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ANNOUNCEMENT.

Tag CONNECTIOUT AGRICULTURAL EXPERIMENT SraTioN was established in

 accordance with an Act of the General Assembly, approved March 21, 1877, *for

ting Agriculture by scientific investigation and experiment.”

~ the purpose of promo
' food, seeds, soils,

~ The Station is prepared to analyze and test fertilizers, cattle
waters, milks, and other agricultural materials and products, to identify grasses,
weeds, and useful or injurious insects, and to give information on the various

1
~ subjects of Agricultural Science, for the use and advantage of the Citizens of

- Connecticut.
The Station makes analyses of Fertilizers and Seed-Tests for the Citizens of

"Connecticut without charge, provided—
1. That the results are of use to the public and are free to publish.
9. That the samples are taken by consumers from stock now in the market, and

in accordance with the Station instructions for sampling.
" 3. That the samples are fully described on the Station * Forms for Description.”
~ All work proper to the Experiment Station that can be used for the public
benefit, will be made without charge. Work done for the use of individuals will
charged for at moderate rates. The Station will undertake no work, the results
* of which are not at its disposal to use or publish, if deemed advisable for the

~ Samples of Commercial Fertilizers, Seeds, etc., will be examined in the order

of their coming; but when many samples of one brand or kind are sent in, the

ation will make a selection for analysis.

The results of each analysis or examination will be promptly communicated

the party sending the sample. Results that are of general interest will be
simultaneously to all the newspapers of the State for publication.

The officers of the Station will take pains to obtain for analysis samples of all

e commercial fertilizers sold in Connecticut; but the organized codperation of

o farmers is essential for the full and timely protection of their interests.

mers’ Clubs and like Associations can efficiently work with the Station for

this purpose, by sending in samples early during each season of trade.

It is the wish of the Board of Control to make the Station as widely useful
its resources will admit. Kvery Connecticut citizen who is concerned in
culture, whether farmer, manufacturer, or dealer, has the right to apply to
e Station for any assistance that comes within its province to render, and the
ation will respond to all applications as far as lies in its power.

[ Instructions and Forms for taking samples, and Terms for testing Fertil-
s, Seeds, etc., for private parties, sent on application.
§F~ Parcels by Express, to receive attention, should be prepaid, and all
munications should be directed to
AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.

P. 0. Box, 945.

tory and Office, in East Wing of Sheffield Hall, Grove St., head of College St.
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HE BOARD OF CONTROL.

o the General Assembly of the State of Connecticut?

he Board of” Control of Tuae CONNECTICUT

ox herewith submits to your
tor and Treas-

¢s of the Direc
al Meeting held in Hartford,

GENTLEMEN:——T
i AAGBICULTURAL ExPERIMENT STATI
. Honorable Body the Annual Repor
urer made t0 this Board at its Annu
- January 18th, 1881.
With the presentation of these Reports W¢ be

~ that the work of the Sgation during the year has
interruption, under the direction of Professor S. W. Johnson,
 assisted the W Dr. E. H. Jenkins and Dr. H. P.

- Armsby, and a part by Mr. H. L. Wells and Mr.

RO, A Hutchinson. DT R. H Chittenden has also assisted in
to animal poisoning.

d its Executive Committee

g leave to state
gone on without

ecial investigations pertaining
d has held one meeting an

¢ during the year-

-~ some Sp
~ The Boar
~ geven meeting
i The last Rep
. with the Boar

ort of the Experiment Station, by an arrangement
d with the approval of the

d of Agriculture an

~ Comptroller, Was bound with the printed Report of that Board
and the two were distributed together from the office of the
" Secretary of the Board of Agriculture at Hartford. That ar-
- rangement has been 80 satisfactory that it is continued this year.

By order of the ngrd of Control.
HOBART B. BIGELOW,

Presi.dent.

WILLIAM H. BREWER,
Secretary-



REPORT OF THE TREASURER.

W M. I'I. BREWER, tn account wlt/l 1/508 Ooﬁzilectzc'ut 1197 Zci‘ltu? al
E@eﬂ vimnent Statzo?z.

Recerprs
Balance from account of 1879, _

Laboratory Receipts, .. __ SR L
From State Treasurer, e b e e U 371.45
e e m e U000
————$5,899.16
Salaries, .._____ Pavyems,
fl)"f""t‘f“ingé expenses of the- ]—3-0;'.5 Sh e o ROB TN
rinting, tationery and P SRS 57.29
osta, ]
G:rns,___w _______________ A R RS 2817.75
;\refle.ral Laboratory Expenses,: - ---------- Pl
urniture, Repairs and Fixtures A i
Miscellaneous, . .___ ___ Gt S S 214.96
Cash on hand,.__.______ DA T e = 38.59
--------------- 132.56
———§5,899.16

There is due the Stati
: tation for Lab
;ifty-elght (158) dollars, which ad
mounts to
Outstamsiino ;wq hundred and ninety (290) dollars. Th i
e Sta%. gal.nst the Station will fyl y equal that ‘ D
lon 18 in possessi oo
il on of office furnit
i et? st:)'ck, seed, plant and other collect]i:)::e’t apparatu?,
» elc., estimated to be worth thirteen hundred (’1338;821 al}l)ph-
dollars.

That is, it
, 1t would take that
oquivaiont, sum or more to replace them or their

oratory work, one hundred
ded to the cash on hand.
b

- WM. H. BREWER,

New HAVEN, Jan. 17th, 1881, Treasurer.

T. S. Gorp,
W. O. Arwargg, } Auditing Commitiee.

" REPORT OF THE DIRECTOR.

n the Fourth Annual Report on

 The pages that follow contai
e an account of its operations for

e work of this Station, and giv

year 1880.
‘The Objects and Uses of the Station, and the Privileges which

Bl
it he citizens of Connecticut, are concisely set forth in

it offers to ©
the Announcement which is to be found on page 3.
bjects which have engaged attention at

The most important su
he Station during the year 1880, are briefly stated in'the para-

phs that immediately follow. Reference to the Table of Con-
ents will direct to their details and show what other topics are
~ considered in this Report.
& The analysis and valuation of Commercial Fertilizers continues

to be the most engrossing employment of the Station. During
~ the eleven months ending Dec. 1, 1880, one hundred and forty-
~ one (141) samples of such fertilizers have been analyzed. Twenty
(20) analyses have been made of Swamp Mucks, Soils and Rocks.
Of Fodder and Feeding Stuffs, seventeen (17) samples have been

examined.
Seven (7) River and Well Waters have been tested as to their

~ sanitary condition.
Five (5) specimens of Market Butter were analyzed for the pur-
pose of ascertaining whether this article is subject to adulteration.
Four (4) Vinegars were tested as to strength and for adultera-
~ tions.
~ Nine (9) samples of Bread have been exa
Five (5) poison-tests have, been made, viz: on 2 sample of
London purple, on corn stover that had been sprinkled when
young with Paris Green, and on the stomachs, kidneys or urine
of animals that died of poison or under suspicion of it.
In addition to the above specified two hundred and eight (208)
analyses, a large amount of work has been done in further study
of methods of determining phosphoric acid in quantitative analysis.
Sixty-five (65) Seed tests have also been made for the Trade.
2

mined for alum.
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Stution Bulletins—TFourteen in number—have been printed
and sent to each of the eighty-two newspapers published in the
State, and also to the Secretaries'nf the thirty-one Agricultura]
Societies and twenty-six Farmers’ Clubs of Connecticut. " The
Bulletins have also been supplied by way of exchange to many of
the Agricultural Periodicals published in the New England and
Middle States, and_are regularly re-printed in several of the most
widely circulated of these Journals. Those who wish to see all of
these Bulletins, and at the earliest moment, can find them in the
ConNEcTICUT FARMER, published weekly at Hartford, to the edi-
tor of which I must express my obligations for their first printing
and for supplying copies of them for the use of the Station, at a
small cost.

After conducting the work of this Station for three and one-half
years, I feel it a duty to luy before the General Assembly and the
citizens of the State some statements regarding its present efficiency
as contrasted with the work which I conceive it ought to accom-
plish and might easily perform with a moderate increase of its
resources.

The Present Resources of the Station.—In its present organiza-
tion the locality of the Connecticut Agricultural Experiment Sta-
tion consists of two apartments sixteen by thirty feet, besides an
entrance hall, and a small closet, all loaned for its use. One of these
larger rooms is its chemical laboratory, the other its office and
writing room.  Its property consists of the most essential chemical
apparatus needed for analytical work and the simplest office furni-

ture and requisites. It has no land and no place where any
experiments on soils, plants or animals, under agricultural condi-
tions, can be set up or carried out. The Station owns no books
except its own manuscript records, a few copies of its printed Re-
ports and a few volumes of agricultural journals and transactions
received in way of exchange.

That the Station thus lives in borrowed lodgings, without
grounds or opportunities for agricultural experiments, is not the
plan or desire of the Board of Control, but has been necessitated
by the limited means at its disposal. /

The Wants of the Station.—In its present shape the Station is
quite strictly confined to those investigations which can be made
in the chemical laboratory, but is debarred from any systematic
or serviceable experimental study of the very numerous and most
important questions which relate to the wants of soils, crops, or

EXPERIMENT STATION. il

‘ i i d the
i h would require ground an

i imals, a study whic . ‘ ‘
P a:)lliance,is that are employed in practical agrllcult;lre(.)ccu
i ili hich so largely -

i Commercial Fertilizers, w ' :
o Station, accomplishes a single though
to enable the farmer to know the
ate commercial value of the costly

e ana
the working force of the
hly useful purpose, Viz:
sition and approxim ;
| hat are so largely consumed in our State. )
e isto k the agricultural value
" But what is equally important 1s to know t g s
these fertilizers or their elements, and their economi s
tion to various soils, crops or circumstances. .Numem}x:s (tlo e
5 nstantly addressed to the Station relating to these top ; ,;
j (;;)ich in many cases no satisfactory answer can be g;weinr;lenth
wt instances, however, suitably conducted practical expfir s
’ inquiri orle i
i i these inquiries more
ake it possible to answer t! .
. d nI:ake valuable additions to our store of knowledge
b tto methods of making such experiments. They may
T are two ;
thl:ri'ied out on a farming scale for a series of years, a:l‘:jlas E«:}e{;
one at a few places in Europe, notably by Mr. Lawes ;) ni e é
¢ thus conducted, their expense is so great an(?J h&zot t(;:;fmethod
l she useful results appear, tha
qust usually pass before t e ‘ kb
iment Station unless it were
i8 not open to the Experimen . unl : Wit
' i ith five or six times its pre
to a farm, and provided wi : e
i ke experiments on a s
‘of funds. Another plan is to make e kgl
E i thod has indeed some drawbacks,
“in pots or boxes. This me . i
requires but little ground. By
“very many advantages. It requires : :
a 1;'eenhgruse, in this sunny climate, experiments maybbe cﬁmr:e;d
';-‘-‘H nearly throughout the year, their .number may be }_:u:t lfez
‘multiplied and results got in a comparatively short txlme;.( piin
\ ore, the influence of disturbing causes, excess or lack o s
£ armth, the ravages of birds and insects, may be more per <}el Z,
oided. By this method a large nufber of experiments hav
. . 1 king in the European Stations
been made and are constantly making R
~ and in this count Prof. Storer at the Bussey Institution, Dr.
3 : " [ Agriculture, Washington, and
- McMurtrie at the Department of Agriculture, :
~ the writer have obtained useful results by its tme?ns(.)me it
~ On subsequent pages is given an account o ol
o i i f swamp muck becomes availa
~ ascertain how the nitrogen o : . ey
plants, which illustrate the value of this plan of ex;::rk wo.uld
To carry on such experiments as a part of Statloxi bt
aire that the Station should have control of a pdo of g poiie
i i osu
~of one or several acres in extent, with unobstructed exp
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sun, and so enclosed as effectually to exciude all intrusion from
man and beast.

Furthermore, there would be needed a.suitable glass plant-house,
with heating arrangements, water, gté., and a skillful gardener
would have to be added to the working force of the Station.

The seedsmen of our State are beginning to call upon the Sta-
tion to test the vitality and purity of their seeds, and to do this at
the proper time (in winter) and to the extent which is soon likely
to be demanded, a special seed laboratory will be absolutely
necessary.

This experimental ground, furthermore, should be the site of the
Station Laboratory, because the experiments to be conducted
there would require more or less chemical work to be done in pre-
paring for them and in elaborating their results, and would demand
the constant oversight of the Director and his assistants through-
out all their duration.

The Station should also have lodgings for its gardener and for
other responsible assistants within its enclosure, to ensure the
undisturbed progress of its investigations.

The Station grounds with these buildings cannot be placed
beyond the reach of illuminating gas and water-service pipes,
without extreme inconvenience to its garden and laboratories.
The Station should therefore be permanently located in some city
suburb where it will also be readily accessible to the Post, Express
and Telegraph.Offices. The chemical laboratory of the Station
ought to consist of a room somewhat larger than that now occupied,
and should have adjoining a capacious store-room and a smaller
furnace room. In connection with its office should be suitable
accommodation for a considerable library. It would be extremely
desirable also to have space for preserving and displaying speci-
mens of objects having agricultural interest, which fall in the line
of its investigations, viz: samples of the seeds of useful and injuri-
ous plants and a collection of such plants as might be useful for
purposes of comparison and identification. The Station has already
in its possession a small but valuable collection of seeds, and a
pretty complete herbarium of the grasses and sedges of New Eng-
land. Samples of rocks, soils, crude and native fertilizing mate-
rials and agricultural products of various kinds could readily be
kept as an instructive exhibition, if but the place were provided.

A plain brick building with the capacity of a large dwelling
house would give the Station good accommodation in all these
respects.

13
EXPERIMENT STATION.

i i ner commensu-
1 the Station thus equipped in 2 man b e
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‘(‘)r bags) of the fertilizer, an
Form for description of §

and for each sample g
one quart, that can be

ample,”

4,
mixe(;l‘ake out five (5) equal cupfuls from
bortions of each package. Pour tj i
ano.ther upon a paper, intermi el g
avoid loss or gain of moig
close tightly, labe; Plainl,

The Conn,

ture, fill a can op

, and send, charges Prepaid, to

Ag 2 {19 ) .
pe S ) 0
7 cultz”’al E/r riment tatlon 2veu’ Zz(lven/ onmn,

A
the’l;b: foregt‘oing instructions may be over
re not intended to tq) :

s : ake the place of
those who are Interested in Iearl')ning th

fertilizer, Ap
i g0 i y method of operating thag

nice in some cases, but,
800d sense on the part
€ true composition of g
will yield g Jair sampie

EXPERIMENT STATION. 15

of a fine, uniform and moist or coherent article, a butter-
or a tin tube, like a dipper handle, put well down into the
s in a good number of places will give a fair sample with
ease. With dry, coarse articles, such as ground bone, there
to be a separation of coarse and fine parts on handling.
st articles put up in bags or common barrels may become
_on the outside. It is in these cases absolutely necessary to
thoroughly the coarse and fine, the dry and the moist portions
ampling. Otherwise the analysis will certainly misrepre-
he article whose value it is intended to fix.
he quantity sent should not be too small. When the material
ne and uniform, and has been carefully sampled, a pint may be
: b, but otherwise and especially in case of ground bone,

¢h must be mechanically analyzed, the sample should not be
than one quart.

It is also important that samples for analysis should be taken at
e time when the fertilizer is purchased, and if they cannot be at
ce dispatched to the Station, they should be so preserved as to
ffer no change. Moist fish, blood or cotton seed will soon
ompose and lose ammonia, if bottled and kept in a warm place.
aperphosphates containing much nitrogen will suffer reversion
" their soluble phosphoric acid under similar circumstances.
lost of the moist fertilizers will lose water unless tightly bottled,
but some of the grades of potash salts will gather moisture from
e air and become a slumpy mass if not thoroughly protected.

- These changes in the composition of a sample not suitably pre-
- served, must invalidate any conclusions from its analysis, and
~ work serious injustice either to the manufacturer or to the con-

It doubtless often happens that a purchaser on laying in a stock
- of fertilizers, decides that he will not then trouble the Station to

‘Which he can send for examination in case the crops report
- adversely as to their quality. It is"always better to send all sam-
- ples at once to the Station where they can be directly analyzed or
- 80 prepared that they shall keep without chemical change.
) With the Tnstructions for Sampling, the Station furnishes a
~ blank Form for Description of Samples, a copy of which is here
~ given,
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ForM ForR DESCRIPTION OF SAMPLE.

Station No............... Rec’d at Station, 18

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

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

Send with each sample a specimen of any printed circular,

pamphlet, analysis, or statement that accompanies the fertilizer
or is used in its sale.

Brand of Fertilizer,
Name and address of Manufacturer,

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

Date of taking this sample,
Selling price per ton or hundred, bag or barrel,

Selling weight claimed for each package weighed,
Actual weight of packages opened,

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

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

On receipt of any sample of fertilizer from the open market, the
filled out “ Form for Description,” which accompanies it is filed in
the Station’s Record of Analyses and remains there as a voucher
for the authenticity of the sample and for the fact that it has been
taken fairly, or, at least under suitable instructions. It is thus
sought to insure that manufacturers and dealers shall not suffer
from the publication of analyses made on material that does not
correctly represent what they have put upon the market.

The “ Form for Description” when properly filled out, also con-
tains all the data of cost, weight, ete., of a fertilizer which are
necessary for estimating, with help of the analysis, the commer-
cial value of its fertilizing elements, and the fairness of its selling

7

EXPERIMENT STATION.

' i i the Station
i rticulars occasions U it
ot to give full pa i
it Nel%llz and it is evident that want of ac(;ur:orye gt dea{g_
' fL. Do 4 tion may work injustice to manu actu i
g Dilsc”pmislead consumers. It 18 especially 1mpo
as well as

i i ice should be correctly
tilizer and its Selling prece
s a'(f:rs}llould be that actually charged by th? d(;ﬂee;
iy T?: iI;mbought and if the article be purchaseddm R
)

Whomo:,her distant market, that fact should ‘F)e sta{:;eatathould
L t? l;:he nearest point to the consumer, on rail or boat,
St 2
: 1s0. _ , 4
1 epaﬁ?iisis when possible, ton-prices should be given, an
n >

o a
Je of an article is only by smaller quantities, that fact shoul
e sale 0 ,

distinctly mentioned.

1ts are
| ili been analyzed, the resu
W ample of fertilizer has. . E s
| 'Wh?’inozsa prIi)nted form, which 18 filed in th.:e’ Station Re:g;ived
R ing the “Description of Sample” that was re
ol i i d there remains for
with the fertilizer to which it pertains, an

U nce. . ' i
tzr:or:fre;: the analysis is also immediately reported to the party

: age

at furnished the sample, the report being en;elsgni):dogz ;)e go :
; . d facing a secon
X other printed form an g M obb ko
ﬁfE:;mnatiOI‘)ls » intended to embody the pnncxples and d pon
vhich the valuation of fertilizerst}slliis:déorrect il e

se Explanations are essen ia i
~;m;;alyse£ that are given on subsequent pages and are th

ﬁt‘eproduced here, as follows :

b .
1he : -

; D VALUATION.
EXPLANATIONS OF FER’I‘ILIZER-ANALYSIS AN

Nitrogen is commercially the most valuable fertilizing element.
i

’ ge he
kL ceurs 1n arious fOl ms or States- 07 ga?l@( nlt? ogen 18 i
i J[ﬁt (6] V

& i atters generally, existing.in
e i vegeta]{)led.nl:)lood, if the uric acid of bird

' i i tan
" the albumin and fibrin of meat and ‘ g
‘jmm in the urea and hippuric acid of un.ne, %nd i i
hg’ bstances. Some forms of organic nitrogen, b

blo:i :?ul meat .are highly active as fertilizers; others, as t aeta
i . . . e 3l
hair and leat,bel,-, are comparatively slow in tf,ihen eﬁ'egz I'ox;rvc }%emi_

ow
tters are reduced to a fine p

e ymonia and nitric acid are results of the

ally disintegrated. A» ¢ ; d are
eoZy of or{}ganic nitrogen in the soil and manure heap, an
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the most active forms of Nitrogen.
the former in sulphate of ammonia, t
17 parts of ammonia contain 14 part
Soluble Phosphoric acid implies p
that are freely soluble in water. It is the characteristic ingredient
of Superphosphates, in which it is produced by acting on “ ingoly.
ble” or “reverted » phosphates; with oil of vitriol, It is not only
readily taken up by plants, hut is-distributed through the soil by

rains. Once well incorporated with soil it shortly becomes
reverted phosphoric acid,

Reverted (reduced or precipitated) Phosphorie acid, strictly
means phosphoric acid that was once freely soluble in water, but
from chemical change has become insolable in that liquid. Tt is
freely taken up by a strong solution o

f ammonium citrate, which
is therefore used in analysis to determine its quantity. “Reverted
phosphoric acid ” implies phosphates that are readily assimilated

by crops, but generally have less value than soluble phosphoric
acid, because they do not distribute freely by rain,

1Insoluble Phosphoric acid implies various phosphates not freely
soluble in water or ammonium citrate. In some cases the phos-
phoric acid is too insoluble to be rapidly available as plant food,
This is true of South Carolina rock phosphate, of Navassa phos-
phate, and especially of Canada apatite. The phosphate of coarse
raw bones is at first nearly insoluble in this sense, because of the
animal matter of the bone which envelopes it, but when the

latter decays in the soil, the phosphate remains in essentially the
“reverted ” form, '

Potael.z signifies the substance kno
oxide, which is the valuable fertilizing ingredient, of « potashes ”
and “potash salts.” It is most costly in the form of sulphate, and
cheapest in the shape of muriate or chloride.

The Valuation of a Fertilizer signifies estimati
money, or its trade-value; a value which it should be remembered,

is not mecessarily proportional to its fertilizing effects in any
special case.

Plaster, lime,

They occur in commerce—
he latter in nitrate of soda,
s of nitrogen.

h"osphoric acid or phosphates

wn in chemistry as potassium

ng its worth in

stable manure and nearly all of the less expensive
fertilizers have variable prices, which bear no close relation to
their chemical composition, but guanos, superphosphates and other
fertilizers, for which $30 to $s80 per ton are paid, depend chiefly
for their trade-value on the three substances, nitrogen, phosphoric
acid and potash, which are comparatively costly and steady in

19
EXPERIMENT STATION.

: . : 5
' f these ingredients is easi
he money-value per pound o ” |
d i‘ir:rln tlz; market prices of the standard articles which
te
] to commerce. v
he!: ¢ Trade-values or cost in market per po‘und, gf t:z
‘ ?vm;)ciurring forms of nitrogen, phosphoric acid kax; I;nd
ty und in the Connecticut and New York mar (;) 8, B
a’;edo by the Station during 1879 and 1880, have been
0y

.—See page 21.
-VALUES FOR 1879 and 1880,
Al Cents per pound.

........ 26
en in nitratesl. ----------------------------- N -; -------- e
i monia salts__--__.------...._-.._' _______
;3 ;u;ruvian Guat;o, fine steamed bone, dried and fine ground 3
blood, meat and fish, ... L . .ooo0 Loooa.... <_.__--: o
in fine ground bone, horn and wool dust, - ... o oaoo i
] jiffine'medium bone, ... .-..-_-_- -._.-._-_-.-_:: ---- e
B e s
% in coarse medium bone,_..-..._.‘ .................. e
B - in coarse bone, horn shavings, hair and fish scrap,- ... ... - i
horic acid soluble in water, - ...--- AT S ko
b # urgverted” and in Peruvian Guano, -........-..-_-. .
% insoluble, in fine bone and fish guano, ... ... ___. o
b e in fine medium bone, - - - oo oiaaooaa :
b i imedior bonejic, . o8 b T daadh annie T 4
% i in coarse medium bone,__._. YLt et 5
& = in coarse bone, bone ash and bone black, ... b
it e in fine ground rock phosphate, ... ...--.... "
tash in high grade sulphate, - .. - yaa=someancogn nen el ‘-..\_-:: .
QR+ viiate enc BAWES, . oo s et iy
“ in muriate or potassium chloride, ... ... .. ... ...

These « tfade—values ? of the elements of fertilizers are no: ﬁ:ei,
| im
] i he market, and are from time to
at vary with the state of t Ehil
j isi t exact to the cent or i
bject to revision. They are no . j
91.1] because the same article sells cheaper athcomme.rculxl (geniz;ls
’ i in lar
i try towns, cheaper
acturing centers than in coun - il
i han on time. These va
an in small, cheaper Yor cash t s i
f lllilgh enough t’o do no injustice to the dealer, and properly m:er
reted, are accurate enough to serve the object o'f the Zonsu;nse.nt
To ,E.m'mate the Value of a Fertilizer we multiply the pe duc;
- of Nitrogen, etc., by the trade-value per p(l)]und, andlt?atrz(x;i)ems
3 ton of the several ing 5
- by 20, we thus get the values per | .
$ yd :ld' tzheli together we obtain the total estimated value per
- and adding
- ton,
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In case of Ground bone th
I » the fineness of the sample ;
Sllf:;l(;leg, ?‘ng we se}.)arately compute the nit;rogelll3 i;?ugeri?ez i
g of bone which the sample contains, by multiplying ?;zh
e

gra;i}:, tak'lng one oue-hundredth of that product, multiplying
b
t:];i etehs.t;ngated value per pound of nitrogen in that grage i :it
1g this final product as the results in cents. Summin u, t1111
S ™ I g
v?l)l?::tffvalues of edch grade, thus obtained, together vgt;;ithp the
g each grade for phosphoric acid, similarly computed the
al is the estimated value of. the sample of bone, F ihes
particulars, see page 28. VT o
1 tT/Le uses of the “. ?aluatz'on ” are, 1st, to show whether a gi
o t’or b;;m(lll of fertilizer is worth as a commodity of trade wl%a‘t’g:
costs, the selling price is no hi l
e s gher than the estimated val
:}I:Z sulll'f:haser.may :))e quite sure that the price is reasonable. uﬁ‘
elling price is but $2 to 3 per ton moz .
. : : more than the estimat
]\Trlalue it may BLIH' be a fair price, but if the cost per ton is $5 fj
2doreC over tpe estimated value, it would be well to look further.
. ; bompt?);sons of the estimated values and selling prices, of a:
umber of fertilizers, will generally indj i ,
indicate fairly which i
best for the money. By , L
A t the “estimated value” §
: ) ) €” 18 not to be
ht;]er:l.ly l::onst;rued, for analysis cannot always decide accurat(te(l)o
:;; :f;:titli;ee{‘?rm of‘ nitrogen, etc., while the mechanical conditior};
" 18 an 1tem whose influence ca i
expressed or appreciated. i G e
i The Aggzicﬂultuml value of a fertilizer is measured by the bene
recetved from its use, and depends u i ilizi :
; . pon its fertilizing effect, or
;’rop p'roducmg power. As a broad, general rule, it if true tilat
Satla:uvnlm t,:g;uz;mo, superphosphates, fish-scraps, dried blood potash
S, plaster, etc., have a high agricultur ' i ,
. al value which is rel
to their trade-value, and t iy
3 0 a degree determines the |
But the rule has man i i T
Y exceptions, and in particular inst
: ances th
t{lade va.lue cannot always be expected to fix or even to indicat;3
t -E; agricultural value. Fertilizing effect depends largely upon
;m , crop and Weather,'and as these vary from place to place :nd
Lom year to year, it cannot be foretold or estimated except b
the results of past experience, and then only in a ge lp 1
probable manner., i
fF}:)r the'a?b.ove first-named purpose of valuatiop, the trade-values
oh the fertilizing elements which are employed in the computations
should be as exact as possible and should be frequently corrected’

EXPERIMENT STATION. 21

low the changes of the market. For the second-named use
uation, frequent changes of the trade-values are disadvan-
us, because two fertilizers cannot be compared as to their
lative money-worth, when their valuations are estimated from
orent data. The greatest good of the greatest number is best
ed, in an Annual Report, by a middle course, especially since,
1ch a document, the fluctuations in trade-value that may occur
thin the year, cannot be accurately followed, and the compari-

of estimated values are mostly in retrospect.
or the year 1881 it is proposed to employ the following revised

de-Values *

TRADE-VALUES FOR 1881.—See page 49.
Cents per pound.

ogen in nitrates,. .. ..........__._ s o ) o e e e S Bt S 26
22%

- ‘*  in ammonia salts,
% in Peruvian Guano, fine steamed bone, dried and fine ground blood,

meat and fish, superphosphates and special manures, ... ___. 20
% in coarse or moist blood, meat or tankage, in cotton seed, linseed
and Castor Pomace, - .- R R g Sl P ot T RS LR B, 16
% in fine ground bone, horn and wool dust, ... - __________.____ 15
B R B ne EdiUm DONe, .- . <oivacos samnaman e man e an A Rl 14
L L T S Gy S ISR o S e 13
R 1 ooarse medium Bone; - .o ool e aaae 12
“  in coarse bone, horn shavings, hair and fish serap, ... ... ......_. 11
BRI fo1d soluble D, Water; - oo o< tosianstadnmn sl i s anat n e 12%
& “  ‘reyerted” and in Peruvian Guano,. ... ..ooooooo ... 9
it ‘ ingoluble, in fine bone and fish guano,. ... ... ... .__. 6
L 4t 5 i fine imedinm-Pone, L M Lo dyaa i dasau a iadl 54
¥ ¥ €8 AN BN DONe, =5 o St h i one b b s el iy 5
3 < L in coarse medium bone,.o o io st sa o e o] 44
b &6 & o in coarse bone, bone ash and bone black,__...___. 4
R it i in fine ground rock phosphate, . ________._.__._._. 34
I il | grade sulphate, -2 1o o LUl IORIR B Lol il ¥
B in)low grade sulphate and Kainite, - .. acescamascmcmcoanciotanne 5%
* in muriate or potassium chloride, ... ......- e dal g A L L L 3%

- The reasons for_these changes are to be found in subsequent

pages. ]

ANALYSES AND VALUATION OF COMMERCIAL FERTILIZERS.

The Commercial fertilizers analyzed in the Station Laboratory
during the year 1880, are as follows, viz:
- 38 superphosphates and guanos.

2 Pollard’s Privy Guano.

s 4
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15 ground bone.
17 dried blood, ete.
16 dried fish scrap,
1 horn shavings,
5 castor pomace and cotton seed meal,
4 sulphate of ammonia,
1 nitrate of soda,
8 potash salts.
1 leached wood ashes,
1 unleached wood ashes.
3 plaster.
8 salt kiln-refuse and salt washings,
1 stable manure,
1 vegetable ivory,
24 “special manures” or “ formulas

141

Here follow the details of those an
eral interest, together with
explanation.

B

v

alyses which have any gen-
such remarks as may be useful! in

SUPERPHOSPHATES, Guanos, &,

Of thirty-eight samples of this cl
analyzed for private parties,

The twenty-one fertilizers whose analyses follow,
be their trade names, are all superphosphates in
received sense of that word, i. e., they contain solu
phosphoric acid, as a distinctive ingredient,
436, they contain nitrogen, and in fiftee
ent in a greater or less amount, Their nitrogen is in all cases
mostly the nitrogen of fish, blood or other animal matters—so-
called organic nitrogen. Their soluble and reverted phosphoric
acids are mostly the result of acting on some native phosphate, or
on bone with sulphuric acid. Their potash is in all cases due to
admixture of some grade of potash salts. While, with the excep-
tion of 436, they are of two kinds in respect to the number and
nature of their active ingredients, they are practically of one
and the same kind as far as the state and mode of action of these
ingredients are concerned, and are alike in being compounded
and manufactured of similar raw materials, as well ag in the cir-

ass of fertilizers sixteen were

whatever may

With one exception,
n of them potash is pres-

” for particular crops.

EXPERIMENT STATION. _ 28

ance that they are offered and used for the purpose of apply-
to crops and soils in general. For these reasons they are
: d and tabulated together, so tl?at the consumer may b(;a abl'e
y to make comparisons as to their (}omposmon, cost, an P:Stl-
value. To facilitate the comparison of cost and valuation,
re arranged in the order in which value exceeds cost or t.h.e
rse. In regard to the last two columns of the Table p. 25, it
t be remembered that the cost per ton depends somewhat upon
place where they are purchased ; the diﬁ'erence3 for example,
een New York and New Haven prices for articles manufac-
d or imported at the former place being $1.50 more or le.ss per
. Prices also usually vary for the same article, according to
e quantity sold. Thus one and the same superphosphate was

d at New Haven for $38 per ton and at Bristol at $2.00 per
ndred pounds, equal to $40 per ton. On comparing the compo§i-
n, valuation and cost of the same articles as obtained from dif-
sources at different times, as, for example, 374 with 410,378
ith 386, 399 with 412, 380 with 456, 430 with 424 and 460,
seen that the extreme fluctuation of cost in any of these cases
$2.00 per ton, while the valuation varies from about $O.5Ct -to
50 per ton. The differences in the percent of valuable fe.rtlhz-
ingredients in the same brand are in some instances not incon-
erable, as will be seen by glancing through the column§ of tl.le
ble on page 26, where in one case, soluble phosphoric acid
ries from 2.4 to 4.9 per cent, and in another, potash ranges fl:om
.9 to 4.6 per cent. In general, however, the samples are fa.lrly

ccordant in composition, as nearly so, doubtless, as it is possible
to make them, for the manufacturer can only get a uniform prod-
¢t when he is able to obtain raw materials of uniform quality.

The differences to which attention has been drawn are, in
act, necessarily more or less incidental to the business of com-
Pounding fertilizers out of various raw or waste matters which
re themselves variable in their composition.

In round numbers, the average cost of these fertilizers, $39,
- €xceeds the average valuation, $36, by $3. In them, therefore,
- the average cost of nitrogen, etc., is somewhat greater than the
:v,'tl'ade-values that have been employed by the Station for these
i fertilizing elements. ‘

B The sample 436, an imported high-grade superphosphate, Wlt%l-
out nitrogen, supplies, per ton, 312 pounds of soluble phosphorice
- acid for $31.55, or at the rate of ten cents per pound.
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Comparisox op DIFFERENT SAMPLES op THE samg pg
SUPERPH()SPHATE, &c.

i e AR Aol

Soluble Revert, | Insol,

Nitro- 4 ¢ Estim,
een- | A6 | R0 | K | roun. | g, [ o,
AL O T g e L ' T e
Quinnipiac Fertllizerg 374 3.31 123 | 7.60 | 5.57 277 |$40 28 $38 00
Co’sSuperphosphate, 410/ 3.22 1.2'6 6.88 | 4.68 2.05 | 36.81 (40.00)
Mapes Complete Ma- 378 3.13. 486 5.04 | 248 | 3.30 40.64 | 40,00
nure, 386| 2.44 | 937 .34 | 450 3.15 | 38.39 40.00
i 399 5.70 .86 | 403 2.42 | 4.37 39.52 40.00
Pine Teland Guano, {412 191 92| 667 | 247 | sep | o0 42,00
R. Coe's Superphos- ( 380 L13 | 4.06 | 209 7.30 | 1.35 | 9915 36.00
phate, 456/ .84 2.93 | 245 9.60 28.53 38.00
430/ 2.37 5.5% 1.562 | 6.08 .16 | 35.33 45.00
M"m;a“an Hlood, Guee 102 56 899 | 110 | 419 | 5g | 5550 46.00
o, 460/ 2.47 | 6.09 | 15 | 999 1.29 | 31.80 | 45,9
F;ish and Potash {373 4.25 1.44 | 307 .87 | 4.65 32.93 | 34.00

)

34.00

41 452 ' 197 | gng | gg 1.92

Porrarn’s Privy Guawo,

The readers of the firgt Bulletins of this Station will remember
that in August, 1877, analyses were published of two so-called
“Improved Fertilizers,» purporting to be made by Pollard Bros.,
then of New Haven, '

These fertilizers, o « Composition for Grass” and 3 « Composi-
tion for Vegetables,” were sold to some extent in the vicinity of
New Haven for 30 per ton.  They consisted essentially of dried
harbor mud, with a little bone dust added, and were commercially
worth about $1 per ton,

In January, 1880, the NEWspapers announced the discovery by
H. M. Pollard, of Providence R, L, of a new and valuable fertilizer
made from night soil, and soon after a sample of « Concentrated
Privy Guano ” wag brought to the Station by a party who gave
his name and address as F. (. Cook, 119 Ellsworth Avenue, New
Haven, and who represented the sample to have been sent him
by the manufacturers, Pollard & Cook, of Providence,
ruary the same person brought another sample, which he stateq
wastaken by himself in New Haven from alot of ten tong which he

had purchased for his own use,

27
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?v samples w — he
| . he first completely, t'
ere duly analyzed—t Y :
rtia Ily and the reports of the analyses‘ were made out 'nl
f . s’igned by me, and mailed to F. C. Cook. On Apri
orm, y me, p

i i follows :
g blished in Bulletin 38, as )
a;y:es(;izeer}:;ated Privy Guano, manufactured by Po
354,

'“C:;k’ Prgl‘:ai(;ies;e;:he manufacturers and brought to the
347 sam

llsworth Avenue, New
F. C. Cook, 119 E
) January 16, by

led by F. C. Cook, in February, from lot of ten
54 sam ;
arzta:ed Sy him. Cost, $65 per ton.

COMPOSITION. Pk oi
_________ 5.10
----------------------------------------- 7.93
M i i
. 4 e T il o
..... L VD R R A . S el
¢ Acid, soluble
_________ trace
------------------------ 100.00
.14.69 14.29
Ly ATION OF 347%.
g Ibs. per ton. Val. per lb. Ton512751,15ue.
- i N 200.6 26 ctf $ i
ot Nltmms' ------------ 81.2 223 f :
n of Ammonia_.___._____._ H o =
------------------- ' “ 19.40
i b R R B 156.2 124 ) g
Phosphoric Acid.. _... b L :
L $129.17
Total Estimated Value.__. .. - .- ol

| Cost-.-.-.-.---.-------—---. ing remarks :
‘.‘ “he analyses were accompanied with the following

¢ i like
iﬁﬁs Privy Guano has an unmistakable privy od((i)r, b;llllz( :r;) e
ht soil ity is almost entirely soluble 1;1 vYéitetr, a:ndl;l;l iy
, ine. i i inly of nitrates and 4
1 soi e, it consists mainly .
“t::ll}l 11:1(1111;1;:11'113,and soda. Itis not manufactured from mgI "
ﬁhhc;ugh it is flavored with this last-named su::t;a;(;zld by
nercial value is almost double its 1cost, ?ff'icz Otuld biilifpuige
f fertilizers if i :
elcome to the consumers o
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fact. Buta “Privy Guano” of this composition cannot long be
afforded for much less than $130 per ton, and the extraordinary
value of the two samples that thus early have found their way to
the Station, should put purchasers on their guard against a sud-
den and great decline in its composition and value.

Any parties who have laid in a supply would do well to have
samples analyzed before waiting for a crop.

In Bulletin 44, issued June 12, 1880, was reported :

The last advices about the Pollard Fertilizers come from Phila-
delphia, where, according to the letters of an inquiring corres-
pondent, one Dr, H. M. Pollard, representing himself to have been
at one time State Chemist to Rhode Island, and afterwards to
Massachusetts, has been disposing of the right to make a patent
fertilizer, the composition of which is attested by an analysis over
the signature of the Director of this Station, giving its value at
$127.59 per ton. My correspondent writes that he obtained this
information from a party who had agreed to buy the patent right
for a certain section of Pennsylvania, for a considerable sum of

money, to whom Pollard represented that the fertilizer could be «

made for $13.56 per ton, and that the right to manufacture it had
been sold for Easton, Pa., for $500, and had been negotiated for
Allentown and Reading, Pa., and for Baltimore, Md.

It would thus appear that H. M. Pollard “ discovered ” the
Concentrated Privy Guano, and obtained its analysis from this
Station for the purposes of a swindling expedition on which he
is now engaged.

Finally, in September, inquiry was made at the Station as to
the cost of analyzing a sample of guano, or supposed guano,
which it was stated had been supplied by H. M. Pollard to par-
ties who had bought the “right” to manufacture for this State.
It was further stated that the swindle had been discovered, and
that H. M. Pollard had been under arrest for some reason
therewith connected.

BoNxE MANURES.

Method of Valuation.

The method adopted for the valuation of bone manures has been
already outlined on page 20. T give here further details,

Experience has led me to distinguish, for the purposes of valua-
tion, five grades of ground bone, the proportions of which are
found by a mechanical analysis, 7. e. by passing a weighed sample
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bone th‘rough a system of four sieves. These five grades
ﬂle dimensions, and have had, hitherto, the trade-values

- specified, viz: 1879 & 1880,
Estimated value per pound.

Dimensions. Mitrogen. Phos. Acid.
 Grade. )
] smaller than one z; inch, 18 cts. 7 cts.
%ﬁedium, between 3l; and 35 inch, 17134 6% ¢
7 1igke and 515 inchy 164 ¢ Grie
medium, # 1% and % inch, 15% ¢ 5% ¢
larger than } inch, 16, ¢ & o

he chemical and mechanical analysis of a sample of ground
being before us, we separately compute the nitroger} va‘lue
h grade of bone which the sample contains, by multiplying
ounds of nitrogen per ton in the sample by the per cent. of
grade, taking t5th of that product, multiplying it by the
mated value per pound of nitrogen in that grade, and taking
final product as the result in cents. Summing up the separate
1es of each grade, thus obtained, together with the values of
 grade for phosphoric acid, similarly computed, the total is
estimated value of the sample of bone,

an example of the valuation of a bone manure by this
hod, the following may serve. 92,* raw bone, from Stepney
Mills, Monroe, contained phosphoric acid 20.56 per cent. or
-2 pounds per ton, and nitrogen 3.63 per cent. or 72.6 pounds
! By the mechanical analysis it showed :

26 per cent. fine.

93 g6 fine medium.

2% 5 medium.

24 t coarse-medium.
0 € coarse.

~ The calculations are as follows :

72.6 X 26 = 100 X 18 =—$3.40
72.6 X 23 =100 X 17} = 2.88
72.6 X 27 = 100 X.164 = 3.23
72.6 X 24 = 100 X 153 = 2.84
Estimated value of nitrogen =

411.2 X 26 =— 100 X 7 =$7.48
411.2 X 283 = 100 X 64 = 6.15
411.2 X 27 =100 X 6 = 6.66
- 411.2 X 24 = 100 X 5} = 5.43
Estimated value of phosphoric acid = $25.72
» Total estimated value=$37.97

* Reported in 1878,

$12.25
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This result agreed within $2.00 of the cost ($40.00).

When the sample of bone contains foreign matters introduceq
as preservatives, dryers or adulterants, such as sals, salt-cake
niter-cake, ground oyster-shells, spent lime, plaster, or soil, theSe,
must be taken account of in the mechanical analysis, especially
since they would be likely on sifting to pass chiefly or entirely
into the finer grades. .Lister’s Bone usually contains a consider-
able, sometimes a large percentage of salt-cake ; of sample 101*,
54 per cent. passed the finest sieve, but the sample yielded to
water 14 per cent. of salt-cake, which mostly passed the finest
sieve. In such cases, the several grades as obtained by sifting,
must be separately examined and the amounts of foreign matter
which they contain must be suitably taken into the account.

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

There is, however, a limit beyond which it is useless to attempt
to refine the processes of valuation. When they become too com-
plicated or costly they defeat the object which they should serve.
It is sufficient when the errors of valuation are no greater than
those which arise from unavoidable variations in different portions
of the same lot of fertilizer, or in different lots of the same brand.
A difference of two or three dollars between cost and estimated
value cannot ordinarily demonstrate that either is out of the way.

Analyses of Bone Manures.
(See Tables on pp. 32 and 33.)

Fifteen samples of this class have been analyzed, of which four-
teen are here reported. As in former years, the valuation of bone
manures in most cases exceeds the cost, when the figures adopted
in previous reports for the values of nitrogen and phosphoric acid
are applied.

Of the fourteen samples, four are to be disregarded in a discus-
sion of cost and valuation. 440, ivory dust, is exceptional on
account of its extreme fineness, dryness and freedom from the sand
and dirt which adhere to ordinary bone. It is also exceptional in
respect to the small quantity to be had and because its texture is

¥ Reported in 1878,
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se tﬁat it brobably acts more slowly than ordin?.ry b;ne :f
Gneness. In it, at $30 per ton, the: cos’f of nitrogen p
”M?eb ¢ ten cents and that of phosphoric acid but four cents,
‘:;sm:king the valuation in the table, nitrogen is reckoned at
fic acid at seven cents.

i Zez::ain:uzll]iz;p:t(') lbone, sold as cattle fooc.l and included
zzolssake of comparison with 383 and 388, which ;re.zgu:‘ltl{
and rich in phosphates, though .no.t 0 cleanZ and wi i :
ch agrees almost perfectly with .lt in composition, ‘15 fql: bi
n and pure, but slightly inferior in ﬁr.leness, and scarce yh 1088S
guished from it in appearance, vivl.nle th(? cost 18 mlt)c ’ hal%
Again, 382 is exceptional in composition, as it corft:}alms uSider-
phosphoric acid of the best bone, being mixed wit d?, conthere_
quantity of salt-cake (sulphate of sod.a). Exclu lllng, .
o. 440, 427, 382 and 443 which is not in market, the aver lglrl-
4 of the remaining ten samples is $33.00 and the aver:ag(; va i
on is $41.74 per ton. Readers of. my report for 1879, W :
nember that the average cost of eight samples of .bone mig
s there noticed was $32.75 and the average valuation '$40.8 75;
that Report I showed that the cost of bone manures in 1
uld have justified reducing the esmma:t.ed values of mtroge:
d phosphoric acid in this class of fertilizers twenty per cenI;
low the values employed then and now for s.uperphosphates. g
s geen that the analyses of 1880 conﬁ.rm this re.sult, 80 tllllat t i
following comparison between the Station valuation and t e cos
the active fertilizing elements of bone manures, holds this year
it did last.

i ated Cost per pound
ngt\‘l‘t?;‘geersgcﬁnd. in 1878 and 1880.

A N i e sy

i Nitrogen.|Phos. acid Nitrogen.|Phos. acid

Smaller than 4y inch, 18 ct‘s. 7 ct‘;fx, }i Ct‘ri (5;,) cf:‘s.
Between 35 and ;,is incltll, {?&i '“ gt} R - - e
i oL and % inch, g %
T e Linch, | 15% o 3 g 1;, i
Larger than + inch, 16 b

It is therefore proper to abandon the estimated valu(‘as* hitherto
~ adopted for the ingredients of bone and to substitute for them tl;)e
~ real trade-values or cost per pound of those'lngredl.entg as eztla. -
k lished by the analyses of 1879 and 1880. This substitution willin
Bt be carried out in 1881. See p. 21.

* In my first Report I was obliged to adopt the values then currently employe}(i,
- some of yWhich were sufficiently exact, but others were less so, because of the
~ insufficiency of the data at hand at that time for establishing them.
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The figures in the last column of the foregoing table are esti.
mated values, reckoned with aid of these revised trade-values, anq
their fair general agreement with the cost figures, is evidence of
their correctness.

The analysis of sample 443 which was screened from bone of the
quality of 442, would seem to show that the softer parts of bone
are richer, both in nitrogen and’ phosphoric acid. This may have
been the result of the more perfect drying of the finer part, but
the difference of $7.00 in valuation is chiefly due to the difference
in the results of the mechanical and not of the chemical analysis,

Dgriep Broop aAND TANKAGE.

Of 17 samples analyzed, 13 were examined for private parties.
The other 4 gave results as follows :—

No. Made by Sampled by

391 Dried Blood, &c. |Sperry & Barnes, New Haven.|R. E. Pinney, Suffield.
392 . ¢ # & IStrong, Barnes, Hart & Co. ! g% e
“ W “

439 ki 4 J. J. Webb, Hamden.
468 ‘|8, E. Merwin & Co., N. Haven.|J. D. Sage & Sons, Long Hill.
ANALYSES.

391 392 439 468
Nitoapeen, {0as o g s SO S 6.20  8.80 8.25 .38
Phosphoric acid, . . .cicanes~on-n- 6.02 3.55 6.41 8.27
Estimated value per ton,* _______. __ $33.23 $36.65  $41.97 $40.27
oSt perton et 27 S A5 ts W 26.00 ? 30.00 35.00
Valuation exceeds cost, ... ____.___ 7.23 9 11.97 5.21
Worth reckoned from average cost,** 27.06 34.09 33.54

: Nitrogen reckoned at 20 cts. and phosphoric acid at 7 cts.
% “ “

£ #1716 ata. 8 4"t 6 cts,

Here the average valuation is $38.47, and the average cost
$30.31. The difference, $8.16, is twenty-one per cent. of the val-
uation. Thus it is seen that the trade values of nitrogen and of
phosphoric acid in dried blood hitherto used, viz.: twenty cents
and seven cents, admit of the same reduction as in bone manures.
The phosphoric acid of dried blood and tankage comes mostly
from bone, and should therefore, when finely pulverized, properly
rank with that of fine bone at six cents per 1b. The mitrogen is
somewhat more active than that of simple bone, owing to greater
subdivision of the substance, and may therefore be reckoned at
sixteen cents. The last figures in the table above, are the values
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Jeulated from the average cost of the samples, and they
that six cents and sixteen cents are high enough valuations

.. e phosphoric acid and nitrogen, respectively, of this class of

:other analyses of dried blood and so-called azotip, made in
‘, are given below to show the proportions of mmstu.re and
en in these materials as employed by manufacturers in com-
our ing fertilizers. Phosphoric acid was ot determined.

DRIED BLOOD AND AZOTIN.

: Ammonia

Water. Nitrogen. equiv. to

Nitrogen.
Dried Blood, 29.88 9.17 1560 &
4 £ 24.78 10.10 12.26
& s 10.11 10.73 13.03
i £ 24.718 9.85 11.96
% g 20.42 10.563 12.79
sath & 19.02 9.32 11.32
e i 15.10 7.33 8.90
Azotin, 8.32 11.95 14.51
s 6.65 11.96 14.52
s¥ 10.21 10.08 12.24
§ 8.84 11.90 14.45
% 11.27 10.07 12.24
i 10.78 10.40 12.39

Fisa Scrap or Fisa Guawo.

Of the sixteen samples examined, but two have been sent in by
nsumers, viz., 372 and 433, both made by the Quinnipiac Fer-
izer Company of New London. The former was sampled by
- R. B. Bradley, from stock of R. B. Bradley & Co., New Haven.
- Cost, $40; valuation,* $44.31. The latter was sampled by E. F.
- Blake from stock of J, M. Belden, New Britain. Cost, $38; val-
- uation,* $42.75.
~ The cost of nitrogen and phosphoric acid in these samples is
- about eighteen cents and six cents, respectively.

: The analyses of all the samples (phosphoric acid not determined
~ except in two cases) are given below, with the average composi-
~ tion as found in former years.

- * Nitrogen reckoned at twenty cents and phosphoric acid at seven cents.



36 THE CONNECTICUT AGRICULTURAL

ANALYSES OF FISH SORAP.

Stgtéon Designation. Water. |Nitrogen. Aémtlxlil‘?.%ig Exigg or- Phos,
;i , Nitrogen. | free fish. | Acid.
372 D'ry Fish Guano,....___ __ 10.16 8.54 10.37 9.50 7.25
NS Ishy SR S SN RA(TeE 20.85° | 17.63 9.217 9.51
429 |Dry Fish Guano,.__.._..__. 16.26 8.04 9.76 9.60
433 |Dry Ground Fish,.________ £ 8.14 9.88 7.28
445 |Dry Fish Guano,.....__%__| 19.24 8.02 9.74 9.93
461 |Fish Guano,.............. 17.39 8.26 | 10.03 9.99
463 SO S ORI ST 16.55 8.40 | 10.20 | 10.06
466 |Dry Fish,_ ... _....... 18.78 8.35 | 10.14 | 10.28
478 kil e e LTSGR B AT 15.65 7.84 9.52 9.29
479 | Fish Guano, .. ... ..4d0ud | 23.61 .57 9.19 9.91
480 L A s iy g i ol i 20.11 7.86 9.54 9.84
495 £ e WAL e I 17.87 8.08 9.80 9.83
498 i B et &L ode L 39100 ;A 9.43 9.59
499 58 LIS oIt A ) 21.86 7.30 8.87 9.34
501 g8 R S I e 16.11 8.10 9.84 9.65
504 L RIS ey o8 Somhoed i |54 1 7.86 9.54 9.40
Average for 1880, _______. 17.99 8.11 9.85 9.89
8 ol A ) 19.13 .70 9.34 9.46
L HAEBIR. 14.90 7.66 9.24 7.91
£ e Ly 6 R SIS 13.66 8.24 10.01 9.36
o “ 18756 and 1876,| 11.78 7.80 947" 8.84

Burrarno Horx SHAvVINGS.

432. Sent by J. W. Hemingway from factory of F. 8. John-
son, Plainville.

ANALYSIS.
432
e e R F R 14.50
Phosphorici Adid -ou o aid-sraeil pEFTSLH UL RSN S i
ogk -petitony. Ly sl L sl L s $30.00

Costiol iNatrogen' | L ulog o a o ol i 104 cts. per 1b.

The sample is quite identical in composition with that from the
same source reported last year, and the cost of nitrogen in it
nearly the same as in coarse bone, i. e., eleven cents.

Castor Pomace anDp CorroN SEED MEAL.

No. Name. Manufacturer. Dealer. Sent by
390 Castor Pomace, Collins Co., F. Ellsworth, L. S. Wells,
St. Louis. Hartford. New Britain.
398 " b5 H. J. Baker & Bro., Manufacturers, M. S. Baldwin,
New York. Naugatuck.
418 & & Same. F. Ellsworth, L. 8. Wells,
Hartford. New Britain.
394 Cotton Seed Meal, ______ Smith, Northam-&  R. E. Pinney,
Robinson, Hartford. Suffield.
02 « = ot 48 C. H. Carrington, M. 8. Baldwin,
Naugatuck. Naugatuck.

EXPERIMENT STATION. 81

ANALYSES AND VALUATIONS.

L oot Insestid
Valuation Wor%h&%g-
Estimated | one
No. 12&;‘." Fuos: [Potash. pgl\tlgn' Cost. exceeds average
e 30 | $20.00 | $7.30 | $21.52
; 179 | 1.29 | $27
' ' 2‘32 186 | 1.02 | $24.50 gég.gg* gzg %g.gg‘
¢ 134 | .53 | $21.45 . : :
. g'gi 166 | 95 | 2442 | $19.66 | $475 | $19.21
o, )
SeedMeal,| | ... | 911 | $3669 | $25004 $11.69 g28.12
‘ 6.89 | 3.49 | 2.07 | $35.69 | $30.00 | $5.69 $27.§0
B vornce o4 | 3.41 | 200 | $36.19 ' $21.50 | §869 ' $28.

* In New York. 1 In 10 ton lots.

average estimated value exceeds average cost by nearly
1 and one-half per cent. in case of castor pomace, -and by
y-four per cent. in case of cotton s'eed meal, The trade
‘ used for reckoning the above valll'i),tlons were twenty cent?
- pitrogen, nine cents for phosphoric acid, and four and one-hal
for potash. The same reduction of trade value§ that w(ei
geen to be justified by the bone manures .and by dried b.loo
o8 therefore to these fertilizers. Calculating on the basis of
oen sixteen cents, phosphoric acid six cents, and potash three
ne-half cents we obtain as the average value' of castor pom-
$10.20, and of cotton seed meal $28.30, .Whlch agree.falrly
the average market prices, and with the single exception of
the valuation thus obtained is above the actual cost of the
mples.
The composition and actual value of these samples of cotton
meal is not essentially different from that of the damaged
on seed analyzed last year. The cost is more by several dol-

per ton.

SULPHATE OF AMMONIA,

) e four analyses of this fertilizer were made for manufactur-
" The results show the quality of the commercial article. The
was not made known. )
) ' 316 362 370 375

BiGocern. .. ... e e 2036 2003  19.84  19.82

Equi AR AVt 2472 2431 2419  24.07
Equivalent to Ammonia. .- s i

- Equivalent to Sulphate of Ammon'ia_95.98 94.42
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Sulphate of ammonia is cheaply manufactured as a bye product

from the illuminating-gas works, and furnishes more nitrogen in g
given weight than any other fertilizer employed in agriculture,
Its nitrogen being in the state of ammonia, and the salt itself
being freely soluble in water, convenient to handle, and perma-
nent under transport, it is eagerly bought by compounders of fer.
tilizers. It is now manufactnred in the large towns of Connecti-

cut, so that consumers have the opportunity to bid for the pur-
chase of it at first hand.

EXPERIMENT STATION. 39

_PorASH SALTS.—ANALYSES.

482. From stock of Sisson & Butler, Hartford. Sampled and

NirRATE oF SODA.

sent by T. N. Bishop, Plainville.

Muriates. Sulphates.
387 | 438 | 509 389 397 428 457
oxide 50.37 | 52.18 | 53.83 || 35.68 | 49.17 | 47.37 46.817 217.38
:rlgmuriat)é, 79.80 | 82.50 | 85.25
“sulphate, 66.00 | 91.00 | 87.50 86.70 50.74
7.566 | none | none 0.40
d or im-
I 43.23 | 44.85 37.83 | 48.64 44.056 | 27-29
$40.00 [$40.00 [$32.00 |$65.00 | §72.00% |$65.00 [$66.66%*(?$35.00
e per fon,t [$45.33 |$46.96 $48.45 ||$53.52 | $73.76 |$71.06 [$70.31  |$41.07
1bs. of potash, $3.97 | $3.83 | $2.97(| $9.10| $7.32 | $6.86 $7.11 $6.39
April | May | Nov. || April | April | May June Nov.

Mirsogept il el AIPIng ey, Seelly oy, bieade S Mkl dy 15.91
Equivalent to Nitrate of Soda _ ... ... __.._._..._........... 96.30
Moisture _._... AL RS R T E G S S L 1.61
Wndetermined MAGIOrY. _l- it s iine woadipossiates s ante s 2.09
100.00
Balaulateds yaludg poryBO0IOEL o Dot ol DA e ol Le oy $4.13
(015 T ST KRR SN R SRR LTy O WO o e 4.50

The cost of nitrogen in this sample is 281 cents per Ib.

Porasa Savzs.

y *% t Cost 3% in Hartford.”
reckoned in muriate at 4% cts., in sulphate at 74 cts. per Ib.

fluctuations in the cost of potash are like those noticeable
srmer years. The samples bought in April and May yield
as muriate for about four cents, and as sulphate for seven
ine cents; those sent in November furnish potash for three
and six and one-half cents per 1b. It would appear from
data, together with those of last year, that for the purposes
aluation at present three and one-half cents is a fair trade
e for potash in muriate and seven cents in sulphate,

. Woop AsHES.

400. Ashes from stock of W. W Cooper, Suffield. Sent by
. E. Pinney, Suffield.

401. Canada Leached Ashes from stock of James A. Bill

Muriates.
No. Tmporter. Dealer. Sent by
387 Mapes Formula and Peru- Importers. L. 8. Wells,
vian Guano Company, New Britain.
New York.
438 H. J. Baker & Bro., Importers. J. J. Webb,
New York. Hamden.
509 ? A. Lathrop. H. H. Austin,
Suffield.
Sulphates.
389 Mapes Formula and Peru- Mapes’ Ct. Val- L. S. Wells,
vian Guano Company, ley Branch, New Britain.
New York. Hartford.
397 H. J. Baker & Bro., Importers. M. S. Baldwin,
! New York. Naugatuck.
428 H. J. Baker & Bro., Importers. P. M. Augur,
New York. Middlefield.
457 C. V. Mapes & Co., Mapes’ Branch, R. E. Pinney,
New York. Hartford. { Suffield.
A. Lathrop, H. H. Austin,
508 ? Suffield. Suffield.

t by Otis Snow, Rockville.

Sample 400 is apparently unleached ashes, and the analysis
losely resembles, in most particulars, one made at this station
b year on hickory ashes. The sample has evidently been ex-
ed to wet, and may have lost a portion of alkali. Reckoning
it the potash at seven and one-half cents, lime at one-quarter of
“cent (cost at kiln in New Haven), magnesia at two cents, phos-
horic acid at seven cents, and sulphuric acid at one-half cent per
dund, the estimated value of 100 pounds is $0.574, while the cost
 $0.83. Allowing lime to be worth at Suffield one-half cent per
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pound, to cover transportation, would raise the valuation to $0.66
On the other hand, considering the potash worth no more than ix;
muriate (four and one-half cents) would reduce the value fourteen
cents per hundred pounds. The ashes are thus really worth about,
fifty to sixty-five cents per 100, pounds, the former price for ordj.
nary crops, the latter for tobacco where muriate of potash is
objectionable. The valuation of fertilizers like this sample is legg
exact than in case of superphosphates, etc., because those ingre-
dients, like lime, which make up a large part of its weight, have
very variable commercial values, according to locality and state
of market.

400 401
Pbbashitos Jue-d B AR S R TG SR 4.66 1.26
SR e e e SR e e S O A A D1 .54
iR e Je sl Db e B BRI e AE0 34.02 24.37
Magmesia . o ohs0n e b8 2.41 2.43
Tron Oxide amd: Alumingy o, e dubiue vl w20 1.41 2.13
Bhosphiore Aeld S5 S s Bl D el 1.19 1.26
Splphnsic; Aadd ' ool ls ol Ll is st .95 .10
Carhomio AGid oo foinl fopel onl 19.25 14.99
Suiohiandrsind s lo oo SN s ) i B i 15.71
(B dee s el WMl At S LRt Mg e 6.86 3.11
Moisture expelled at 212°. ... .. .....____..... 13.42 32.02
Combined water and 1oss. ... .._...._.....____._ 3.52 2.08
100.00 100.00
Carbonate of Lime, equivalent to Lime________._ 60.7 43.6
Weight peribughel (UG 0o TLRABGRCIEE Sluey 42 lbs. 56 1bs.

The weight per bushel was not stated, but 56 lbs. appears to be the average.
Gostiperibushelic .| i o oo LoD L2 . e 35 cts. 21 cts.
Costiporel00 e, - oo nr - i s s 83 cts. 374 cts.

401 has essentially the composition usually found in leached
wood ashes. It contains, indeed, more sand and silica than the
~ average, but also more potash, while lime and phosphoric acid
are up to the average.

In previous Reports I have endeavored to ascertain by calcula-
tion what mixture of other materials can furnish a substitute for
the Leached Ashes that are imported from Canada and so highly
valued for their effect on the land and crops. In the hope that my
conclusions may be of service to some who have not seen
‘those Reports, and that some of our farmers may take the trouble
to make some experiments in this direction and publish the results,
I reprint a paragraph from the Report for 1879, which was writ-

EXPERIMENT STATION. ; 41

h refereﬁce to three analyses of Leached Ashes made that

. "rhése ashes, applied at the rate of a ton (36 bushels) per
farnish, besides a large dose of carbonate of llme.(l,IOO 1bs.),
iceable quantities of potash (20 1bs.), o.f magnesia (60 lbs.?,
of phosphoric acid (30 1bs.) ; but the chief effects of the appli-
. come from the carbonate of lime. With the help of the
rses of oyster-shell lime, we can calculate close.ly the compo-
n and cost of a mixture which would be equal in all res.p.e(.:ts,
ven superior to these leached ashes. The essential fertilizing
ers of 100 1bs. of leached ashes would be contained in

Slacked Oyster-Shell Lime_. ... ... 54 lbs. costing® 9 cts.
¢ i ‘" ‘“
- Muriate of Potash____ ... ... 9 ,5, g
L RN e 8 « ‘ 12
Hotal L sl St b 26 cts.

; * At kiln.

~ One hundred pounds of leached ashes cost, in 1879, on the aver-
twenty-five cents. Our mixture, however, would contain,
its bone, about four cents’ worth of nitrogen which is absent
m leached ashes, so that the value of the materials of this mix-
e is not less than that of the ashes. The mixture would
ntain hydrate of lime which would make it in most cases a bet-
- application to the soil, but might perhaps do damage to the
int unless carefully distributed.”

" The less cost of the leached ashes analyzed last year (25 cents
er bushel on the average) was owing in part at least to the fact
hat two of the samples were delivered on tide water (for 124
d 14 cents per bushel). The third sample cost at Canterbury
63 cents per bushel. ‘ .

The comparison as to cost between the above mixture and

\I;g‘

- ~

L.aAxD PLASTER.

Manufacturer. Dealer. Sent by
E. B. Alvord, S. A. Weldon & Son, 8. R. Gridley,
Jamesville, N. Y. Bristol. Bristol.
George Abbott, Manufacturer. D. H. Van Hoosear,
Branchville. f East Wilton.
? E. N. Pierce, T. N. Bishop,
Plainville. Plainville,
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Analyses.
Pure

Sand and insoluble matters.--.-.GrypTi. i 7.48 ik 7.81 4193
Carbonate of Lime etc. (by diff.), _ " 1m.08 17..03 233
Sl'llphuric Aci(_i ..... 46.51 35.09 34.96 43.64 it

Lime smcesmacmecsn 32.56 24.56 24.47 30.56

Combined water._..  20.93 15.97 15.73 19.63
Hydrated Sulphate of Lime : '100.0'0 75.44 75.16 93.83
100.00 100.00 100.00 100.00
O Par bR L A L e ) i $7.50 $7.00 $ 6.00
One hundred 1bs. of pure Gypsum cost 0.50 0.46% 0.32
at Bristol. at Plainville. at Branchville.

419 is doubtless Nova Scotia plaster, and contains 94 per cent.
or about the average amount of gypsum (hydrated sulphate 0;'
lime or hydrated calcium sulphate) found in that article. 414 and
431 are the plaster of Jamesville, N. Y., containing 75 per cent.
of gypsum and 17 per cent. of carbonate of lime.

Propucrs oF SALT MANUFACTURE.

35%. Refuse Salt Washings,

358. Kiln Refuse.

359. No. 2 Fine Salt.

The above were sampled by the Secretary of the Onondaga
Salt Association at Syracuse, N. Y., and were sent to the Station
March 1, by S. A. Smith, Esq., of Cheshire. : ,

Analyses.
| 357 358 359
Obloride:of Sodium (Balt). - <simavm s ne smian spmalbian 67.92 97.20 98.30
Chloride of Potassium (muriate of Potash)...._. .54 b4
Sulphates and Carbonates of Lime and Magnesia.-. 29.58 - 2.09 91
MgiRbuRe & o2 e s U s T L B R e ) Al 19
100.00 100.00 100.00

Cost, delivered on cars in Cheshire, in lots of ten and twenty
tons, $4.67 and $5.67 per ton, and $1.32 per barrel, respectively.

The samples having been sent in paper boxes contained less
moisture when received than when put up. The following analy-
ses, published by the Salt Association, show what proportions of
of moisture are contained in the fresh article. These figures are
probably an average, the refuse being naturally somewhat varia-
ble in composition.

EXPERIMENT STATION. s 43

Refuse Salt Washings. Kiln Refuse.

ide of Sodium__.. _o.oo-ooio iemenoc---- 50 70
$6 of Lime_--o...cco - ccmmeo-ionionn 18 . 16
nate of Lime and Magnesia ... At 8 5
Bl Matter ... -cooeococommaimomme 4 2
................................... 17 6

B tter . ooooooiiemeieaaozell B 2
100 100

Mr. Smith was desirous of knowing how much potash the sam-
o contained. The amount is too small to be worth considering.
commercial value of these articles is evidently the price put
them by the manufacturers, there being no competition in
class of goods in our market. The fertilizing value for any
iven soil or crop is only to be determined by actual trial. On

e soils, salt (like gypsum on many soils) produces a good
ct, not commonly by directly nourishing crops, for agricultural
nts require no soda and very little chlorine, but by its solvent
ion whereby it disengages plant food from the minerals of the

, or in some other indirect manner.

StABLE MANURE.

285%. New York Stable Manure, sold by H. A. Peck & Co.,
st Avenue, cor. 38th Street, New York, sampled and sent
reh 30, by John H. Jennings, Green’s Farms, from a cargo pur-

Wolff's average,
moderately rotted
Stable Manure.

Horse Manure,
385 New York, 1874.

B aeie e 69.295 75.76 75.00
N e PR 19.772 19.17 19.20
____________________ .633 .01 63
BN, T . . saas 145 .09 18
______________________ 142 .30 .10
B o v annicama .288 .19 .18
de of Iron and Alumina.... .5564 .19 —_
phoric Acid. .. ... =~ 670 %4l .26
L e R R 8 (1 .07 .19
Tl T R 156 .09 16
and Insoluble matter- .. .. 7.426 3.20 1.68
L T 209 _ ——
ndetermined matters. ... .- -- Samics —_— 1-81
} 100.000 100.00 100.00
ith Nitrogen as Ammonia ..  .118 .26 ?
Nitrogen, total_._.._... .693 53 50
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385 Has nearly the same composition as the sample of Ney
York Stable Manure analyzed in 1874 for the Board of Agricul-
ture ; the results published in the Report of the Board for 1873_4
page 350, and here reproduced for the sake of comparison, and als(;
fairly agrees in most respects with Wolff’s average of moderately
rotted Stable Manure as found in German farming.

385, however, contains about nine per cent. less of moisture
and insoluble substances and the proportions of some of the fer.
tilizing matters are correspondingly greater. The cost of this
article was six cents per “ bushel ” of about forty quarts, or one
and one-third cubic feet. Mr. Jennings states that several hundred
small cargoes of fifty to seventy-five tons each are bought at
Green’s Farms each year. The cargoes are unloaded on the shore
where wanted. '

The cost of the horse manure in 1874 at New Haven by rail
was $4.00 per ton of forty-nine cubic feet, equal to eight cents per
cubic foot, or ten and two-third cents per “bushel” of forty
quarts.

VEGETABLE IvORY SawDUsT AND TURNINGS,

403 From the manufactory of E. Smith, Union City, sent by
M. 8. Baldwin, Secretary Naugatuck Farmers’ Club.

This article was sent to the Station with the request to report
upon its agricultural value as a fertilizer and cattle food. A sim-
ilar sample, 69, from Cheshire, was examined in 1878 in respecy
to its value as a fertilizer.

The analyses are as follows :

69 403

IMOIRtaEe S S S R B o e S 18.78
OfganicMatbers ol ooy sgne s a0 dal il e 80.14
A S A S SIS S e T A | 1.08
: 100.00

Nitrogen in Organic Matters.._.____ .. _.________ . ____ 0.48 0.54

As plant food this vegetable ivory has about the same value as
straw or dead leaves. It would probably have the same, or a
slightly greater value as an ingredient of compost. Tt is stated
to heat and ferment when wet in bulk. Tts value in compost,
however, requires further observation, since it does not consist
mainly of cellulose or woody tissue, but contains sixty-eight per
cent. of a carbhydrate soluble in alkalies.  See its further analysis
under Feeding Stufls.

EXPERIMENT STATION. 45

SprECIAL FERTILIZERS.

he use of this class of fertilizers would seem to be on the
age, In 1878; twelve samples, in 1879, twelve samples, and
ear twenty-four samples have been sent in for analysis. I.n
first Table of Analyses, p.'47, these fertilizers are arranged in
rder in which their cost exceed valuation and the reverse.
 geen from that Table that in the case of fifteen of the samples
cost exceeds the valuation from $1.00 to nearly $25.00, while
valuation of the other nine exceeds the cost from $0.70 to
'iy $6.00. It will be noticed that nitrates are the exclusive
rce of nitrogen in one sample, 469, and furnish a part of the
ogen in another, 473. In a single sample, 423, all the nitro-
is present as ammonia salts. In three samples, 413, 363,
476, the nitrogen exists entirely in the form of organic mat-
in all other cases, the nitrogen is present partly in organic
ter and partly as ammonia salts. In seventeen samples the
sh exists as muriate, or at least is associated with enough
rine to form potassium chloride.* In two instances, 425 and
, the potash is quite pure sulphate, the samples containing
than one-half per cent. of chlorine. In five samples both sul-
te and muriate are present.

a separate Table, page 48, the composition of these fertilizers .
uaranteed, and as found by the Station analyses is given in par-
columns. The results of the analyses are there abbreviated to
2 place of decimals. In case of phosphoric acid, the guarantee
metimes applies to soluble, sometimes to total, in most cases to
ailable,” which is understood to signify soluble and reverted
cen together. In each instance the phosphoric acid in the col-
in ““ found ” corresponds in state or form to that signified in the
umn “ guaranteed.” In case of 363 and 476 the guaranteed
mposition has not been made known to the Station.

Xamination of the figures shows that out of the sixty-six com-
risons the percentage found falls behind that guaranteed in but
€ instances, and in but two of these does the deficiency amount
one-half per cent.

The Table on pages 50 and 51 is a comparison of all the analyses
Special fertilizers that have been made at the Station, together
th a few published by Dr. Goessmann in Massachusetts, and by
of. Cook, of the New Jersey Experiment Station. In this table
* 1. e., 35.5 of chlorine to 47 of potash.



SUOX MON uJ }
‘spunod 0g 10 001 Jo Seq 1od eorid oy woay pejemoTed s uoy 1od 9502 OYT, %

10yB1y 0g°1$ eond 80T  NI0X MoN uf f
M "SI0INJORINULW 8((} JO SIB[NOI 07} UT USAL3 oxe uoj Jod seorid oN

89°C 00°6% 89°tg 15°2 az'l 00°L | L0'G 98¢ | 0F'L 90°% $€'g ....mnoao 109831100 9I¥
00¥ tooLy 0g°I¢g G8'¢ €¢Il | 60'c | €9F 180 | 94% 0F°0 9&r |7" ‘o1Er0g Ierseriog) OBY
LK€ 10619 L5719 090 69°6 860 | ooway | L8'¢ | L4F¢C It 1€% 0G| " ‘000eqog, Jojsariog| ELY R
1 69°€ t0e'g¥ 61°9% 80°% P18 SL'G | 69F 61'F | €6°C 020 eh'e b_@éw 10980010 [ AIF
09°¢ foeLy 0119 29€l 9¢'F1 | T0'T | L¥0 69 | 98°F 61°0 L9 """ ‘uiop Jorseliog . §B¥
0€'s tocLy 08'6% 08°¢ 81°6 860 | 99'T 0¥'e | 399 $8°1 - S Ry i s | i
10% t00ze 1079 9€°0 €16 60°L | €0 98z | €¢'8 sH1 069 HH.ﬁEsa J0)s0010d | C&¥
L6'T 10¢°L¥ LY'6¥ 1211 9¢'g1 | 1T | 08°0 6% | 6€F 667 > - Y] 2esasIog) . 69F
0L 0% 000¥$ | oLov$ | €6'¢ gL'9 | gF0 | ¥8°0 9T’ | ILF | €T TTTT e 8¢'T |77 ‘mIop o3plaqo0ls| L0F
. spasoxe
Z uoly
(=) T BNt [ oot s e g ke e A ot = SN s ot i oo Lo ol = £
= €I'T toe Ly LE9Y 9€°01 PEIL | 16°L | ©0vx} | Z€F | ¢€¢ 38°0 4 : oAy 19)sea10| €LF
< e1 t00°0¢ 69°8¥ 06°L 918 960 | 290 ¥Le | 39°¢Q g9 amg__%o Iysentoq| €&¥
5 191 0g'L¥ €8°g¥ gL'8 av'6 LT | 2070 Ly | €8¢ €0 00°¢ ”HH-&m Hgmm%om 00¢
e 396 00°8% 8¢-a¥ 8%°9 1%L 991 | 819 80F% | L9°€ 9¢°% e | amoo SR 62
Z 96°% %00°0¢ $0°L¥ 9I'¢e %9°¢ 00 | L0 L | 119 671 : 897 ¢ |'0008qoy, o Eﬁmgu 1494
= 9¢°¢ 00°6% $9°0% alg 0L’y LT | 9ve 81'e | 86°¢ 96°% 960 |- oyejod sodey| 94€
2 (a4 togaw 60'8¢ 2011 S0'gl | gLo | 9%% 681 | 19°¢ 8¢°0 €0°¢ |'00d], JInig .spmm%om 0Ly
&= 89°¢ 00°1¢ 44 0%°¢ 19°9 0g1T | 61°¢C 0€% | LT 15K g0'¢  ‘ureip 7y sseap sodepy) LLS
= %6°C +00°ev 80°6¢ 8% €9°g €g'T | €070 L8F | 8FF 0Lo 8L'E |™"~eeu | imsaulog| LAY
[l LE'8 too-ey £€9°9¢ |E°L SF'L g60 ["eo®BIl | BTG | FF'¢Q LE'S L0'¢ 85615 018010, 1234
A 86'6 00°¢¥ 89°6¢ 867 96'¢ | gg'l | 8870 | 9I'T | 909 | 909 T ee oD Dlemu - ObY
7801 %00°0¢ 91°6¢ %0°L 80°8 89°0 | 9T'L oL% | OT'% | 0L'G 0¥°T " |77 ‘9008 e3puqPols| 607
9051 00°0¢ ¥6°LE €90 ¥6°L av'0 | 190 €8F | 0l'¢g 0r'e SaaelE e e3puqyools| €9¢ -
' 08°€i 00°0g 0L°9¢ €0°L L6° L 99°0 | €970 19F% | 08¢ | 0¥%G 0¥’ |~ 004 o.mEonSm I 4
297e$ | x0009% | seced %98 786 gg0 | FLO glI'e | 86 86°C ©77  |“‘meprepn Y Iexmog| EIF
Zo W Z m
w:.m mew QWIB N S
S E £ P
a8 P )

” » » ” ” ” 1 uoruQ 1 91y
” i 24 EE] ” ” ” 03e30q4 ” 0y -
” ” ” " ” ” ” OOO“QOH ” ﬂb‘
” ” thl kil ” " :b&@ﬂ.kﬁﬁm ” wa
” ” ” ” ” " ” EOO ” ﬂﬂ*
L ” ” ” . 1 bA ” Gﬁo ” @NQ
M o » ” » e “ompaog druang, 193
= Torea([ ‘uBweNB A ‘g 'S ‘oI ¥ Jeseqg ‘rf ‘H ‘Zurssoa(y TMeT § a&mo.zom 69¥
B M “Aorprry) Y °g ‘SUOS § UOPPM 'V 'S "0f) IOZIIYIS] JoMOg ” w0y eSpuqo0g| LO¥
o)
C . 17 ” ” ” ” ” " om.m 1
= : Joresq » -'oag § Joyeqg L 'H ” adeqqe) ” MM“
™ .Mo&mw:aﬂ umpreq ‘S W “TBTTONB A\ m ] “I09SOLIO ‘g "5 Ay oLy sae1s0mI0| (¢
< RAOJEN UOIBTNON I PIOJIIN ‘Nae[) "N 'V 0D 9 g ¥ A sedey ” wo) sedey| 6Le
Ex ‘uRyLIg LONIROqIRT S 2D "UIRILI MON ‘ueplog ‘W L ‘0D J0zI[IIe I9xMOq ” 0008qO, 03PLGNOS| €EF
B .Eoﬁaa U0jeMeN ‘W [ "PAOFIIV ‘SB[ "NV 0) "D 'd ¥ i sedeyy ” oyejoq sedey 928
9 g “10[e9 ([ TBTONE M °F S ‘0Ig ¥ 193eg ‘[ [ # Q0], VNI 8 ISOLI0]| (LY
M PIOITIIY nSo.Hﬁo N WL PIOFIIN “Nae[) "N 4\ 00 D 'd ¥ i sedejy| ‘IezIMe Urelr) pue sseir) sodey| pre
5] 7" B " ; 3 1 " il ” yeoy M\ ” 1944
Z R sonjesney UgmesPA .m S ‘org § Joqeq " 'H ” SSULY) 810180110 | PALY
W - ~erea(q “1998ey() pIoT Y D ” »n - PPN " WI0) PRYIEIN| 9L¥
D Lorpury Y °g ‘UOg R UOPIOM YV 'S » ” » ” jooy ” 607
- - ; ‘Sa9ed(I | ‘UBWONE A\ ¥ [[0qqNE ” ” » I (0] €9¢
= xosauwzawh USEN seure( "3onjednes uewoe \\ ¥ [[0qqnE = : ‘10711940, 100y omvzaxoopw LIV
= oS ‘Ao[pray) ‘S| TOISHIE ‘UOg P WOP[OA Y 'S ‘o)) .—cszs.s.m aoMBom e _Euo.m USpIRY) UOYINIY SJomoy| EIF
£q queg “J10TBa(T “Ieanjoenue Y ‘pueg I0 owrEN N
. uonely

46

.mﬁﬁNmﬂHH@ﬁrﬂ TVIDHIS



48 THE CONNECTICUT AGRICULTURAL

SpeciaL FERTILIZERS,
TG S 0 AT S SR

Nitrogen. Phosphoric Acid. Potash.
Station No. = e
Guaranteed. | Found. Guaranteed.| Found. | Guaranteed Founq,
T i o
Bowker—
413 2.9—3.1 3.0 5—6% 5.1 6—1 9.8
Stockbridge—
363
- 407 4.1—4.9 4.1 5—6% 5.2 55—6.5 6.8
409 3.3—4.1 4.1 6—1T 5.9 1—8.5 8.1
417 3.3—4.1 3.8 6—17T 5.2 T—8.5 8.0
435 5 —6 6.1 4—5% 5.7 5—6 5.6
Matfield— ;
476 6.1 2.0 5.3
Mapes— l
376 3.1—4.1 3.9 8—10 10.4 6—8 e
3 4.1—5.8 4.7 9— 8 8.8 5—1 6.6
379 3.1—4.1 34 10—-12¢ 11.9 6—1 7:2
Forrester—
416 5.8 .4 3.5 4.6 K 3
420 3.5 4.8 5.5 5.4 10 11.3
421 5.1 4.8 5.5 6.1 9 14.6
423 4.3 5.6 b 6.3 i(§ 8.2
425 6.8 8.3 3 3.2 8.3 9.1
426 5.4 6.6 4 5.0 8 9.2
469 2.1 4.4 5 5.7 5 12.6
470 1.6 3.6 3 3.6 10 15.1
471 5.1 4.5 4 4.6 4 5.6
472 2.5 2.9 5 8.9 6 8.7
473 4.1 4.4 1 3.9 8.3 9.7
474 4.9 5.4 2 2.1 6 7.6
475 . 4.9 5.4 4 4.3 8 11.3
500 4.9 5.3 4 4.8 8 9.5
* Soluble. + Total.

the fertilizers are arranged according to the crops for which they
are intended, and, by the name with which they are commonly
designated. The table serves to show (1) the variations which
the same brand has been subject to from year to year, and (2)
the often wide variations between different brands made for the
same crop. Since the manufacturers give abundant testimonials
from practical farmers, showing that each of these fertilizers is
well-adapted for its purpose, we can hardly avoid concluding that
it makes very little. difference to the corn crop, for example,
whether a corn fertilizer contains 6.2 or 3.7 per cent. of nitrogen,
11.4 or 2 per cent of available phosphoric acid, 14.6 or 4.6 per
cent. of potash !

EXPERIMENT STATION. 49

consider that soils differ very widely from each ?thel'
e ducing power, and may be made to differ as widely
g ut, they receive under what we term “ cultivation,”
tres;::lezo doubt that any one of these special fertilizers
;,:a;lsed as profitably on any other crop as on that after which

amed.

oF ActivE INGREDIENTS OF FERTILIZERS DURING 1880.

anic Nitrogen has cost in the manipulated fertilizers, viz :
erphosphates and special manures, on t‘he average, more than
“amount allowed in the val’uatlons, 2 e .twenty cents per
d. In dry fish scrap the cost has been elghteen cents. In
Qamples of low-grade dried blood and tanklflgs aunalyzed by
tation, nitrogen has cost sixteen cents and in castor ]?omaee
! ‘cotton seed meal it has also cost sixteen cents. The nitrogen
"ne bone has been bought for fifteen cents. The ruling market
vice of nitrogen in the highest grades of dried blood, has been
1g the spring, until mid-summer, about fifteen Ce!.ltS. In the
umn, as usual, the price advanced because of active demand
ng the manufacturers of superphosphates, etc., and reached
hteen cents per pound. '

- It is plain that there is a considerable and permanent difference
etween the trade-value or cost to the farmer, of organic nitrogen
the superphosphates and other manipulated fertilizers and that

< R

In view of the market prices that have ruled for
- two years, I shall rate together the nitrogen of coarse or mo.ist
~ meat, blood, tankage, castor pomace and cotton seed meal at six-
The trade-values of nitrogen in the various grades of
bone will also be reduced to conform to their actual cost. See
statement and Table on page 31. :
- Nitrogen in the form of Ammonia-Salts and Nitrates.—
Ammonia salts do not appear in our retail market except as
ingredients of some manipulated fertilizers, and the Station valua-
. tion for their nitrogen will remain as formerly. Nitrates in the
sihgle sample of nitrate of soda analyzed, has furnished nitrogen



ezt

- Al 1
50 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 5
Nitro- | Phos. acid. | Pot- Crop.
COMPARISON OF SPECIAL MANURES, Year. gen. |sol. and rev.| ash.
i . . -1 mg _3_7 1.4 .4
According to their Brands and the COrops for which, they are offered, ;gmkyndge '80 g,} ?; 9'2 Tobacco.
: 9 : . :
f 3.9 9.1
(See paragraph at bottom of pp- 45 and 48.) 1  Forrester. 80 0.5
j highest/per cent.| 6.7 (]5; g'é
Station . | Nitro- | Phos. acid Pot- lowest| g ' §
Name. Year. _ Cro
No. | .gen. [sol. and rev.| ash. P- Stockbridge me 4.4 7.8 6.5
__ No. e S 4.
137 | Stockbridge.| 1878 5.9 5.4 6.6 | Fo(:'restel'- m9 3.0 10.3 5.9 % Strawberry.
195 w m8 | 6.2 3.8 7.0 “ 80 | 2.9 8.9 8.7
407 8 80 4N 6.0 6.8
N.J. 4 80 | 4.8 7.2 6.2 - highest/per cent.| 4.4 10.3 8.7
476 Matfield. ’80 6.1 2.0 5.3 o lowest| 2.9 7.8 5.9
379 Mapes. '80 3.7 10.2 T Mt
NG, “ 80 4.0 11.4 46 TForrester. 80 45 4.6 5.6 |Wheat.
N. J. L ’80 3.9 6.5 e . “ ’80 5.4 4.3 11.3 |Rye.
300 .| Forrester. M9 5.5 5.3 131 (0 80 5.3 4.8 9.5 |Rye.
421 i ’80 4.8 6.0 14.6 | ) [ 80 6.6 5.0 9.2 |Oat.
; ] Stockbridge.! 19 | 54 | 4.6 6.2 |Oat.
highest|per cent.| 6.2 11.4 14.6
lowest| 3.7 2.0 4.6 highest|per cent., 6.6 5.0 11.3
lowest| 4.5 4.3 5.6
146 Stockbridge. M8 3.5 6.4 10.2 |) .
260 [ e 9 3.8 7.0 8.8 Mapes. "8 4.3 6.0 3.7 |Grass & grain mp“dr'
109 « '80 | 41 5.9 8.1 i '80 | 4.1 7.5 6.6 “ s
417 ¢ 80 3.8 5.2 8.0 Stockbridge.| 78 8.7 2.1 10.4 Gr‘e‘tss top“dr.
Mass. “ ng | a4 3.8 7.6 “ M9 | 6.1 4.1 7.5
116 Forrester. M8 5.7 7.6 11.4 Potato. Forrester. M8 5.7 4.1 12.1 Gr‘a‘\ss.
282 g 9| 4.6 5.5 95 f u 80 | 5.4 2.1 7.5 ;
304 “ w9 | a8 53 | 103 i '80 | 44 Sf 1y R0 Hlewa Pesnsing.
420 b ’80 4.8 5.4 F1:3 Bowker. M8 8.0 5.2 6.4 £
128 Mapes. 8 3.7 4.5 14.8
376 @ . '80 3.9 8.6 mN highest|per cent.| 8.7 7.5 12.6
lowest| ¢ 4.3 2.1 3
highest|per cent.| 5.7 8.6 14.8 4
logwest g 3.5 3.8 .6 Stockbridge | 78 4.6 5.6 1.2 |Kitchen Garden,
A & M8 5.1 4.1 (A Squashes.
258 | Stockbridge.] 79 | 3.9 6.4 8.3 Bowker. 80 | 3.0 5.9 9.8 \Kitchen Garden.
363 9 '80 3.1 5.3 7.9 Forrester. 9 6.3 6.1 7.4 Cab‘l‘)age.
259 Mapes. M9 | 5.4 6.2 7.5 | L Onion. £ 80 | 5.6 6.3 8.2
301 Forrester. M9 7.4 4.5 .4 :
416 L ’80 .4 4.6 . 73 highest|per cent.| 6.3 6.3 9.8
lowest| 3.0 4.1 7.2
highest/per cent.| 7.4 6.4 8.3
lowest| “ 3.1 4.6 wia - r
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at twenty-eight cents, but since probably the price will fluctuate,
no change in its trade-value appears to be called for.,

Soluble Phosphoric acid has been procurable in 1880 as in
1879, at a cost: of ten cents per pound in the imported superphos-
phate 436, see p. 23. In our home-made manipulated fertilizers

(it still costs twelve and one-half cents, and that may therefore
remain as the Station valuation,

LReverted Phosp/wm‘c'aaz’d in the various manipulated fertilizers

has cost no less than formerly, and the former price, nine cents, is
retained.

Insoluble Phosphorie acid in
of bone, has cost one cent
tion. See Table, p. 31.

Potash, in nearly pure, high grade sulphate, is reckoned at
Seven cents, and in muriate, at three and one-half cents per
pound. p. 39, In low grade sulphates containing magnesium
chleride, and in kainite, it would probably be fair to reckon potash

“at five and one-half cents. For comparison of the trade-values

employed in 1880 with those it is proposed to use in 1881, see Pp-
19 and 21.

dry fish and in the different grades
per pound less than last year’s valua-

Swamp Muck aNp Prar.
Fifteen samples of this material have been subjected to analysis,

Andrew Jackson, Wilton. Sent by
iig S:;:;Eg %&gg gg' é Lower stratum. D. H. Van Hooseair, Secretary Farm-
L J  ers’ Club, East Wilton,
449 Cured Muck. '

450 Fresh Muok, ;—Sent by S. B. Wakeman, Saugatuck.

451 Muck. - Sent by G. W. Stanley, New Britain.
452 Fibrous Muck, ffom aboye 453. N
453 Bottom Muck: from below 452, jl Sent by Henry Hine, Oxford.

454 Mucky soil of drained meadow, from Augustus Storrs, Mansfield.
465 Swamp Muck, from REd. C, Birge, Southport.

467 A, Swamp Muck. Upper layer. % : . :

467 B,’ Swamp Muck. Lower layer. From Lewis Davis, Milford.
492 Muck, from W. E. Simonds. Canterbury.

g}‘l) } Muck from H. A. Slater, North Manchester.

Samples 446, 447 and 448 are from g swamp of ten acres,

owned by Messrs. John and Andrew Jackson of Wilton. 446
and 447 are from the head of the swale,

face, the latter from a lower stratum.
same swale one-half mile distant and
from both localities has been used for
ent, and also has been applied in. spr

446 Swamp Muck No. 1. Upper stratum.lFrom farm of Messrs. John pad

the former from the sur-
448 was taken from the
at a lower level. Muck

many years as an absorb-
ing direct to crops after
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P day in fali and exposed to air and frost during
szz; ang 447 bave given very good results. 448 has

E ;ﬂsizbsl}(:;iw large differences o.f composition', in the freshd
i gve observe, first, that 446 is a very pure muck an
leizu saturated with (eighty per cen.t.) of water. 448 is
i dycontains forty-five per cent. of soil and mlnel:al n'Jatter,
L tands intermediate. If the three were applied in cor-
‘ ﬁfj S::;ates of dryness, we can see that in thf: first two we
lc; hage much more organic matters, with more nitrogen, and
; ise more lime than in the last. '.I‘}.lis appears from the ﬁgl;rez
he table, showing the composmlon of the dry, water-fre
:,}f(;::;nt. of nitrogen, and that of lirfle in the dry samp]]ies
7 be taken as fair measures of their }'elatlve value. 44(: r?r;h:
ordingly among the best, while 448 is nearly the poorest o
\ eported. ,
‘Ple:nli{::foiil; of 448 is evidently lal_'gely due to the fa;t; tlhatt:
ly three-fourths of it is sand or soil. Ref'erence to tlg ;s.t
e of figures in the table shows that the organic matter w mf’- 1

ains is as rich in nitrogen as that of 446. We see, in act,
at in both these and in seven of the other samples 'the organic
tters contain about two and one-half per cent. of mtrogen.. :
449 and 450, from S. B. Wakeman, of Saugatuck, are:i it is
derstood, two samples from the same bed, .the formexi ug a
r ago or more and exposed during the Wmt-erZ the {atter a
eshly excavated sample. The cured muck, '449, is used as an
bsorbent and for composting. The questions asked by Mr.
6 :.k?‘!];sm;ha; i{n'ed muck worth carting 100 rods to use as absorb-
il in compost ?” and,
;.a?‘dHl:s(:;(;\e I;nuck any value in its fresh state ?”' :
The differences in compositionrwhich. appear in the u‘ndrle(}
samples are almost e?ﬁirely due to their unlike p.l'OpOl'thflS. 0

ater, viz: 38 and 854 per cent. Dry, .they agree in con{t‘sau‘ltllr‘lgg-
- about 90 per cent. of organic mattef‘ with 2.2 per cferll.t. of ni
en, and about 10 per cent. of ash with 2.per cent. o 1m‘e. . :
To Mr. Wakeman’s questions the following answers were gltx)/en :
L 449 is well worth carting 100 1‘.0ds to use as an absor enlt.
1t contains as analyzed, with thirty-eight per cent. water,. nesr y
twice as much nitrogen as good stable manure, and of this there
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i me
o reasonable doubt that a good portion would beco

ANALYSES OF Swamr Muck

The fresh or undried samples contain per cent,

< O - =3 O OO~ ~H 1010 r~ oo 3 . . Y
Blagdels 4000 e e = " cially after composting with dung and
A = I =& ~ ilable to crops, eSPef Z es as much lime as stable manure.

G EL LR it ; r tim
S 13585 [8 g2FS & 259 1o he. It also contains 1ou S Al dotbt
B|gss|s £<ss 3,8 SR o 3 he value of 450, the fresh dug muck,

B8 |8 & & B As to the ized and distributed upon sandy,

E¥R (S 253z 3 © o == = erviceable if well pulverized a . 3
SlES2s c9¥8 [N g N o @ be s ; hing injurious to vegetation.

S|SCxd | S eSS ¢S g o o o o~ s It contains nothing 1nj :
b Wb S &0 uohty soil. s to air
T = s o ghty | tages of “curing” muck by exposure
RIRIAR |8 2588 = {8 3 he chief advautag il el e ot hial e
S |ded]s vaddS I g Moo o & ; ulverization, 2, rem :
tliare, i1, p R £
i Sﬁ’* ' = oA and fros T f the soluble poisonous salts of iron.

NN S owowe —~ YoxNo = ater, and 3, removal o ol e Foee
o HBe | S NNMN @m © == 3 3 W ) i of those here repOIte , 18
Eledbd e Sees: 2 g oSS i s le 450, like all but two 4 s
Sl=e= S =1 © ~ e sample 5 Its, and except for the cost of carting 1its

03 A ] = S injurl 1ron-salts . . .
223818 8IS 3 2 B239& = rom injurious . :wenience of application, it might, most
T IE&T . Sk = o ra water and the co 11 fresh as cured

R LA ST R e & we i .
= (R=8|8 %828 3 4 8888 B obably, be applied as f New Britain, was a well cured or
Bleds e sSeas 'S8 S R 51, from G. W. Stanley, o ) T
V827 |8 g & b 1, till retained thirty-two per cent. of water. e
@ 338 28 & g 28853 § 3 ried samp163 e tate shows it to be rather above medium
#l=-s : b b £ vhiadss s o e a' d 1.3 per cent. nitrogen. Its con-
; o ; . nd 1. . ;

R23 8 SaY 3 E E@gs A~ o QR wih 1.9 per cent. lime a . of the dry muck)
la%2 |2 “*nes & s HFERRE & - d and soil (fifteen per cent. or more }
J|ERS|g Sses < - L T - I it #ood & but th anic matter itself contains a

= ) 3 : itrogen, but the org
2 B = resses the nitrogen, le

LIS S @ ma = o 2 Yoow = o P 3 7 that of any other samp
= | Q®O~ | © X 'R o AN = © M . ent than
J|d8d|g Sind s B g & s~ 8 & proportion of this elem

= s o cept 452
-~ —_— CA . > -
2238 S 3283 § g £ BIS2 4 3 . d 453, from Henry Hine, of Oxford, represent respec
i e ol B M e b e G g # - : dl layers of the same bed. 452 was
Ll ay
= ¢ vely the upper and lower : :
= : 1¢c matter
g|253 8 HE88 § g § 8872 2 3 se and fibrous from undecayed vegetation. The organic
i I e B - i 43 fully decomposed but was admixed with clay
I - = was more
X =T . are the
$|535(8 3838 % 3 3 ces 2 ’ il, to the extent of seventy-four per cent. These
Hedia I R g B e d fine soil, to
S |ds |8 LS4 S 3 ® deHs DS 1 ’ sino when water-free but one-
vk - S B = mucks here reported, averaging whe

voa | o WO ™ = N A= il Tres : r t. of nitrogen. The bottom

Eldn¥|2 ¢ex=~ & o g FBE& £ 5 d per cent. of lime and one per cent. ,
J[gd- |8 =<+ o 8 R Sowo it P : d poisonous iron-salts which would
el §— Ny o i 'cg) ample contains some soluble and po Galr
Sn = i r e speedl i
222818 2333 I g .. I8R2T s 5 sappear by thorough weathering, or mor =P Y. 4
ISk | S Ngsie S e & ooy EU < ¥ A ith ashes. potash or lime. Such muec
PN =2 St o &2 1S nly by composting with ashes, p Tighs, Tanolks
- B I e e ould probably not pay to apply fresh, fxcepy on, hight, P
g € g Ol BHOR U RGE Sie and, and there would be of advantage mainly as an AtneL
R Hg i | e ‘ : ¢ d"droughtiness and not as a fertilizer.
py S e 1ot 18 : of t0o great porosity an ) : M il e e bt
ST EZ< % 3 2 8. : 454, from the farm of Augustus Storrs, Ma 1 : & shathas
Ly £E%iE I g0 esting sample, as it represents a piece of meadow lan M
182 §9fid 0 . A ' ' i ltivated for three or four years, but, as Mr.
S S B2 IF 2 g @) by : been drained and cultiva e M el
HCR=! H g8 1o 8§ & 17 S ' ; 1 att ts to get crops of buckwheat,
g2 2 238 B & R : Storrs reports, all attemp ’ : on it
By Zg ! BN £ B : turni have totally failed—even: weeds do not grow up .
i E BE g & = g : ‘Th i £ e f the oround when it dries becomes white as if salt
1 878 g & 7 e X e gr
,EE E‘s 8 i § g 5 §o g or ;1:.,‘;;30;;1 beengsown upon it.

P=in= = s B

287 s3s8 & 9 g isd g :

s g EHEE = 8 2oq 5 5 =
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The barrenness of this soil is due to iron-salts solubl
mainly proto-sulphate of iron, the same thing as copper
vitriol, which is present in considerable proportion and which
poisons and destroys all vegetation. The remedy is a copioug
application of leached ashes or lime. Unless there is permanent,
bottom water also poisoned by iron-salts, the lime will shortly
cure the difficulty. The sample is more of a muck than a soii,
containing sixty per cent. of vegetable and volatile matters, and
not only has excess of iron-salts but is deficient in lime and pre-
sumably in other mineral plant food, so that leached ashes would
be the most suitable application.

* 465. This muck, from E. C. Birge, Southport, is seen, from the
statement of its composition in the water-free state, to contain
nearly ninety per cent. of vegetable matter with 2.3 per cent. of
nitrogen, and 1.5 per cent. of lime; it is accordingly of excellent
quality. Mr. Birge states that it can be delivered on the adjacent
upland at eighteen cents per cart load of twenty-five bushels. Mr.
Birge asks: :

1. After letting it dry on the upland, will it pay to cart to the
yard one-half or three-fourths mile distant for litter ?

2. Will it pay to top-dress pastures near the swamp with raw
muck ?

8. Will it pay to compost with lime at the swamp ?

Queries 1 and 8 were answered in the affirmative. In reply to
the second question, a doubt as to the advantage of its direct use
was expressed. Kvidently, however, nothing but actual experi-
ence can positively decide these questions, and the answers given,
being offered without a careful examination of all the circumstan-
ces of the case, are merely opinions that are intended to be safe,
but are not expected to be exact.

467A and 467 B, from Lewis Davis, Milford, are respectively
the black upper and brown lower layers of the same deposit. = Mr.
Davis asked which is the best, and if either or both are worth
applying to sandy loam directly or after composting with some-
thing besides yard manure.

The analysis indicates the muck to be of the best quality. The
lower portion is, however, largely mixed with soil. This renders
it less rich in nitrogen and lime, and therefore inferior as a fertil-
izer; but as the soil it contains is mostly of very fine pulverization,
it is not less valuable as an amendment on light, open-textured
soils. The best materials next to stable manure to compost with

e in Wa,ter,

as or green.
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d be unleaéhed wood ashes, or fresh burned and slacked lime.
acking the cheapest oyster-shell lime, mixed with say one-
h as much kainite (potash salts) or low grade sulphate of
sh, and composting with the muck, the latter will not only
d its nitrogen rapidly, but its lack of potash, magnesia, etc.,
be supplied. To one cord or one hundred bushels of muck,
, bushels of lime may be used.
492, From W. E. Simonds, Canterbury, is also a muck of high
ity, judged from the analysis, the dry substance containing
r two per cent. each of lime and nitrogen.
, Sent by H. A. Slater, North Manchester, taken from a
h at the edge of a swamp of three or four acres which has had
wash from adjacent hillsides, and which yields a light growth
coarse hay. The sample was from a pile dug in the fall of 1879,
hauled in October, 1880, to a barn to be used as an absorbent.
11 is from a depression of three to four acres on high ground,
re the wash is less than in the case of 510. Vegetation is
inly moss with isolated bunches of grass and birch trees. The
ple is from a heap that has been dug two years.

10 and 511 are both mixed with a good deal of soil, but still
tain more than the average of nitrogen. The 1.57 per cent.
lime in 510 water-free, stands doubtless in connection with the
et that it carries a growth of coarse grass, while the smaller
ount (.17 per cent.) in 511 partly explains the absence of grass

prevalence of moss on the swamp from whence it was

.

In the same stage of dryness 510 is much the richer of the two,
Dotwithstanding it contains more than twice as much soil as 511.
- For full details as to methods of handling and composting, the
der is referred to my Report on Peat and Muck, published in
the Transactions of the Connecticut State Agricultural Society
T the year 1858, and afterward revised and enlarged and issued

¥ Orange Judd & Co., under the title, “ Peat and its Uses as
“ertilizer and Fuel.” :
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ExpermMENTS oN THE ErFEcTs oF ALkALiEs IN DEVELOPING
THE FERTILIZING I:OWER or PEaT.

During the summer of 1862, the writer undertook a series of
experiments with a view of ascértaining the effect of various com-
posting materials upon peat.,

An account of these experiments was published in “Peat and
its Uses,” and I copy that account here, for two reasons: 1. To
show the very positive effect of alkalies in rendering the nitrogen
of peat available to vegetation.

2. To illustrate the benefit of pot-experiments when properly
made.

The Station ought to carry on such experiments constantly,
and is only hindered from doing so by the want of any suitable
place for prosecuting them.

FExperiments.

Two bushels of peat were obtained from a heap that had been
weathering for some time on the “ Beaver Meadow,” near New
Haven. This was thoroughly air-dried, then crushed by th'e
hand, and finally rubbed through a moderately fine sieve. I!.l FhIS
way, the peat was brought to a perfectly homogeneous condition.

Twelve one-quart flower-pots, new from the warehouse, were
filled as described below; the trials being made in duplicate :

Pots 1 and 2 contained each 270 grams*® of peat.

Pots 3 and 4 contained each 270 grams of peat, mixed with 10
grams of ashes of young grass.

Pots 5 and 6 contained each 270 grams of peat, 10 grams of
ashes, and 10 grams of carbonate of lime.

Pots 7 and 8 contained each 270 grams of peat, 10 grams of
ashes, and 10 grams of slaked (hydrate of) lime.

Pots 9 and 10 contained each 270 grams of peat, 10 grf;,ms of
ashes, and 5 grams of lime, slaked with strong solution of
common salt.

Pots 11 and 12 contained each 270 grams of peat, 10 grams of
ashes, and 3 grams of Peruvian guano. .

In each case the materials were thoroughly mixed together, and
so much water was cautiously added as served to wet thex.n thor-
oughly. Five kernels of dwarf (}?op) corn were plantfed in each
pot, the weight of each planting being carefully ascertained.

* 1 gram=14% grains. 1 0z.=28% grams.
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pots were disposed in a glazed case within a cold grapery,*
re watered when needful with pure water. The seeds
ed duly, and developed into healthy plants. The plants
thus as tests of the chemical effect of carbonate of lime,
ed lime, and of salt and lime mixture on the peat.

he plants were allowed to grow until those best developed,
ged above, not at the expense of the peat, etc., but of their
lower leaves, as shown by the withering of the latter. They

then cut, and, after drying in the air, were weighed, with the
vined results. :

Cioxln axf'arlve Rat;}o of wegght
3 Weight of crops|JS&1E © fcropsd ahorops o
i 1 grame. " af L weleh of e
? unity. sumed as unity.
X 1.61)
‘Peat alone. / 9.69 | 4.20 1 2%
Peat, and ashes of grass. i:jg }» 32.44 8 20%
Peat, ashes and carbonate of| 18.19
lime. ' 20.25 | 3844 2 54
- Peat, ashes and slaked lime. gé?g 42.22 10 1 . 283
) Peat, ashes, slaked lime and| 23.08
i 2334 46.42 11 303
1 | Peat, ashes and Peruvian Gu-| 26.79
% ano. K 26.99} i A2 364

et us now examine the above results. The experiments 1
2 demonstrate that the peat itself is deficient in something
dful to the plant. In both pots, but 4.2 grams of crop were
duced, a quantity two and a half times greater than that of
seeds, which weighed 1.59 grams. The plants were pale in
r, slender, and reached a height of but about six inches.

- Nos. 3 and 4 make evident what are some of the deficiencies
‘the peat. A supply of mineral matters, such as are contained
n all plants, being made by the addition of ashes, consisting
ieﬂy of phosphates, carbonates, and sulphates of lime, magne-
, and potash, a cropis realized rearly eight times greater than
the previous cases; the yield being 32.44 grams, or 20}
mes the weight of the seed. The quantity of ashes added,
10 grams, was capable of supplying every mineral element,
eatly in excess of the wants of any crop that could be grown
a quart of soil. The plants in pots 8 and 4 were much
uter than those in 1 and 2, and had a healthy color.

To the kindness of Joseph E. Sheffield, Esq., of New Haven, the writer is

adebted for the use of the glass house for setting up these experiments. The
 Joung vines did not seriously obstruct the sunlight.
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The experiments 5 and 6 appear to demonstrate that carbonage
of lime considerably aided in converting the peat itself into plant.
food. The ashes alone contained enough carbonate of lime ¢t
supply the wants of the plant in respect to that substance. More
carbonate of lime could only operate by acting on the organic
matters of the peat. The amount of the crop is raised by the
effect of carbonate of lime from 82.44 to 38.44 grams, or from
204 to 254 times that of the seed.

Experiments 7 and 8 show, that slacked lime has more effect
than the carbonate, as we should anticipate. Its influence does
not, however, exceed that of the carbonate very greatly, the yield
rising from 38.44 to 42.22 grams, or from 25§ to 28§ times the
weight of the seed. In fact, quicklime can only act as such for a
very short space of time, since it rapidly combines with carbonic
acid, which is supplied abundantly by the peat.

In experiments 7 and 8, a good share of the influence exerted
must therefore be actually ascribed to the carbonate, rather than
to the quicklime itself. :

In experiments 9 and 10, we have proof that the *lime and
salt mixture” bas a greater efficacy than lime alone, the crop
being increased thereby from 42.22 to 46.42 grams, or from 28%
to 304 times that of the seed. :

Finally, we see from experiments 11 and 12 that ‘in all the fore-
going cases it was a limited supply of nitrogen that limited the
crop ; for, on adding Peruvian guano, which could only act by
this element (its other ingredients, phosphates of lime and potash,
being abundantly supplied in the ashes), the yield was carried up
to 53.78 grams, or 35% times the weight of the seed, and 13
times the weight of the crop obtained from the unmixed peat.

INFLUENCE OF LiME oN THE EFFECT OF FERTILIZERS.

Relative Fertilizing Value of Soluble and Reverted Phosphoric
Acid.—TIn March last, Mr. S. B. Wakeman, of Saugatuck, inquired
of the Station, “if caustic lime be put on the ground and super-
phosphate of lime also applied, what action has the lime on the
soluble phosphoric acid ?”

Mr. T. B. Wakeman, of Green’s Farms, wishing to manure three
acres of onion ground heavily with stable manure, blood guano
and superphosphate, and also to apply eight barrels of slacked
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lﬁnd 1500 ‘pounds of salt, for the purpose of - destroying
’ Jikewise inquired whether the lime would injure the effect
e,superphosphate. i g
ese inquiries touch several important points, viz: the effect
sustic lime on the nitrogen and phosphoric acid of fertilizers,
consequently the relative value for fertilizing purposes of the
forms or states of phosphoric acid. Before reproducing
the brief answers given to the above inquiries, a short dis-
jon of these points is offered.
we mix lime intimately with manures containing ammonia-
, the ammonia is set free as a gas and escapes into the air.
gain, if we mix lime with a fertilizer containing phosphoric
or phosphates soluble in water, there is formed so-called re-
erted phosphoric acid, i. e., phosphate of lime insoluble in water.
rom these facts it has been inferred that lime should not be
od with fertilizers containing either ammonia-salts or soluble
horic acid. This is, in fact, generally speaking, sound doc-
ne as applied to mixing fertilizers with lime before application.
ould be remembered, however, that few fertilizers contain much
nmonia-salts. Stable manurc contains but three or four pounds of
mmonia to the ton, and the ordinary superphosphates and special
nures rarely contain more than two or three per cent. of ready-
'med ammonia. On mixing with lime, enough ammonia might
v‘iber'a.ted to affect the sense of smell, more or less powerfully,
1t the loss thus occasioned would be in most cases comparatively
fling, and far smaller than might be inferred from the odor, be-
se the nose is a very sensitive test for ammonia, and because
intermixture and contact of the lime and the manure would
e extremely rough and incomplete, and therefore such a mass
ght be left for days, giving off the smell of ammonia all the
me, and then have lost but a fraction of that originally present.
as also been taught that it is a wasteful or injurious practice
0 apply lime to the land at or near the time of dressing it with
ble manure, guano and superphosphates. This teaching is not
lways or altogether correct.
‘The mixing together, in the soil, of lime and fertilizers containing
mmonia-salts, can scarcely occasion much loss, because the soil,
its moisture, by its humus, i. e., vegetable matter in decay, and
y the absorbent silicates, which are never absent from earth that
any moderate productive power, is ready to take up at once
he liberated ammonia, and prevent any sensible waste.
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The very slight escape of ammonia that
plying together lime and manure containing ready-formed ammonijs
may, therefore, oftentimes be more than compensated by the fay.
mer’s convenience, or by other actual or prospective advantages
To mix together lime and 4 soluble phosphate, (one containino;
soluble phosphoric acid), at first sight would appear to be a grievouz
error, because the soluble phosphate is obtained by acting on an
insoluble phosphate with oil of vitriol, at such an expense that
one pound of soluble phosphoric acid costs as much as three or
four pounds of insoluble.

To mix the soluble phosphate with lime is said to undo what was
done by the oil of vitriol, and this is true in a sense, and to a degree.
But the original insoluble phosphate, whether South Carolina rock
phosphate, Canadian apatite, bone black, or whatever else, is a
very different thing from the precipitated phosphate which results
from the action of lime on soluble phosphoric acid. The former
is coarse, dense and very insoluble, and under ordinary circum-
stances without immediate sensible effect on crops. The latter is
an efficient fertilizer, quite similar in nature or at least in effects,
to the phosphates of the fertile soil, being excessively fine in its
division and no doubt readily taken up by the roots of plants.
On the other hand, soluble phosphoric acid in some circumstances
may act detrimentally, so that in such circumstances a superphos-
phate, mixed with lime at or previous to application, would do
better than when applied without lime.

It was long ago remarked in agricultural practice in France,
that certain low-grade native phosphates, which could not be
economically made into superphosphates, gave little immediate or
perceptible benefit when applied finely ground to various loamy or
sandy lands, but on certain other soils, rich in humus, operated
promptly and strikingly. This fact indicates that insoluble phos-
phates are made soluble and available to vegetation by the various
acids resulting from vegetable decay. Quite in harmony with
this is the experience of Dr. Ravenel, of Charleston, S. C., who
has found that finely-ground Charleston phosphate rock is quite
assimilable by vegetation, when applied in conjunction with vege-
table matter, obtained by plowing under a large growth of the
Southern pea, or letting it decay on the surface of sandy and
otherwise nearly worthless land. In fact, the decaying vegeta-

tion would appear to dissolve the phosphate as effectually and
more economically than sulphuric acid. Thatis to say, a better

would result from ap-
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' : résult is obtained, by applying a dollar’s worth of f'ine
sphate rock with a decaying green crop, than by using
worth of attificially dissolved phosphate, the l.atter'con-
Jbout one-third or one-fourth as much phosphoric acid as

s experimenters have, in fact, found that humus dissolves
sluble crude phosphates. Quite recently M. Beletzky has
.d that a mineral phosphate (phosphorite) containing fifteen
. of phosphoric acid, put in contact with ﬁ've tin.les as
peat, (swamp muck), in presence of wa.ter, ylelde('l in five
me-eighth of its phosphoric acid in solution to the liquid.
S. L. Goodale, for many years secretary to the Board of
lture of the State of Maine, states that some farmers of his
ntance prefer the ¢ Cumberland Phbsphate,” made at Port-
believe, after it has, by keeping, suffered the “reversion”
ly all its soluble phosphoric acid.

arious pot and field experiments, recently made in Germany
Belgium, have shown in some cases an equally good or even
er effect from reverted than from soluble phosphoric acid. On
sterile lime sand,” Dr. Wein, of Munich, found that reverted
phoric acid gave considerably better results than soluble
phoric acid, or than soluble superphosphate of lime. Tt
d thus appear that in some cases it may be no disadvantage
apply lime and superphosphate together; in other cases it may
a positive advantage. On the other hand, in many instances,
» superiority of soluble over reverted and insoluble phosphates
uld seem to have been fully demonstrated, not only for sandy,
my and clayey soils, but also for those rich in humus. In sev-
teen field trials, recently reported from the Experiment Station
Kiel, in Holstein, the result is that on the loamy soils, in gen-
I, a pound of reverted phosphoric acid gave about half the
ifect obtained from the same amount of soluble. On sandy soils,
acent to moorland and rich-in humus, the soluble operated de-
dedly better than the reverted. On newly reclaimed moorland,
‘(ghe reverted gave better results than the soluble, but on moorland
~ that had been limed, the soluble gave the better results.

e Exceptions to the most general rule were not wanting. In one
- case reduced phosphate surpassed soluble on a loam. Fleischer,
. near Bremen, found in a series of nine comparative trials on five
- moor soils, that the soluble phosphate surpassed the reverted,
4 strikingly in one case, was strikingly surpassed in one case, while
in seven instances both operated about equally well.
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From a careful review of the facts now on record bearing on
this question, it is plain that we have not the means of decidin

with certainty when and why one or the other forms of phos-

phoric acid is best. The recently published experiments are more
suggestive than conclusive, The subject has been engaging atten-
tion at the German Stations, and doubtless we shall soon obtain
positive information on these points, _

So far as can be concluded from the data at hand, it is probable
‘that soluble phosphoric acid is uneconomical on soils containing
superabundant humus, because such soils already have a surplus
of acid. In them not only do carbonic acid and the peculiar acids
of humus abound, but even acetic acid (the acid of vinegar) and
similar equally energetic acids, are likely to be formed under a
favorable temperature. -

It has been demonstrated that agricultural plants are injured or
destroyed by either a slight amount of free acid or free alkali in
contact with their roots, Therefore, when the soil is itself acid,
any added acid, (and soluble phosphates are usually acid), in-
creases an already present or impending evil,

Soils rich in humus do not, however, necessarily have a surplus
of acid. They may contain originally or may have added to
them carbonate of lime in such quantity that the development of
free acid is rendered impossible. In fact, such soils may become
alkaline in hot, moist weather from the development of ammonia.
The circumstances in which lime may act detrimentally on a su-
perphosphate, are probably when the lime is present in relatively
large quantity, and the soil is at the same time deficient in or-
ganic matter.

To Mr. S. B. Wakeman’s inquiry, was answered substantially
as follows: When solubdle phosphoric acid is put in the soil, it

gradually passes into the state of reverted phosphoric acid, by the
action of the lime and iron of the soil. If caustic lime be applied
to the land, the process is simply hastened. Whether or not this
effect. of the caustic lime is a disadvantage or an advantage, ap-
pears to depend on circumstances. In mucky soil or soil contain-
ing a good deal of vegetable matter, reverted phosphoric acid
oftens works as well, or even much better, than soluble phosphoric
acid. In fact, soluble phosphoric acid should be cautiously ap-
plied on such land. On soil where bone does little good—dry,
sandy loam with little vegetable matter—soluble phosphoric acid
usually operates well, better than reverted, The inference is that
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ould work well with superphosphat? on soil contaiz}ng
ndant humus, but had better not be applied at the same time
E 1 ho,sphoric acid on dry lands deficient in vegetab.le
lublfizge is best applied on grass ; superphosphate on grain
e s. I don’t suppose, however, that‘ on land in gf)od
fl cr'(:,pw;ould ordinarily make a difference worth considering,
he(:-nﬂlle two be used together 02 sepfl,ritely, but in some cases
i uperphosphate.
?ﬂ:&: Oﬁrgewflj:j;rf};j:s gns?vereg: It is not probable that
- ] e;,te -a.p}.)lication of salt and lime will damage the n_Jar}ure
I phosphate on your onion land to a degree worth mentisnl;]gt.
hey could be put on some time apa.rt, it would perhaps ked et-
i;ut even if applied at the same time and at once worked in,
erious loss or detriment could occur on well-manured loamy
i onions. .
,’s-'lll‘ttg.ﬂ%Vf:lieman writes, Deec. 9, 1880,. that Fhe use of lime
salt has been, this season, quite effectual in staying the ravages
he worms, which otherwise have made serious hajvc.)c with
onion crop. He states, further, that in his opinion the
ic lime has not interfered with the actl?n of the manures,
says that next Spring, lime and salt will be conmderabl;;
, both on onion and strawberry land, for the purpose o
stroyi rms.
“EZ:: i ;;(i)ntended to apply potash-salts as a fertilizer, it would
- an advantage to use muriate of potasl{, instead of salt (mud:
te of soda) in slacking the lime. Muriate of .potash woul
4btless have, in connection with lime, substantially the same
ect in destroying worms that salt exerts, and would be after-
rds much more serviceable to the crop than common salt can
, because considerable quantities of potash are 1I?d1spensable to
plants, while soda is either not necessary to their growth, or is
equired in only very small amount.

A =

Leataer CHIps,

The Station has had several inquiries as to the valu'e of Leather
Chips for fertilizing purposes. Lea‘fher chips contain usua:lly 5
to 8 per cent. of nitrogen, but this mtrogen.ls totally unavailable
to vegetation unless the leather is brough-t into a state of decz.ly
or is acted upon by some powerful chemical agent, Leather is,
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however, speciall
Z Y prepared to resist deca and i
when brought into the soil, are very SIOWy’to bel:lzlilize chips of it,

tation. These investigations i
ese | , published in the Bulletin
]iussey Instltut]or.), vol. II, pp. 58-71, 1877, have demons(;f e
that raw sheep-sk.ln and sole-leather are totally incapable of I;'ated
ing p'lants, are In fact rather detrimental to vegetation ’i‘ehd-
. e

some slight nourishing value, is still comparatively so j

}t; can scarcely have any definite money value as aym e that

in fact no better fertilizer in respect to nitroge i I‘t o

g ogen supply, than sim-

It 1's.therefore evident that leather is not of sufficient w.

a fertilizer to have a commercia] value put upon it f ¢ V;xorth e

pose. N ev.ertheless, just as the nitrogen of peat ma Olt 1;bat e

into an available condition by composting with alkaj,;in: m:)tl‘zflit
b

If leather chips be boiled in a stron ia i
gwt(;ln gﬁ? f(;opi.v;)usly, and while the farmef cl;(r’lt:sth liZ: ,tililsn;’;(::tn:slz
method of utilizing leather, he may no doubt safely infer from i
that leather chips are a serviceable i i ey ‘lt
which on the one hand, urine and errigi(i;?;feféi;heaco'mpOSE, b
ters, or, on the other, lime and ashes or salt and lin;ge anm?al ’.na?‘
ents. In the ordinary compost, leather chips require a Ilﬁnmgl'edb
Z-year or 80, to becom.e properly disintegrated, The oil in i;:}?e?

mders. the penetration of water and  thus - opposes q ,
D.renchmg the leather with a moderately strong oif:;h fs hion
dlssol.ves the oil, would therefore appear to bepa u f {’e’ W}.“c_h
nary in composting it, but the question how far sucze: 1Drde'hml-
can be economically resorted to on the farm, is op lxpe le“t.s
ence can only determine, ’ i i

By heating leather chips mixed with alkalj (lime and
1'('3dness, ?H. the nitrogen may be extracted in the forzln fs g
nia, .and 1t 18 perhaps not improbable that this process ; 'a}mmo-
carmed' out on a manufacturing scale with a profit, wh 'm]g 1o
refuse is largely accumulated, R
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AprLE PoMmAcCE.

uestion whether Apple Pomace has any fertilizing value
sen proposed to the Station, and a sample was received from’
Van Hoosear, of East Wilton. Since Prof. F. H. Storer has
ned this material, it appeared unnecessary to analyze the
Practical trial has established that there is very trifling
zing value in apple pomace, and the analysis sustains and
s this view. Prof. Storer found in it as made from Bald-

2 q

he ash is nearly half potash. The organic matter consisting
nly of carbhydrates, might be serviceable in a compost, in the
sense that the organic matter of swamp muck or saw dust
e, but evidently there is nothing in the apple pomace to
ify much handling of a material which consists so largely of

So1ws.

etailed analyses of four samples of soil have been made in
‘hope of learning the causes of their unproductiveness. A
ple of clay has also been examined.

9 and 490 are samples from adjoining fields belonging to the
n of D. H. Van Hoosear, president of the Wilton Farmers’
ub. Both are what would be termed sandy loams with suffi-
t vegetable matter to give them a rich dark appearance when
The subsoil is sandy or loamy. They are said not to need
ning, are not shaded, and there is no apparent reason why

- 8 the surrounding land, which is in part remarkably productive.
- Mr. Van Hoosear states that 489 during fourteen years of his
- Ownership has been manured heavily, but all crops, grass, grain,

erop, although all crops have been tried, with heavy applications
* Bulletin of the Bussey Institution, vol. I, p. 365.
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of stable manure, and as the land was light cattle have been

foddered on it to make it more compact, but this has been of no

avail.

In order to appreciate the analytical results we must Compare
them with the composition of soils of known character for fertility,
In the Table, page 70, are given analyses of two soils, one a naty.
rally poor sandy loam made capable of yielding a ton of tobaceg
per acre by copious manuring, the other a naturally fertile prairja
soil. The former was analyzed by Dr. C. U, Shepard, Jr., State
Chemist of South Carolina, to whom I am indebted for the valy-
able series of papers in which it was published. The latter wag
analyzed by Dr. Voelcker, Chemist to the Royal Agricultural So.
ciety of England, and is copied from Caird’s Prairie F
America.” The analyses were all made, I b
the same method and are fairly comparable.

The analysis of the soil and its hydrochloric solution as given

‘on page 70, totally fails to give any explanation of the infertility
of 489 and 490. Notwithstanding these soils with 12 and 8 per
cent. of water are compared with the nearly or quite dry tobacco
and wheat soils, they surpass the tobacco soil in organic matters,
in nitrogen, in potash, in soda, in magnesia, and in sulphuric acid.
489 surpasses the tobacco soil in lime and contains nearly as much
phosphoric acid. 490 has indeed less lime but has more phos-
phoric acid than the tobacco soil. 489 and 490 surpass the prairie
soil in quantity of organic matter, of potash, soda and magnesia.
Both contain less lime and sulphuric acid, 489 has a little less phos-
phoric acid and nitrogen, 490 has half as much nitrogen but more
phosphoric acid than the prairie soil. v

Some years ago M. Grandeau studied the composition of cer-
tain soils which possessed very different productive powers but
which by the usual method of chemical analysis (of the acid solu-
tion) gave similar results. He found, however, that, after remov-
ing carbonates by a very dilute acid, and treating the residues with
ammonia, solutions were obtained in which potash, phosphoric
acid, etc., together with a black organic matter, or humus,
“matiére noire,” were present in quantity corresponding to the
fertility of the soil. '

Grandeau has in fact been led by these studies to adopt the
theory " that in fertile soilg generally the presently available-
plant-food exists in combination with humus, and that in the am-
monia extract of a soil we have a comparatively ready and certain

arming in
elieve, by essentially

oils, it certainly would be interest
i
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‘ i i htain
of its fertility. Since these sox.ls from E.‘zV(;lttc:)nei(; m;xne
. roportion of organic matter, 1t was declbei S
‘geﬁir Iz',he method of Grandeau, and the ta e g D}; %’ S
‘A :he results, where they may fl‘)ehoo§pg§31:\;tt0bac.co 0
¢ i the same method of the . :
B.analySItZ:Z 489 and 490 yielded as much or more artmsnhorélxa—
. sel?nn the tobacco soil, and that the amour.ms of po s.;mson -
G;t :re quite the same, but that there was 1n comp?:l
/ ‘ W . . %
i ebacco soil a decided deficiency of lime ,and n.mgne;‘s:he o
t?thout at once concluding that Grandeau’s notlonlf) Sy
L i i t applie
‘ 1 -extract is correct app
it e ing to try upon them moderate
ic or ai 1t
ications of lime either caustic. or a1r-slack?d. If the resu
(;:,vorable it would go to sustain Grrande.au 8 tll_eozy;_somble
T should add that no traces of poisonous ingredients
sho
salts—could be found. ’ .
':: le 493 was received from Hon. d 17 ('}old},fstecrret:fx"yirt‘
prd of Agriculture, who gives the following histo 5;‘ O.ﬂ
lea earth which I send you was taken from the surface s
e

ere formerly stood an old stable which was kept full of cows

ry winter for some fifty years. The stable was removed in

, spring of 1878, and the manure which had ac(;\;ﬁmla:lt‘gi
der the stable-floor taken away down to the loammg:rs e;t i
e has been exposed to the weather for over two Ze bez it
» orows upon it. This sample was taken in Sep.emb o i
%vhich wet down some six inches, the seasi(i)ndbzvu;l% b I(;,‘elslol ::here
y depth of two or three feet we fin ar 3

s id lﬁ):; :)}:eemufh leaching, and as the spot 18 nearly 161:761 n;t;l I?;cm}?
‘h'ing could take place. We have a}ways found the eaé '
der old buildings which have contained cattle a pow

.

) its
tilizer, but expected the rains of two years would reduce 1
; teng,th so that it would allow something to grow.

ther old stable and
Some twenty years ago I cleared away ano Al

ere observed the same barrenness f.otr ‘f’evef,al years,
! rmined by its vegetation.” ;
;};n;ﬁifiztgff,; the a,nal);rsis of ite.x acid solution, norde’ictn‘ycly
‘any mineral element. Its ammon%a—extrae’c however, pxglainé
ontains but little lime and magnesia. What per‘haps e pThis
present infertility is the comparative abse?c.e of gntroisnt.he bik
ctremely interesting fact is the more surprising ecatl; it
‘been during the winters of half a century constantly
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ANALYSES OF SOILS.

Solution in hydrochloric acid.

THE

Best wheat
soil,
Tllinois
Dried

840
1.850
. ALT

49
B. Wilton,
Ct.

503
East Hartford,
Ct.
10.715

493
W. Cornwall,
Ct.
13.200

490

E. Wilton, Ct.
8.380
6.000

489
12.100

Mass.
1.096

tobacco soil,
North Hadley, E. Wilton, Ct.

Well manured

T e e A e e

5.688

4.050

2.140
.16
.053
295
493

5.320
.022
.203

8.350

2.763

*Qrganic and volatile matters, - ..

.043
012
505
.042
"8.575

.048
035
.040
.092
2.116

.100
054
117
513

5.401

122
074
253
513
4.978

.037
025
.188
.205
1.701
.031
.219

] A

.062
.180
404
5.466

B e e

T A S e

$Magnesia, -.-w--cconiooononn-

$Oxide of iron and alumina,_ ...

005 134

091

.056
.295

.031
.285

.043
178

{Sulphuric acid, - - ----ccnooon--

$Phosphoric acid, .. --o.--..-

-

Ll
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.235
89.471

90,685

77.499

73.389

011
93.724

Qarbonic acid and chlorine, ... ..

82.553

79,119

Sand, silica and insoluble silicates,

100.000

100.000

100.000 100.000 100.000 100.000

100.000

trace .300%

264 1617 061 .103

.103

*(Containing nitrogen, - _.......

Tn case of 489 to 491 the acid was applied for the time and of the strength directed by Wolff.

+ Soluble in cold hydrochloric acid.

se is true of the other soils.

The same I suppo

sis nitrogen was not determined: the figure given is the average found in several similar soils by Dr. Voelcker.

1 Tn this analy
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ANALYSES OF SOILS.
Ammonia-extract.

Well ﬁlanured
tobacco soil,
North Hadley, 489 490 493
Mass.
Jus in ammonia extract 1.000 2.190 1.633 072
L e 319 344 293 556%
sl .039 .042 .031 142
e of iron and alumina, ___ 179 148 222
___________________ .035 .005 .003 .009
____________ T trace trace .004
______________ .007 .009 .008 .032
sphoric acid, - .- ... __ 097 .083 .059 .098
uric acid, soda, &c., by
e o .022 026 044 .049
319 344 .293 556

IR L aois 1.319 2.534 1.926 .628

attle urine, and unless some special cause existed for the
pation of this element, the sample should contain much more
en than is commonly found in soils.

very natural supposition that the barrenness of this earth
to an excess of soluble plant-food, would appear from the
is to be the reverse of true. The soil as analyzed is rather
ductive from deficiency than from surplus of nitrogen;
bly there is deficiency of presently available lime.

so0il was tested for poisonous salts and a very minute trace
osulphate of iron was detected, but the proportion was
her too insignificant to affect vegetation. Evidently the
nate of ammonia which results from the decay of urine has
upon the original organic nitrogen of the soil and rendered
le just as we have seen that lime acts on the nitrogen of
The soluble matters have leached away through the clay
doubtless because of the physical effect which dissolved
Ve in coagulating clay and rendering it penetrable. Not
8 nitrogen thus disappeared, but the carbonate of ammonia
ied off in solution a large share of the humus originally
and with it the alkalies and other plant-food which are found
deau’s ammonia-extract. 'The soil illustrates in its present
88 the effects of too much saline and ammoniacal manures,
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and serves perhaps to explain the exhaustion which has been of,.
served to follow a too heavy course of Peruvian Guano,

This soil—which has resultgd“ from the disintegration of granitie
rocks and exhibits abundance of feldspar and mica—is naturally
rich and will shortly recover a good supply of the ash-elementg of
plant-food by the weathering of its minerals. It would seem that
the spot whence the sample came needs nothing but nitrogen iy
order to become again productive in a year or two.

It is, however, possible that the soluble saline matters which
we should expect to find in a soil that has been so liberally
manured with urine, have been merely washed into the subsoi]
by the heavy rain which fell just before the sample was taken,
and would, on recurrence of dry weather, ascend with the
evaporating water to the surface, and accumulate there in quan-
tity sufficient to injure vegetation.

The sample 503 is from a spot in a tobacco field, the property
of Mr. George Abbey, of East Hartford, which is stated to be
unproductive notwithstanding various and copious manurings,
The plants are said to do well for a time after setting out, but in
a few weeks become discolored and blighted and shortly perish.
The soil contains no poisonous salts. The analysis of the acid
solution reveals no deficiency except perhaps that of lime. Ni-
trogen is present in fair proportion. The sample supplied was
not sufficient for studying the ammonia-extract. As T informed
Mr. Abbey before undertaking the analysis, the failure of the
tobacco plants as he described it pointed rather to a physical
than a chemical difficulty. The blight is such as would result
from a failure of water supply which might be due either to a
bed of hardpan or of open gravel at a little depth.

491 is a sample of “clay” sent by D. H. Van Hoosear with
regard to which the question was raised whether it would have
any value as a fertilizer. As a soil it is seen to be rather rich in
potash but is destitute of nitrogen and deficient in phosphoric
acid. It has in fact nothing to recommend it as a fertilizer,
although it might be useful to amend the texture of a coarse
leachy soil. Tt is not, in fact, strictly speaking, a clay, i. e., it
contains no considerable amount of those exceedingly fine matters
which confer plasticity on clays, but is merely a fine silt or sand.

The analyses of Connecticut soils hitherto made show, as
might be predicted from a knowledge of the rocks and minerals
whence they are derived, that they commonly contain abundance
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ing from the mica (or isinglass) which is found in our granites
schists.  Lime though not entirely deficient in most cases is not

streams and springs is commonly soft. Whether or not
e elements exist in presently available condition depends
n the texture of the soil, the supply of humus and the cropping

FroriDA MAGNESIAN LIMESTONE.

" A sample of limestone from Orange County, Florida, was sent
) the Station by Charles E. Lord, Secretary of the Farmers’.Club
t Chester, who writes: “Several of our towns-people are inter-
d in Orange groves in Florida, and would be pleased to learn
r opinion of the fertilizing value of this rock, which is found
e in large quantities, and could be got out and transporte.d at
ut the same cost as the gypsum of Nova Scotia. Woul.d it be
able as a top-dressing about orange trees, anc? would it cor[t—
with gypsum and wood ashes as an application to onions ?”
The analysis of the rock gave the subjoined result :

It 00 robien Doatdone v by tadlohie s 29.99

L L R N SR Fe: T NI e of R O 0.16
S e S S A O 0.41
i ‘Sulphuric Batellae v i i W s e NN A S D 0.36
B, 0.95
e RO SRR A B SIS LR L 0 1) SO LSRR IR trace
" Carbonic acid and water (by difference), ... _..__.________. 48.26

100.00
. e - 5 . f!
€ rock consists accordingly, in round numbers, of :—

IR honate of lime, .. i .. ... e 52 pr. ct.
. Carbonate of magnesia, .- ... .oo.ooooooooi_.o__. 21
i - Phosphate of 841001 I U RN F o (5L LR St d 2
- Sulphates and carbonates or silicates of potash and soda,._.___. 1
~ Silica, sand and insoluble IABTETR: o SRR UL e 10
LG S PN s 14
100
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The rock is a magnesian limestone. Its phosphate of lime
would be worth, commercially, $1.00 per ton of the pulverizeq
rock. The alkali-salts are present in toe small quantity to have
much effect on the fertilizing value. On soil deficient in lime and
magnesia, this rock, either pulverizéd or burned, would under
Judicious application, in connection with organic matter, make
serviceable fertilizer. Sincé lime is the chief ash-element of all
trees, a top-dressing of the pulverized or of the burned rock, after
air-slacking, would probably be of benefit to orange trees. Tt
can hardly be an efficient substitute for gypsum and wood ashes,
applied to onions.

FODDER AND FEEDING STUFFS.

Seventeen samples of Feeding Stuffs have been analyzed, viz:

9 of maize; 2 of meal, and 7 of kernel.
2 of hay. )

2 of wheat flour.

2 of cotton seed meal.

1 of dried brewers’ grains.

1 of vegetable-ivory dust.

Besides the above, Bowker’s Bone Meal for Cattle has been
examined, and already noticed under Fertilizers, see p. 31, where
its valuation is considered.

As in former Reports, I give here a few pages explanatory of
the analysis of Fodder and Feeding Stuffs. The recent publica-
tion of Dr. Armsby’s Manual of Cattle Feeding,* enables me to
refer to that book for further information on these and other
points connected with the composition and use of feeding stuffs.

It is chiefly owing to the investigations that have been carried
on in the European Experiment Stations, that the chemical
analysis of an article of cattle food may be usefully employed
in fixing its natritive value and place in the feeding-ration, and
also in deciding how much the farmer can afford to pay for it, or
at what price, and to what extent he can substitute it for other
materials customarily used.

* Manual of Cattle Feeding, a Treatise on the Laws of Animal Nutrition and
the Chemistry of Feeding Stuffs in their application to the Feeding of Animals.
With Illustrations and an Appendix of useful Tables. By HENRY P. ARMSBY,

Chemist to the Connecticut Agricultural Experiment Station. New York: John
Wiley & Sons, 15 Astor Place. 1880,

EXPERIMENT STATION. 5

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

i needful to adduce some of the results of the prolonged study of

~ this subject made in other countries.

The following Table of the Composition and Contents of Digest-

_ jble Nutritive Ingredients and Money Value of some of the most

~ jmportant Feeding Stuffs (page 78), is taken from the German of

" Dr. Emil Wolff; of the Agricultural Academy at Hohenheim, and

represents the most recent and most trustworthy knowledge on

" these subjects.®

The composition of feeding stuffs, as here stated, is the average

result of the numerous analyses that have been made within

~ twenty-five years, mostly in the German Experiment Stations.

" In his Manual, Dr. Armsby has adopted the Table of Kithn,
~ who gives essentially the same averages as Wolff, and in addi-
. tion shows the range of composition by stating the greatest and
~ smallest per cent. of each ingredient.

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

~ The percentage of the three classes of digestible matters, viz:
lbuminoids,t Carbhydratesy and Fat, form the basis of calcu-
lating the money value of feeding stuffs. The values attached to
~ them by Dr. Wolff are the following, the German mark being
' considered as equal to twenty-four cents, and the kilogram equal
2.2 pounds avoirdupois.

1 pound of digestible albuminoids is worth 44 cents.
1 3 113 fat’ 13 4% 113
carbhydrates “ o5

‘These figures are intended to express the average money values
f the respective food-elements in the German markets. Whether
" not these values are absolutely those of our markets, they
resent presumably the relative values of these elements,
roximately, and we m;y provisionally employ them for the

‘3

1 [13 (13

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

'+ The Albuminoids here include a proportion of amides whose quantity in feed-
g stuffs has very recently become a subject of investigation, and whose nutri-
Vvalue is not yet fully understood.

The “nitrogen free extract” (N. fr. Bxtract) in grains consists almost exclu-
y of carbhydrates, viz: starch, sugar, gum, and allied bodies; in grass and
includes, in addition, substances of whose properties we are ignorant but
€0, 8o far as they are digestible, rank with the carbhydrates.
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purpose of comparing together our feedin
money value,

These money or market values a
the feeding values. That is,
Hungarian hay and malt spr

g stuffs in respect ¢

re to a degree independent of
if of two kinds of food, for example,

outs, the one sums up a value of gg
cents, and the other a value of $1.31 per hundred, it does not, fol.

low that the latter is worth for all purposes of feeding twice a¢
much as the former, but it is meant that when both are properly
used, one is worth twice as much money as the other. In ferti].
zers we estimate the nitrogen of ammonia salts at 224 cents per
pound, and soluble phosphoric acid at 124 cents, but this meang
simply that these are equitable market prices for these articles,
not that nitrogen is worth twice as much as soluble phosphoric
acid for making crops. In the future more exact valuations may
be obtained from an extensive review of the resources of our mar-
kets, in connection with the results of analyses of the feed and
fodder consumed on our farms,

The column headed “nutritive ratio” in the table on page 78
gives the proportion of digestible albuminoids to digestible carb-
hydrates inclusive of fat.* The albuminoids, which are repre-
sented in animal food by the casein or curd of milk, the white of
egg and lean meat, and in vegetable food by the gluten of wheat
(wheat gum), and other substances quite similar to milk-casein
and egg-albumin, have a different physiological significance from
the carbhydrates, which are fiber or cellulose, starch, the sugars,
the gums, and similarly constituted matters,

The albuminoids may easily be made over by the animal into
its own substance, i. e., into muscles, tendons, and the various
working tissues and membranes which are necessary parts of the
animal machine, because they are the same kind of materialg, are,
chemically speaking, of the same composition. j

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

of their dry matter. :

The carbhydrates cannot restore the worn out muscles or mem-

* Fat and carbhydrates have,

it is believed, nearly the same nutritive function,
and it is assumed that 1 part of

fat equals 2.4 of carbhydrates,

m
EXPERIMENT STATION.
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eadow hay taken as 1,
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Stuffs as given by Dy W

Meadow hay, poor.__.__
£ Sofalp..

s Y average ...

¥ “ verygood. .

i A -3 o' R
Clover hay, average_____
o o besti .ol
Timothy hay.._._______.
Hungarian hay.________
Ryestraw__.___________
@R e SN
Rich pasture grass _____
Average meadow grass,
frenhst boy e aby i 2 1
Green maize, German. __
‘ Mr. Webb, 1874
Cured Maize Fodder, Mr.
11 17 R B 00

072 ) -1 R T
Manhgoldsl .. olo DT
Rutabagas__.__________
ToEmIpRE e |
Sugar beets ___________
Maize, German ________

“  American_______.

01 I S
Byeldi 1L Loy e o
Harlege vl S g 0D
ARERE Tedle Sl o 2
Field beans_. ____.____
Squashes.. _._.._______ 89.1
Malt sprouts.._________
Wheat bran, coarse___ __ 12.9
i 53V 13.1
Middlines .ot oo s 11.5
Ryebran.._.___ e 12.5
Palm-nut cake .________ 10.5
Cotton seed cake decorti-
eafedliile SOl U 11.2

Scrap, by Goodale's process| 11.
Fish-scrap, dry ground __| 11.7

Dried'bloodi -l 2iih o0 12.0
Wihey oo S TR D 92.6
Milles oo IR e 817.5

Water.
Ash.

Fiber.
Fat.

Fat.
100 pounds.
Comparison
with meadow
hay =1, v

Nitrogen-free Extract.
Dollars per

Nitrogenous Matters,
Albuminoids & Amides.

Carbhydrates

including fiber.

Albuminoids.
, Nutritive Ratio.*
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* Nutritive ratios are read, 1: 10.6, 1: 8.3, etc.
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Maize.

CIIT. Maize Meal. Ground by Marsh, Whit'e & Co., I\{ Y.
e From old western corn. One week in store. From
stock of D. B. Crittenden & Co., New Haven. Cost
$25 per ton.
{1V, Maize D}l)[eal. Fresh ground from old New York corn.
g From stock of N. W. Merwin, New Haven. Cost
$25 per ton.
VI. Maize Kernel,  High-mixed.” 1879 crop. From stock
" of N.W. Merwin, New Haven. Cost 65 cents per
56 1bs. v
VII, Maize Kernel, new western corn. Crop 1879. From
stock of D. B. Crittenden, New Haven. Cost 65 cts.
per 56 lbs.
VIII, Maize Kernel, “ High-mixed.” New crop western
corn. From stock of N. W. Merwin, New Haven.

iy Cost 65 cts. per 56 lbs.
" All the above were sampled and sent by J. J. Webb, Hamden,

Nov. 14, 1879. _
XXIX, King Phillip Corn, 8-rowed (Flint)..
XXX, Common Yellow Corn, 8-rowed (Flint).

XXXI, Early Scioto Corn (Dent).

XXXII, White Flint Corn, 8-rowed. it .
The last four samples were received from Chas. Fairchild, Mid-

The water-content of market Corn.

" The numerous analyses of Indian Corn recently made here an.d
elsewhere, most of which were printed in the last R'eport of this
~ Station, have been _mainly performed on samples which from long
‘storing in heated apartments, had become much more dry tha:n
“corn commonly is when marketed. Thus Dr. J enkins f"ound in
- summing up the results of 63 analyses of American maize, that
the amount of water ranged from 6 to 15 per cent., th'e average
being 104 per cent. In Wolff’s tablfss the average is 14.4, in
Kiihn’s tables 18.7 per cent., the minimum being 7.'6, the maxi-
mum 22.4 per cent. Dr. C. A. Goessnfann, in reporting recently
eleven analyses made by himself and six made by Mr. 8. P. Sharp-
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les, gives them all 10 Per cent. of water,
1877, analyses of thre

which contained, reg
water.,

In my first Report fo,

€ samples of corn meg] were publisheq

pectively, 12,9, 20,7

€ excep-
The mea] made
New York corn, as wel]
8 cured until Jap, 10th,
One of the samples of
taken Noy. 14th, had 16.4
examined at the same date,
These determinations there-
in maize kernel and maize

that wa
T cent,
rn,”

contained an average of 15.6 pe
“High-mixed New Crop Weste
per cent. In the two other samples
the water averaged 20.45 per cent,

fore go to indicate that—1, the water

meal, as these are foun
cent,

In the two sam-
is Station in 1

ort 87 lbs., and in the

‘meal. In the former cage this dry matter
would cost $1.44, and in the latter §1.60 per hundred pounds,

Or were the drier sample worth $1.25 per hundred, the damper
one, if otherwise of equal quality, would be worth but $1.12,

ce be-

n the amount, of moisture they contain,

but the extent of the difference is, I believe, not generally appre-
ciated,

ANALYSES OF MAIZE.

EXPERIMENT STATION.
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Comparative value of the Corn-Meal and shelled Corn in marey

In the first Report of this Station, the composition of threq
samples of commercial maize-meal was "compared with that of
five varieties of unground corn, and it was remarked that the
meal was considerably inferior to the corn, containing, on the
average, in dry matter, one per cebt. less of fiber, two per cent,
less of albuminoids, and two per cent. less of fat than the un:
ground maize. It was in order to make further comparisons be-
tviveen commercial meal and corn that the first five analyses above
given were carried out in detail.

Comparison of averages (dry matter).
1871. 18179. 1879.

Dr. Jenkins'
Commercial Commercial Selected Averages
, Meal. Meal. Corn.  Conn. Corn. Flint. Dent.
Biber, .o o 1.68 2.34 2.09 1.70 L 2.10
Albuminoids,. .9.75 10.43 10.28 i B i 12.13 11.81
Pab et AT 00 3.69 4.2 4.39 4.95 5.1 5.46

From the above table of averages we see that the specimens of
corn-meal examined in 1877 were inferior to those of 1879. The
commercial meal and corn of 1879 were practically the same in
composition. The corn on ear of 1879 contained on the average
0.8 per cent. more albuminoids than the market shelled-corn of
the same year, and 1.5 to 1.8 per cent. less than Dr. Jenking’ aver-
ages of 31 analyses of flint and 19 of Dent. On the other hand
one of the samples of Connecticut corn of 1879, viz: the earl;j
Scioto, contained but 9.8 per cent. of albuminoids and 4.48 of fat
nearly approaching in .inferiority the meal of 1877. Doubtles;
Dr. Jenkins’ averages rate maize too high for the commercial
standard, because they represent well-matured, selected, sound
and clean corn, while the article in the wholesale market includes
whatever is merchantable, although sometimes of inferior quality,
and not altogether free from cob and other impurities.

Probably our home-raised corn is generally somewhat better
than the western shelled-corn, because it is cleaner and drier, and
the meal in market is liable to be inferior to both, becau’se of
more moisture and impurities, and perhaps also because damaged
corn can be worked into it without ready detection,

EXPERIMENT STATION. ; 83

.On choice of varieties.

o four samples from Mr. Fairchild were selected and sent by

with the object to ascertain which kind was most valuable to
s for feed. Mr. Fairchild gave the following data as to

sht, &c.:
he bushel or 38 Ibs. of ears yielded 31 lbs. corn and 7 of coh,
s of common yellow and white flint, and 304 Ibs. corn in
of King Phillip and early Scioto. One bushel of shelled
Scioto weighed 56 1bs.; one bushel of each of the others
hed 573 Ibs. The early Scioto, which here is the lowest in
ity and money value, is, probably, in a favorable climate,
productive than the other varieties, and from the softness of
cernel is perhaps more easily and completely digestible, which
offsets its less favorable composition. It is not likely that
differences above observed are constant or characteristic of
varieties: very probably they are to a good degree accidental
ependent upon special circumstances attending the growth of
samples. Evidently it would be necessary to compare the
position and the yield of these kinds of corn during several
s, as raised on quite similar soils, and under the same condi-
of growth throughout, in order to establish any positive
jority of one over the others.

Hay.

XXIII, Clover Rowen. First year after seeding. Cut Aug.
21, 1879. From C. 8. Gillette, Cheshire. Mostly
red clover, with small admixture of weeds and grasses.
XIV, Second cut after seeding. Cut about July 1, 1879.
From C. S. Gillette, Cheshire. Mixture of timothy
(Phleum pratense) and red top (Agrostis). A few
weeds and sedges.

T i Water free.
LXXXIIL LXXXIV. LXXXIIL LXXXIV.

VT S, 17.40 13.12
e T 3.89 4.11 4.70 4.13
Albuminoids,* _. ... __ 13.54 6.91 16.37 7.95
L R 25.86 28.11 31.33 32.35
Nitrogen-free extract,.37.07 45.73 44.90 52.66
B = e s i 2.24 2.02 2.710 2.32

100.00 100.00 100.00 100.00

* Including “amides” =1.85 % in LXXXIIT and 0.85 % in LXXXIV.
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Dol nils !
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LXXXTII1,

Albuminoids, or
, O protein, _ _
I(::a::'bhydrates, ___________________ i sz;z;;v.
R e e e el BT.0T :
Nutr. L R 5y 48;3
R S == 055,60 :
\ 1:13.4

Notes to Hay Analyses, by Dr., Armsby

“The albuminoids of the cloy
‘t}‘)?n the average of German anal
o Zrybg.ood’ Clover Hay. TIts crude fiber i
1:hg » being about equal to that of W b bt

an the average of al] analyses :

ever, relative]

s ¢ Average,’
as given by Kﬂhn.ge’ it

g )
han in Wolffs ‘Average’ but

tes are represented approximately

b !
y the nitrogen-free extract of the analysis

]” ea,d()W Iiay, thOugh 1t 18 deﬁcle]]t n albumanIdS, a"d we Ina/y
assume hls COEﬂiclents fol 3,1 b umlnc}‘ds a‘nd fa‘t’, Viz: 5 2 a’nd 4 E,

respectively, While the i 4 -
n]tl‘O en fl ee extr ac
; g t l'epl‘esents the digesti

Corron Skep Mz -
AL,
LXXXV, From stock of Northam

.Sent by R. E. Pinney,
n 10 ton lots,

) C' g g
LXX}( . III Ilom SbOCk Cf II’ :Zl'llln tcn’ I au a‘tuck'

& Robinson, H
, Hartford, Ct.
Suffield. Price $25.00 pel’- ton,

by M. i
y S. Baldwin, N augatuck. $30.00 per ton "

O LXXXV :

o e S ) 887 e

Albuminoids, i __" ---------------- # i 7:34

Crude Fiber 200 T TR s b 74

Bl:hz’rogen-ﬁ'ee gt oo R 2:65 i

A oo RN vhogie e o bk il .89
----------------- 28.%

................. 11.60 12 1:

EXPERIMENT STATION. 85
‘Water free.

LXXXV. LXXXVIIL.
RS 7.69 8.06
IATbUmMInoids, -« - caccemmmmmmmmmmmean 49.35 47.24
Crude Fiber, ... oo ooooooan - PRI, sl 5.30
Nitrogen-free extract, . ... ..----ocoooonn-- 25.11 26.03
S R S 12.74 13.37

100.00 100.00

Digestible Nutrients in Air-dry Substance.
LXXXV. LXXXVIIL
ATbuminoids, - - -« ccc. cmceccamammmommeee 33.30 31.86
Carbhydrates, .-----cococaoo-mon-mn-- _11.60 12.03
R SRR T AR paa s A 10.56 11.07
Nutritive 1atio, -, . -cocccommm-ioon--oaall 1.1 ki1
Estimated value per 100 Ibs., - - ... --- $2.00 $1.97

ese samples of Cotton Seed Meal have been already reporced
s Fertilizers (Nos. 394 and 402, p. 36). They agree very
ely in composition. = Their value, estimated by Wolff’s figures,
$40 per ton. The feeding experiments from which the digesti-
bility of cotton seed meal was deduced, were made with a very
npure and inferior Egyptian meal, and as Dr. Armsby implies in
Manual of Cattle Feeding, p. 847, it is probable that the di-
tibility of the pure meal is greater. If that be the fact, then
the above estimated value is relatively too low.
~ Either as Fertilizer or as Cattle Food, cotton seed meal is one
of the cheapest articles in the market, and deserves to be used to
a much greater extent than it now is. By employing it first in
he feeding trough, its fat and carbhydrates are utilized to the
st advantage. Thence a large share of its nitrogen, its phos-
i phates and potash pass into and enrich the manure.
R

~  Waear FLOUR.

XXVI, New Process Flour, from Minnesota Spring Wheat.
Sent by N. W. Merwin & Co.

LXXXVII, Fine Flour from entire wheat W,ggW brand.

b ‘ Prepared from same kind of wheat as the preceding
sample. Sent by N. W. Merwin & Co.
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WBer) Loy LXXXVI, LXXX VI
4 RIS Sliate st 1279 12.89
difhdndnolgs, . Afa0 TSR 5 i
OrudefRiber, ... . TF*TTeeee- 12.31 1412
Nitrogen-free ORUROE ot K g ;)Z 2o
e fo == s e 2 68.32

......................... 1= 19 2.01
. / Water free.

Ashy --------------- LXXXVI LXXXVII,

Albuminoids,-.__.._.__._:: ------------- 1 o o

Crude R e T T i ;i

Nitrogen-free SRRy 83 g: 7 o

B R i 8.46

e e s ek e L 137 2.33
100.00 100.00

Dusr or Veemraprg Ivory.

‘ LXXXIX, Refuse of button factory. Sent by M. S, Baldwin

Naugatuck.
LXXXIX. ize Cob, Date Stones,
Water d average. y average.
o LN it i S 18.78 9.16 9.27
| J s
................... 1.08
Albuminoids, _._._________ 3.37 ;3: s
Cx:ude Fiber, .. il sl i) 7.50 32.04 o
Nitrogen-free extract,._____ 68.57 54‘85 ig'oe
1 S T S 10 41 856(;7
100.00 100.00 100.00
Ash’ > ‘Water free,
___________________ 1:33 2
Albuminoids, . ___________ 4.15 ;:Z o
. - 4 4 6.
Wibor, ool 9.23 35.31 25 -
Nitrogen-free extract,..____ 84.43 60.35 58.(?4
denf e R .86 45 9 .3 '?
100.00. 100.00 100.00

tlel\; zzglntgﬁaitt{}i]rst sight, would appear to be of less value as cat-
telephas, o e so-called vegetable ivory, the fruit of the Phy-
o, ree of South America. Mr. Baldwin writes, howeve
that: 11:. has been used as feed for cattle. It is c]aimed’th th’
eat it w1th. great relish, and fatten upon it.” The analysi atht o
11.: to contam.68} per cent. of non-nitrogenous extract v};;l'sli R
sists largely if not entirely of carbhydrates, the preciée n;:urzo:)ll;
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ich is under investigation. The vegetable ivory resembles
ze cob in composition, except that it contains, water-free, 26
t. less fiber and 24 per cent. more carbhydrates, as well as
ewhat more albuminoids and fat.
The vegetable ivory is nearly equalled in its carbhydrates by
e stones, which closely resemble it in appearance, hardness
apparent worthlessness as cattle food. The date stones con-
in, however, 2 per cent. more albuminoids and 8% per cent. more
Date stones, the analysis of which we owe to Prof. Storer,*
ccording to the testimony of travelers, made use of, in Ara-
and Africa, after pounding and soaking in water, as food for
amels, cows and sheep. ’
" The vegetable ivory unquestionably cannot rank high as a cat-
food, either because of its abundance or on account of its nutri-
e quality; it may, nevertheless, be worth economizing, where
dust or fine turnings are to be had, but should evidently be
in conjunction with cotton seed meal, brewers’ grains or other
entrated foods that can supply the albuminoids and fat, in
hich it is relatively deficient.

KiLx-Driep BREWERS’® GRAINS.

© Brewers’ Grains, i. e., the residue of barley after it has been
" malted and used for making beer-wort, has long enjoyed a high
- repute as cattle food, especially for milk cows; and notwithstand-
_ing the fresh grains contain an average of 78 per cent. of water,
hey are much sought after by farmers living within a few miles
the breweries. During the warmer season, however, large
'~ quantities sour and spoil before they can be fed. The only plan
of saving them hitherto has been by putting them into pits after
he manner of ensilage. Recently it has been attempted to make
hem capable of imdefinite preservation and of easy handling by
- removal of most of the water which not only constitutes three-
~ fourths of their weight when fresh, but renders them so suscept-
~ ible to damage. The sample whose analysis is herewith given has
- been thus prepared. This sample was brought to the Station by
A, J. Ramsdell, Esq. of New Haven.

* Bulletin of the Bussey Institution, vol. I, pp. 373-T.
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Kiln-dried Brewers’ grains,
xorr.
b e DRSS Al 2.5%
i e L L O s 3.97
Albuminoids .____ . "7 AL 20.38
Crude Fbor L I0L IR I 11.79
Nitrogen-free extract_____ N 54.89
Fat G > TR S e 6.40
i " 100.00

The amount of water above found ig
can well be practically realized op g large scale,
air, the graing containing but, 2] per cen
gradually absorb severa] ber cent. of moi
cent. of water the drieq brewers’ grains will be,

monly used among us as food for animals,

of fat, a little more fiber and agh and some
most costly and valuable food element, vi

beans and flax seed are the only raised at the N orth
contain so much albuminoids, 1 exp

drying of brewers’ grains can| be og
Process will save g large

I understang it is claimed

agreement with the jdes put forward by the partis
. Some of whom assert that dried corn

regarded ag entirely questionable,
grains may be considered equally n
any sort, that correspond to them in

erience shall show th
rried on €conomically, the
amount of valuable cattle food from

Oats,
average,
13.7
2.7
12.0
9.0
56.6

6.0

100.00

perhaps smaller thap
On exposure to
t. of water will no doubt
sture.  With even 10 per
so far as chemiceal
» €qual or superior to any grain or seed com-

They correspond most;

- This notion is in
ans of ensilage,
-fodder is greatly inferior to 5

Without doubt dry brewers’
utritious with dry grains of
chemical composition,

Peas,
which
at the
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POISONS.

LoxpoN PURPLE.

to be
A ] been reported
0 : for Paris Green has sl
g substitute for t by P. M. Augur,
- This cheal; an insecticide. A sample se? a/r.g;m:c acid. The
;dﬁcacmusfa d to contain 47°3 per cent. (})1 e g L
was foun : hows the ars :
. : Prof. Collier s ; jently soluble in
A te analySIS by lime is sufficien 33 )
- comple . The arsenate of lim ffective
. ’ . t as an €
_united to }1me jcestive fluids of animals to de e
b d in the diges fore be regarde
. Purple may therefor o :
i on L rposes.

il r:llel:lt of Paris Green for destructive purp
 the equiv .

1018

E.
Tur West Avon Porson Cas

ng
() unday rn ng Ma:y 2nd, 1 ) g
n S mo 1 ) 880 el hb Inllk COWS bel()

Avon, first
‘Son, of West . )
g to Messrs. Edward Woodford &night, refused their custom-

3 at i
egan to show loss of appetite and In the Connecticut Farmer

nd rye. the
ry feed of Mgm;ni{ 0‘;;‘;;:‘ relates that on Tuesday he saw
f May 15, Mr. . K.

3 against the
. ks, heads pressing 5
B ing with arched bac ) . hey would occa
animals stanillli e watering trough, into which i: dZop PRy LA
fonally put their noses to sip & lttle and let £ all were dull
iona.}ly i h '()ne was blind and the e.y P Oh slight bowel
everish mout ’;'here was a profuse flow of urine ; the
: : ter.
x-ld g as mostly of a dysenteric charac ent of pain at each
scharge V;’he carlier symptoms were a g?ghe teoth. aterwards
R Afnm?g twisting their jaws, cranching o then rap,id whirling
il lr?t}on, blind running against the fenceS,t the ground, with
- convulsions, ; ircle, then falling to 5
Buo! ioht in a circle, The first deat
ﬁ’om.lfeft tgellifwings’ until death Superveneol(i iied Wodnobday
ommcllgWednesday afternoon, the secondf?ln nd sixth the same
,?curreh fourth Thursday morning_, e f{ th athe eighth Sunday
e e gd night, the seventh Friday night, f the illness. Dr.
ernoon a i earance O y
3 : m the first app ; : corrosion
- Morning, one week fr(s)howed extensive inflammation Eflld all other
ressy’s post mortew{)rane of the digestive tract, W 1&1e animals
i muCOES Iﬁzn; The appearances indm:?ted t};'aztomach- and
organs were hea . ic poison. Portions o J
d some energetic p ht to the Experi-
‘ ';igv:ﬁ?:s?l:e—the muscular coats—were broug

appearances
hy given of the symptoms and post mortem pp
 *The statement here

18 condensed from Mr. Day’s account.

7
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ment Station in order to be subjected to examination for Ppoisons,
Dr. R. H. Chittenden, Instructor in Physiological Chemistry anq
Toxicology in the Sheffield Soientiﬁc' School, made a full analysig
but failed to identify any poison.  In fact, so long a time haq
elapsed between taking poison and death and the tissues had been
so denuded of the mucous membrane, that there was little hope of
finding poison in them. Application was made, May 11, to Dr,
Cressy to obtain, if possible, some of the feed which had been
given to the cows, and shortly a small quantity of meal was
received from thé Messrs. Woodford. The meal bin became
empty on Monday, May 3, the day after the cows became sick,
and was that day replenished. The sample sent to the Station
was obtained by nearly emptying the bin of the new feed and
carefully gathering up what remained on the bottom and in the
corners. In this sample the poison was identified without diffi-
culty as Owzalic Acid. Tt is stated that all the animals which
were fed from that bin died as described. Horses, fed on the
same kind of feed, but from another box, were unaffected.

Paris Greex ox C RN-STALKS.

Under date of Sept. 17, Mr. D. C. Spencer of Old Saybrook
wrote the Station as follows: ¢ Last Spring - I applied Paris
Green, mixed with water, to my corn when it was about three to
five inches high, to stay the ravages of the army worm. I desire
to know whether you have analyzed any corn thus treated, or can
inform me if it will now be safe to feed the corn-stalks and
husks ? If not, will the Station analyze a sample for me ?”

Mr. Spencer was requested to forward to the Station a dozen
to fifteen stalks taken from different parts of the field. The
sample came in good order, well tied up in papers and secured
with sacking. The stalks were run through a straw cutter, and
all the dust, together with a good portion of the well-mixed cut-
tings, were examined by Dr. Jenkins for arsenic. No trace of
this poison could be found by the processes which serve to detect
sodooth of a grain of white arsenic. It thus appears that the
Paris Green applied to the young plants had been completely
removed by the rain. Tt has been well established by Dr.
McMurtrie that vegetation takes up into its interior no arsenic
from the soil with which Paris Green has been mingled in the

quantities which are used for destroying insects, a result which is
fully confirmed by this examination.
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 WHAT BECOMES OF THE RAIN-FALL?

Its EVAPORATION AND PERCOLATION.

Inquiry.

2 or S. W. Jounson: ,
-:?'raonsz Sir—At ai meeting of the Killingworth Farmers’. Club
1 ast 'Winter, the question was raised .whetbor there was not incon-
' gistency between the teachings of science in roga.rd to the acth}
' of water as a distributing agent for the fem.hzmg elements o
z;:;manure, and the practice of surface application of manures to
b in advance of plowing.

ﬁé}lqselo;)%i::l of water ilf bringing fertilizing el.enoents from the
highway upon fields favorably s;ituated' for'recelvmg them was
eferred to in illustration, and the question in substance was: If
water does take up and carry wherever it goes, t.he v.aluabl'e ele-
ments of manure, must there not be in many situations risk of
i.mu’y serious loss by ‘this practice? The one upon whom it
~ devolved to answer the question was probably not very well
'~ qualified for his task. What he said was io substance as f.'ollows:
P« There is no practicable method of handhng manure Whlch. does
not involve some waste. It decomposes rapldly under ordinary
nditions and its valuable elements are volatile or solublo or
both. Water which falls upon manure in the field W}H certainly
 take up some of its valuable elements and carry them in whatex.rer
- direction it goes until some stronger forco releases them. Gravity
~ will release those held simply in suspension before they get very
" far. Those held in solution the soil will seize upon and hold if
~ théy get within its reach. But where does the water go to?
Ordinarily it goes into the soil at or very near.the point Whero it
falls. The soil of a cultivated field has many times toe al.)sorp’olve
' bower that the roadbed of a highway has, and while in heavy
rains and upon steep hillsides a considerable amount may run oﬁ',
~ the percentage is less than would seem and is not ordinarily
: enough to occasion serious waste or .to overbalance toe ?’dvin-
- tages, economical and otherwise, of this method of appllcatlon..
A wide difference of opinion was developed as to :che proportion
of rain-fall which escaped from the surface of .slopmg fields, and
upon this point more than any other the question seemed to turn.
Upon this point no one present had anything but guesses to offer
and the guesses varied widely.
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Now my object in writing to you is to ask if any observations
have ever been made which give an answer to the question,
Where, and how, does the water that falls upon the surface of a
cultivated field, during the year, escape? What is its destination,
and by what road does it travel? I know of course that the
conditions of the question are uncertain and that no answer at
once simple and exact can bé given, but one that approximates
to accuracy would, I think, be interesting and valuable. Should
you agree with me in this opinion, I should be glad to have you
tell us what is known of the matter through the columns of the
Connecticut Farmer.

Very truly yours,

J. M. HusBARrp.
Middletown, Ct., May 17, 1880.

»
Answer.*
J. M. HussArD, Esq.:

My Dear Sir—It is evident that the water which falls upon
the soil of a cultivated field ‘partly passes through the soil, partly
remains in it, partly evaporates into the air and may partly flow
off the inclined surface to a lower level.

To what extent these several modes of disposal affect the rain-
fall evidently depends upon a variety of conditions. Among these
conditions are the quantity, frequency and rate of rain-fall, the
depth and texture of the mass of soil, the texture and state of
dryness of the surface of the soil, the presence or absence of
growing vegetation, the weather and climate, as they influence
evaporation.

The ordinary rain-gauge affords the means of ascertaining how
much rain falls on any field. The lysimeter, a rain-gauge filled
with soil, first constructed about 80 years ago in England by Dr.
Dalton, shows how much water percolates or passes through the
soil. The difference is what evaporates from or remains in the
soil. The amount of water that remains in the soil at any given
moment is ascertained by the loss of weight which a sample
undergoes on drying.

The first observations to which T am able to reter, giving com-
parisons of the rain-gauge and the lysimeter are those made by
Mr. Dickinson of Herts, England, of which an account by Josiah
Parkes is given in Vol. V. of the Journal of the Royal Agricultu-

* Reprinted from the Connecticut Farmer with additions.
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} i land. Mr. Dickinson made regular daily
k. Soc?;y;s Ofi;)rlz?gght years, from 1836 to 1843 inclusive. Iis
bgel‘V:a: was “an open-top cylinder 12 inches in diameter, supk
ysm'leall in the earth, level with its surface, having a false bottom
yerr:‘;iateyd with holes, like a cullender, which supported three feet
&:pth of soil within the cylinder, through wh'ich and through (‘;he
~ cullender the excess of the rain—or the portion not evaporate —i;f
@ ltered to the close bottom of the vessel 2 Whe're it was flrav;n ](;
d measured. This lysimeter “was filled with the soil o t, e
region, @ sandi, gravelly loam and had constantly grass growing

4 5.3
j*)1/"1?]:.(3 average total rain-fall was 265 inches per an.lium t;;ho:
his 113 inches or 42} per cent. filtered through the .801d 80 x z.e
74 per cent. of the rain-fall evaporated from or remaine in d

1. In so long a period, we may assume Wlthout.serxous erroh
hat the soil at the close of the observations contained as muc
ater as it did at the beginning, and t};erefore that 574 per cent.
~of in-fall evaporated from the surface. .
WM];E:? 13'11: f'zlin-fa,llpand the evaporation were naturally different

m one year to another. The annual rain-fall ranged from 211
" to 32 inches, or 2,137 to 3,139 long tons per acre, the annua
i;ﬁvapora,tion was from 43 to 67 per cent. of the rain-fall. b
s During the six colder months, from October to March inclusive,
the average rain-fall was nearly 14 inches.; the 'evaporatl(.)n :]vas
but 358; inches, or 25 per cent., the filtration being 10% 1nches,

T cent. J

rlgi%'irr:;rtse six warmer months, froTn April to Se.zptember inclu-

ve, the average rain-fall was 127 inches, of which the lev:jtpore;.-
~ tion was 1177;, equal to 924 per cent., and the perco a'zlon Tg
ch, or 74 per cent. During the warmer months of 1840 an
841 no percolation took place at all. In 1836 the summer E‘)elrl-
olation was 17 per cent. of the rather less than average ram-fall
The results of similar observations made by Daltczn (?: years),
Teaves (2 years), and Lawes & Gilbert §5 years): in England,
ave respeétively for the annual percola:tlon 25, 27 anfl 36 per
cent. of the rain-fall which was 26 to 28 inches. Experiments in
ﬁwitzerla.nd by Maurice (2 years), Risler (2 .years), and bﬁ
~ Gasparin (2 years) in France, gave the percolation at 39, 20 an
~ 80"per cent. of the rain-fall which was 26 and 28 inches, except in
isler’s case where it was 41 inches.
~In this country we have the observations of Dr. Sturtevant at
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South Framingham, near Boston, and of Professor Stockbridge
at Amherst. Dr. Sturtevant observed during two years an
apnual rainfall of 434 inches, and an average percolation of
18 per cent., through a gravelly loam 25 inches deep covered
with growing grass. The percolation in 1876 was 104 per cent.,
that in 1877 was 264 per cent. of the nearly identical rain-fall,
Professor Stockbridge’s observations extended from May to
November inclusive, of the year 1878, They were made on a
“very leachy ” soil 3 feet deep, the upper 10 inches of which was
a sandy loam with intermixed pebbles, underlaid for 14 inches by
gravelly loam, beneath which were 14 (?) inches of stones and
gravel. The surface was kept bare of all vegetation.

The rain-fall for the 7 months was 25.7 inches, the percolation
was 20 per cent. " During the same period the South Framingham
lysimeter received 27+8; inches of rain and its percolation was 147
per cent.

While the per cent. of percolation is greater in England than
in this country, the total amounts measured in inches, that pene-

trate the soil, are f9@(130\§iﬁérent in the various countries. The
English results of Dickinson were 11-3 inches, of Greaves 6%

)
inches, of Lawes 10 inches, the Swiss figures of Maurice were
104 inches, of Risler 123 inches, the French of Gasparin 58;
inches, the American of Sturtevant in 1876 5% inches, in 1877
11 #; inches, and those of Stockbridge for 7 months of 1877 5ot
inches. These figures enable us to say that the filtration of water
through the lysimeter amounts to from 5 to 10 inches annually
with a rain-fall of 26 to 44 inches. The heavier rain-falls are
evidently compensated by greater and more rapid evaporation.
Evaporation and rain-fall vary within much wider limits than
percolation, which is relatively constant.

The greatest amount of percolation usually occurs during the
cooler half of the year from October to March inclusive, During
the warmer six months the percolation is comparatively small.

Some better idea of the amount of water that falls, percolates
and evaporates, per acre, yearly, may perhaps be obtained with
help of the fact that 1 inch of rain on an acre of surface, equals
27,154 U. S. gallons or 862 barrels.

Dr. Wollny of the Munich experiment Station for the study of -
Soils, found that the same calcareous loamy goil exposed to the
same rain-fall permitted 38 per cent. of the water to filter through
when the surface was bare of vegetation, while but 20 per cent.
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olated when the soil carried grass 10;‘7;310ver, the experiment
' i ber 18 :

e L Apl;*liles1 40¥'Ot§;)1\:?hree S(,)ils, namely sand', peat and
" aI}Otber e ed side by side in three conditions, viz: 1, bare
i c'Omp;rin rass, and 8 covered with a layer of: horse
! vegem'ﬂl_on,h s deeg 'i‘he percolation through these soils was

il 21}'“19 ei centp.of the'rain-fall: Bare sand 64, bare peat 44,
R 1;1.1) rassed' sand ‘14, peat 9, clay 1; mulczhed, sand 45,
| ini ,4% Thi’s experiment lasted from April 23 to Octo-
g 013:15; }[t shows 1st how superior clay ar.ld peat are to
dsl’ 1zch.anical absorbents of water, 2d that v1gorous-veg:;tli-3
e m1 diminishes the percolation, because the plants e
b grea’ﬁg le large quantities of water, 3d that a heavy mulc
a:sdt}‘ij ;ercolation less than it is in naked sand or peat but
o pe;‘;(())ll?:m;nl;dcelzyéimilar series of observations with
I:; lsz;t ]a);‘d clay, Iy)ot.h naked and covered with horse manure
Lig)

4 . . 1 .
I;lle del)‘ h Of 10 l]lch. ' U nder th‘s llght 7nulck trlle pel(:() ation
p ation was 1 S8 than fl‘om

[, 1€, bhe evapor el

hat greate : -
So(:ﬁewA cogating of gravel had the same effect in lessening
soil.

aporation and increasing percolitiozl a: Oti111: vﬁ?}l,cl; .
J e observations refer to f ,

An‘ tfl'l :h:rl;ovviz those of Lawes & Gilbert and of Stockl.)rldgte(;
; ;n ; ’:.)o soi]s,in t,heir agricultural state of compactnesi, i :dis-
\"1?: not in any way loosened up below the plow-d.epth, t 611:1 i
lI'bed soil having been surrounded by the ly.su];le‘;]er.l e
other cases, mostly, the soil was dug away to sin the Oy;ible i
- and then filled into the cavity thus madei It bemtg ;:Sxpﬂ;; e
, i il to i iginal compactn

a disturbed sab-soil to 1ts original { i

ti(())ll'les made under conditions thus dlﬁ'ermg are not strictly com
‘parable, although they cannot differ very widely.

~Again, the very fact that a stratum of soil is undermined for
b

collecting the water that percolates through it, decidedly affects

imini lation
ercolation and evaporation,——usually .dlmlmshes t:'e u};:rcoo ? o
and increases evaporation, by breaking the continuity

i r from the
porous earth which when continuous sucks down wate

' is 1 ks up water from the sub-
surface when this is the wetter, and sucks up i

. G i
~ soil when that is the wetter, thus limiting the'mov:$:;11 s
water of the soil within a narrower range than it na y

have. ] ‘
As regards the flow of water from sloping fields there are no

[P
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measurements extant to my knowledge, and it is evident that
the amount of flow must vary indefinitely with the degree of
slope and other circumstances, The surface of soil that has long
been exposed to drought is difficult to wet, in fact, at first repels
moisture, and a “cloud-burst” or'sudden heavy rain may flow off
in large proportion from a surface of very slight inclination,
when the latter has become ‘dust-dry. On the other hand, the
water of a slow-beginning but long-continued and more abundant
rain may all penetrate the well-moistened surface of a considera-
ble slope.

A gravelly or coarse-sandy surface is always ready to take up
the heaviest rainfall. A fine loam, if moist, will swallow rain
rapidly, but dry dusty loam imbibes it slowly. Moist peat
(swamp muck) or vegetable mold can hardly be overcharged
by any rain, but snuff-dry peat, like a dry and shrunken sponge,

“ requires considerable time to recover moisture.

These various results and considerations answer your question

as satisfactorily as the facts within my reach permit.

Yours }r(lﬂ S. W. Jonnson.

SEED TESTS.

The Station has not been called upon by consumers to examine
any seeds during 1880. That the Station might be of great ser-
vice to farmers in this way there can be no doubt. It is very
common to hear that a crop is lost or half lost because of the
poor quality of seed.

On the other hand, some of our dealers are appealing to the
Station for information as to the quality of the seeds they purchase,
and I give below a summary of results mostly obtained during 1880,
in making tests for the trade, with onion, lettuce, and cucumber
seeds. In case of onion seeds the tests are classed according to
the age of the seed, as well as its variety. Most of these seeds
were grown in Conmnecticut. A number came from Western
States, some from California. The samples of onion seed were
examined immediately after their arrival at the Station.

The results confirm in a very striking manner the opinion of
experienced seedsmen that seeds rapidly deteriorate in quality by
keeping. They also show that seeds of the same variety and age
may differ in quality by as much as 30 per cent.; this difference
depending upon the circumstances of growth, curing and keeping.
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making seed-tests, it is found that a portion of the se?ds
inates within a reasonable time, 10-14 days, a second pormf)n
mes soft and dead, and thereupon moulds or decays, whll.e
ird usually small proportion remains sound. If the experl-
be prolonged these sound seeds eit:her sproyt or decay.
Nobbe, who has had the most extensive experience in seed-
ninations advises to add to the per cent. of actually sprouted
ds of all perennial forage plants, grasses, clover, etc., one-third
of the seeds that remain sound, implying that, on the
-age, such a proportion of the ungerminated l?ut sound seeds
1d germinate under favorable conditions. This sum—tqtal he
gnates seed capable of germination. Most generally in case
nion seed, and other annuals, those seeds which do mnot
nate within 10-14 days do not germinate at all, but on
onging the trial gradually soften and decay.

In some few instances with onion seed two years old, the seeds
n sprouting for three weeks or more. Out of twenty instances
the trial of old onion seeds has been prolonged beyond
12 days there has been in but four cases additional germina-
to the extent of 3 per cent. In one of these cases the addi-
onal germination amounted to 12 per cent. Evidently the onion
s which sprout after 10-14 days are of no practical use, as
thinning and weeding processes interfere with their growth.
. our Reports, we shall give the per cent. of seed actually
outed, and in case of perennials, shall add to it one-third of
0se remaining sound, to obtain the per cent. of “seed capable of
vination” in the sense advised by Dr. Nobbe.

Resvrrs or SeEp TESsTS.

By Dr. E. H. JENKINS.

Seed
Seed Seed
Station No.| -sprouted re;gg%x:d i rotted

+ ° Variety.
) (per cent.) (per cent.) | (per cent.)

16 sprouted | 1,000 seeds
seed germin-| ~ weigh
ated in days.| (grammes.)

Cucumber Seed.

62| 375 0.0 62.5 4 25.95
63 6.0 0.0 94.0 8 27.99
64| 845 0.0 15.5 -+ 27.49

4 No. 62 represents the cucumber seed as it came in bulk. Part of the seed ap-
Peared good, another part had apparently begun to sprout before it was prepared

for market. No. 63 represents the damaged portion. No. 64 that which was
apparently undamaged.
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Seed Seed Seed
Variety.  Station No.| sproutea | remained rotted  acapionted
(per cent.) (pé’?‘éﬂgt.) (per cent.) :%ggp: l&?;’é‘:

Onion Seed less than 1 year old.

Wethersfield
Large Red, . .._.

Average, ._..___

Danvers Yellow, __ J

Average,___.____
Extra Farly Red,.___ 80
114

115
116
65

White Portugal,___

White Globe, ...._. 129

‘Averagelutl il
Yell'w GI'be Danvers, 1217
Early Red Globe,_.._ 84

Red Globe, -...__._. 128
131

Large Red, - ... 132
53

Averagh, _.__....
Yellow Dutch, ______ 111

Average of all varieties, .

85

less

4
7

less than 7

5
5
3
6
4
4
4
4
4
th

5
5
5
4
if
+

3

4
4
4
6
4
6
5
4
4
3
4
5

+
6
4
4
3
4
4
4

an 7

74.0 J 13.0 13.0
80.0 3.0 17.0
89.5° 1.0 9.5
88.0 6.0 6.0

v 82.9 5.8 11.3
86.8 3.6 9.7
98.0 1.6 0.5
90.8 5.0 4.2
92.2 5.5 2.3
80.3 7.6 12.2
85.2 . 85 6.3
91.8 1.6 0.7
88.5 1.0 0.5
91.3 4.0 4.1
92.2 4.0 3.8
87.3 9.0 3.
88.5 6.5 2.0
64.8 11.0 24.2
94.3 2.0 3.1
88.4 5.0 6.6
82.6 12.0 5.5
91.8 2.5 5.1
88.0 7.0 5.0
89.0 5.5 5.5
95.2 1.0 3.8
91.0 4.0 5.0
93.8 2.0 4.2
89.7 7.0 3.3
96.0 0.5 3.6
93.2 3.2 3.6
88.56 6.0 5.5
85.8 7.6 6.7
86.0 8.6 5.5
75.3 18.5 6.2
85.3 5.3 9.4
82.3 9.0 8.1
80.9 10.9 8.2
80.0 5.0 15.0
87.2 5.8 7.0

Onion Seed between 1 and 2 years old,

l :(7,0 60.5 31.6 " 8.0

Danvers Yellow, __ 2 5 418 42.2 16.4
t } 100 41.3 35.5 23.2

54 56.7 18.0 26.3

Average,.......__ 49.8 31.8 184
‘White Portugal,.__._ 130/ 64.5 2.6 8.0
‘White Globe, -...... 56| 85.2 7.0 7.8
90.5 5.0 4.6

Red Globe, - ——..... 112

5
6
6
v
6
7
4
4
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Seed
Seed remained Seed %8 routed_ 1,000 seeds
vartor.  Station No. sproutt | Saobid | (,EPUG) ik B dave, crrmiben
a Barly Red,-.-- 59 64.5 23.6 12.0 4 3.86
Blted, - ------- 52 72.3 18.5 9.2 4 3.713
verage of all varieties, .|  64.0 23.0 12.8 5.2 3.59
Owion Seed between 2 and 3 years old.
87 22.0 65.0 13.0 g s
ersfield 88| 27.5 64.0 8.6 ol
‘;glrgeﬁﬁRed, ..... 90 18.8 42.5 38.7 6 JEER
91| 66.2 30.5 3.3 6 Gl
96 17.0 56.5 26.5 6 o
Average, - _--.-- 30.3 517 12.0 6 Ll
! 1| 413 48.5 4.2 6 3.51
anvers Yellow, - { 106| 327 57.0 10.3 6 i
PAVErage, - -« o= ~~ 40.0 52.7 7.3 6 e
Average of all varieties,.! 33.0 | 52,0 ' 15.0 6
Onion Seed between 3 and 4 years.
hersfi'ld Large R., 51| = 28.0 ? ? i 3.83
103 L. 82.5 15.8 10 e
anvers Yellow, __ < 104 1.8 76.6 12.7 10 el
107 2.1 32.b 64.8 6 o
iAiverage, .. ... 2.1 53.5 34.4 9 S
a Barly Flat Red, 81 1.8 82.5 16.7 10 st
Lverage of all varieties,.| 7.2 68.3 24.5 8.5 b
Onion Seed between 4 and b years.
92 0.3 ¥95.5 4.2 10 e
i rield 93| 05 88.0 115 10
- Ded, - 94| 0.5 91.0 8.5 3 b
; 95 0.3 8.5 12.2 10 SpnY
Average, -« ---- .- 0.4 90.5 9.1 8 1
)anvers Yellow, -...108 0.3 93.0 6.7 10
82 2.0 78.0 20.0 10 S
i nt Red, { 83 0.8 84.0 15.2 3 A
ERVOTAZO, ~ o e o v 1.0 85.0 14.0 8 2
verage of all varieties,.| 0.7 88,1 11.2 S SR
B ~Onion Seed between b and 6 years.
~ Danvers Yellow, ....105] 00 | 920 | 80 | .
" Lettuce Seed.
y 119 96.0 0.0 4.0 3 1.31
120f 98.5 © 0.0 1.6 3 1.10
122| 96.0 2.0 2.0 3 1.00
123 97.3 2.0 0.7 3 1.43
124 983 1.5 0.2 3 1.36
Average, . _.__._. 91.2 1.1 1.1 3 1.24
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The Station’s Instructions for sampling seeds, are as follows -

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION
NEW 'HAVEN, CONN.

Instructions for Sampling Seeds.

The Agricultural value of seeds intended for Farm and Garden
use is learned by examining a small average sample. A weighed
amount of seed is taken, the pure seeds are culled out and weighed,

foreign matters and especially noxious seeds are identified, the
vitality of the pure seed is tested by careful sprouting trials and
a report is drawn up of the results.

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

The examination of grass-miztures can only be undertaken in
special cases. It requires a large outlay of time and labor which
is not often justified by the results,

In selecting a sample for examination the greatest care should
be used to hate it represent accurately the whole amount from
which it was taken.

1. Mix well together with the hand and arm the contents of the
package (bag or barrel) or packages of seed.

2. Take out five or six small handfuls or cupfuls* from various
parts of the package, mix these together and take a part of this
mixture for the sample.

3. Send of the smaller seeds—red top, white clover, timothy,
ete., two (2) ounces; of beets, turnips, red clover, ete., four (4)
ounces ; of wheat and cereals, and of peas and other legumes,
eight (8) ounces.

4. Samples may be sent by mail, or otherwise, prepaid, and
should be plainly labeled and addressed to

ConN. AGRICULTURAL EXPERIMENT StaTION,
New Haven, Conn.

*(A small cap may be closed with the palm of the hand, forced down to the
desired place, then filled and withdrawn).
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1s sent in for gratuitous examination must be described on

bjoined Form.

CONNECTICUT AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.

Form for Description of Sample.

T ‘ON No RECD AT STATION. 188

¢ch sample of Seed sent for gratuitous examination must be
npanied by one of these forms, with the blanks below filled
fully as practicable. .

he filled out Form, if sent with the sample, will serve as a
. but it must be returned in good order for filing in the
b

ion Records. - j

d with each sample a specimen of any printed: circular, or
ment that accompanies the seed or is used in its sale.

e or label of seed, - ____.___ S e zae 0 UL AL S A A0
e and address of Producer or Importer, ... .- s
me and address of Dealer from whose stock this sample is taken,
of taking this Sample, ... . ...
o price per pound or bushel, . ... ... i
own or reputed age of seed, - .- - oo
mber of packages from which sample is taken, ...
tity of stock which the sample represents, ... .........-.-
sample taken according to Station Instructions, or how ?

*he results of the examinations are entered in a suitable record
ok, and are also reported to the parties sending, on forms of

'h the following is an example.
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Report of Seed Test.

THE CONNECTICUT AGRICULTURAT EXPERIMENT STATION, N EwW
HAVEN, CONN., 188

Examination of .______ e R e S e seed

Station No. » Sender’s Mark. Rec’d. 188

RO D LR T L g R O A

Baimoerdy il sl 2l b sl senll ---per cent. by weight,

Impurities,

per cent. by weight.
Pure seed gprouted during
Pure seed decayed during _________ days.
Pure seed sound (unsprouted) after_ _ _ days.

Of sprouted seed, 4 germinated in_ _ _ days.
1000 seeds weighed
Per cent. value,

per cent. by number,
per cent. by number.
per cent. by number.,

The ‘“per cent. value” of a sample of seed is obtained by multiplying its per
cent. (by weight) of pure seed into the per cent. (by number) found, or able, to
germinate, and dividing by 100. Tt refers the number of seeds found, or able,
to germinate, from “ pure seed” bhack upon the sample itself, in terms of per cent.
In case of perennials only it takes account of % of the unsprouted sound seeds.
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COMMERCIAL FERTILIZERS.

Tn the second Report of this Station a volum.etric metlshod. for
letermination of phosphoric acid was described, whu.:h, in a
aber of trials, gave very satisfactory results. Further mve?tl-
; n showed, however, that this met!lod could n(zt 1.)6 relied
 pecause the changes of color which serve to lndlcatfa the
‘ p’{etion of the reaction are rende.re:d gradu'al and uincertfamhby
. presence of considerable quantities of either salts of p o's-
¢ or tartaric acid. s
attention was then turned to the direct .preclplt'fmtlon of
nesium-ammonium phosphate in citric solution fmd in pres-
of iron, alumina and lime. By an extensive series of trla%s
. Wells found that very good analyses could be gxade by this
{ 10d, and he had already learned how to apply it to all the
sses of fertilizers that the Station is called upon to analyze,
, together with Dr. Jenkins and Dr. Armsby, _had made
erous comparative trials by it and the molybdic method,
en we learned from the foreign journals that Dr. Petermann,
rector of the Experiment Station at Gembloux in Belgium,
d anticipated us.
e method is in our opinion quite accurate enough for the
nalysis of fertilizers, and is now regularly employed for that
purpose in the Station, since its use saves much time and labor.
e owe to Warington * the first employment of citric acid to
event precipitation of Fe and Al Spiller { first showed that
is also held in solution by ammonium citrate. - Brassier} first
plied this fact to phosphoric acid estimation, but held .that sul-
uric acid must be separated in order to get entirely satisfactory
Its.
Joulie| considered the sources of error in Brassier’s metl}od
claimed to have overcome them by use of a solution
magnesium citrate with citric acid. Evidently, however, his
was a failure.
ille§ had previously described a method based upon Bras-
ler’s, but from his own account it was not satisfactory.
* Jour. Chem. Soc. London, 1863, 304.

~ Jour. Chem. Soc. London, 1858, 112.
1 Ann. de Chim. et de Phys. [4], vii, 355.

| Chem. News, xxvii, 228.
§ Compt. Rend., 1xxv, 344.
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Petermann,* first brought the process
but gave no sufficient details of the mod
Brunnert has given a brief account
the method, which he considers to be s
purposes.

Grupe and Tollens} have also published some
studies of the process.  °

Mr. Wells’ experinients were concluded before the two last-
named papers were published, and before Peter
received at the Station.
work.

into a satisfactory form,
e of working,

of his experience with
atisfactory for technica]

preliminary

mann’s paper was
Here follows Mr. Wells’ account of hig

On Determination of Phosphoric Acid in Citric Solution,
By H. L. WeLLs, Pu.B.

This investigation covers the following points :—

L. In the precipitation of NHMgPO, as ordinarily practiced,
does NH,CI have a solvent action on the precipitate ?

2. To what extent does ammonium citrate in solution dissolve
NH,MgPO, ? '

3. When ammonium citrate is present, is magnesium citrate
thrown down with NH,MgPO, in such quantity as to make it
necessary to dissolve and reprecipitate. '

4. What effect has CaSO, in solutions in which NH,MgPO, is
precipitated in the presence of ammonium citrate ?

5. What effect has CaCl, in the same case ?

6. What effect have ferric salts ?

7. What effect have aluminum salts ?

8. After deciding on these points and shaping the method
accordingly, practical trials were made controlling the determina-
tions by the molybdic method.

In each experiment a measured quantity of a slightly acid
solution of Na HPO, was used whose content of P,0, was deter-
mined by precipitating with magnesia mixture and weighing the
magnesium pyrophosphate. To this solution was added the quan-
tities of magnesia mixture,§ ammonium citrate and other solu-
tions required and finally an amount of ammonia solution (sp. gr.
0.96) equal to one-third of the previous volume of the liquid. The
whole was stirred vigorously several times at intervals of half an

*Versuchs—Stationen, xxiv, 327,

t Ber. d. Deuts. Ch. Ges. XIII, 1269.
t Fres. Zeitschr., 1880, p. 142,

§ See note on p. 115.
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more or less, allowed to stand twelve hours, filtered on
;bos ignited and weighed in Gooch’s crucibles. |
3 ’ . .

Three different solutions of sodium phosphate were used in
se experiments, viz: il

0 c.c. of solution I, used in experiments 1-8, precipitated with magnesia mix-
§ t;lx:e gave the following amounts of magnesium pyrophosphate :
j @ .3151 grams.
b .3145 grams.

3148 grams.

iy

Average

c.c. of solution IT, used in experiments A-H and 9-85, precipitated in a
all volume of solution gave:

@ .2708 grams.

b .2714 grams.

Average \2711 grams.

c.c. of solution III, used in experiments 86-140 gave:
' a .3037 grams.

b .3041 grams.

¢ .3034 grams.

d .3041 grams.
Average .3038 grams.
c. of solution IIT, precipitated and filtered, the precipitate diss.olved in
hydrochloric acid and reprecipitated with the addition of a very little Mg.
‘mixture gave
y .3034 grams.
.3021 grams.
.3024 grams.
.3031 grams.
.3028 grams.

(ST -~ i~

Average

ese results show an average variation of .00035 grams from
ean of all the determinations, or .0007 between the highest
owest and an extreme variation of .0013 between the highest
lowest. The error of experiment amounts to from one-tenth
ur-tenths of one per cent. of the total amount of pyrophos-

In the ordinary mode of precipitating NH MgPO, does NH,
ve a solvent agtion on the ‘precipitate ?
e results obtained were as follows :

- Magnesia NH,Cl Total Weight of Y

Mixture, . (total.) volume. Mg.P,0;.
20 cm.? 1.4 grm. 160 cm®, .2761 grm. 101.7
20 2.8 160 .2702 99.6
20 3.9 185 .2709 99.9
20 5.3 185 2704 99.7
20 6.4 215 g anes 99.1
20 7.8 215 .2700 99.5
20 13.9 295 2701 99.6
20 13.9

430 2703 99.7
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A. contained no more ammonium chloride than was present ip
the magnesia mixture used. The precjpitate probably containeq
magnesium hydrate. Experience has shown that it is necessary
to have more ammonia salts present than the magnesia mixture
itself contains in order to secure accurate results.

In the other trials the largest error was .5 per cent. of the total
amount of phos. acid, showing that the amount of NH,Cl and the
volume of the solution may vary considerably without greatly
affecting the result.

2. To what extent does ammonium citrate in solution dissolve
NH,MgPO,?

In these experiments the precipitated NHMgPO, was dis-
solved on the filter in hydrochloric acid, a few drops of Mg.
mixture were added and the solution reprecipitated with NH,.
This was done to remove any magnesium citrate which might
have come down in the first precipitation.

Following are the results obtained—

No Magn. Cit.ric Vol. Mg.P,0, MggE.’EO-, Difference Per
E mix. acid. found. required. grams. cent.
46 15 cm3. 15 grm. 400 cm®. .2668 grm. .2711 grm. —.0035 grm. ~ 98.4
41 20 15 400 .2668 201 —.0035 . 98.4
48 40 15 400 .2670 21711 —.0033 98.5
49 80 15 400 .2680 2711 —.0023 98.9
50 100 15 400 .2685 2711 —.0018 99.0
98 20 0 250 .3034 .3028 +.0006 100.2
99 20 0 250 13027 .3028 —.0001 99.9
100 20 1 250 .3033 .3028 +.0005 100.2
101 20 2 250 .3033 .3028 +.0005 100.2
102 20 b 250 .3029 .3028 +.0001 100.0
103 20 10 250 3024 .3028 —.0004 99.8
104 20 16 250 .3013 .3028 —.0015 99.5
105 20 20 250 .2980 ©.3028 —.0048 98.4
106 20 23 250 2974 .3028 —.0054 98.2
107 20 23 250 .2981 .3028 —.00417 98.4
108 20 23 250% .3002 .3028 —.0024 99:1.
109 20 23 250% .3019 .3028 —.0009 99.7
110 20 23 500 .3000 .3028 —.0028 99.0
111 20 23 500 .2994 .3028 —.0034 98.5
112 20 23 500 .3013 .3028 —.0015 99.5

* Double the usual amount of ammonia.

Experiments 46-50 show that the presence of 15 grams of citric
acid may make the result come considerably too low, but that
this tendency is counteracted somewhat by a large amount of
magnesia mixture. Experiments 104 and 112 are exceptional.

Experiments 100-107, 110 and 111 show that amounts of citric
acid less than 15 grams in 250-500 c.c. of solution have only a
very slight solvent action, while larger quantities have consider-
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offect. 108 and 109 show that this solvent action is almost
y counteracted by using a larger amount of ammonia.

In the presence of ammonium citrate is magnesium citrate
- down with NH MgPO, in such quantity as to make it
sary to dissolve and reprecipitate ?

these experiments the precipitate was not dissolved, but was
hed directly. : ‘

2 the following table the results are arranged according to
“amount of citric acid employed. An asterisk signifies that
ble the usual quantity of ammonia was used.

szgg;. iﬁf&c Vol. Found. : Required. Difference. CI;fllflJ.
90 cm?.  1grm. 163 cm3. .2723 grm. .2711 grm. +.0012 grm. 100.5
2 1 140 .0262 L0271 —.0009 96.7
20 1 164 0273 02171 +.0002 100.8
20 2 166 2716 L2711 +.0004 100.2
20 2 166 2719 2111 +.0008 100.3
20 2 400 2712 2711 +.0001 100.0
20 2 200 L0276 0271 +.0005 101.8
20 3 400 . .2702 2711 —.0009 90
20 5 315 .2699 2711 —.0012 99.5
80 5 260 2762 2711 +.0051 101.8
80 55 400 2778 2711 +.0067 102.4
20 5 180 .2688 21 —.0023 99.1
20 5 400 . .2689 2711 —.0022. 99.1
10 5 276 0274 L0271 +.0003 100.9
20 5 400 L0271 0271 +.0000 100.0
80 5 400 0278 0271 +.0007 102.6
20 ¢ 350% .3045 .3028 +.0017 100.6
20 10 —? 3151 .3148 +.0003 100.1
20 10 200 2672 2711 —.0039 98.6
- 20 10 400 2677 2711 —.0037 98.8
80 10 400 2725 2711 +.0014 100.5
20 10 300% 2679 2711 —.0032 98.9
20 10 400 L0274 0271 +.0003 101.1
20 10 400 0270 L0271 —.0001 99.6
- 20 10 350% .3023 .3028 —.0005 99.8
20 15 B 3110 .3148 —.0038 98.7
20 15 565 2668 201 —.0053 98.0
20 15 420 .2664 2711 —.0047 98.2
80 15 400 .2718 2111 +.0007 100.2
20 15 220 2665 2111 —.0046 98.3
20 15 G20™=" 2617 Ll —.0034 98.8
20 15 330% 2672 2711 —.0039 98.6
20 15 400 .0268 0271 —.0003 98.9
20 15 400 L0267 0271 —.0004 98,5
80 15 400 .0280 L0271 +.0009 103.3
15 15 400 .2668 2111 —.0043 98.4
20 15 400 .2668 2111 —.0043 98.4
40 L 1D 400 2670 2711 —.0041 98.5
80 15 400 .2680 2711 —.0031 98.8
100 15 400 .2685 2711 —.0026 99.0
20 15 350% .3006 .3028 —.0022 99.2
20 23 350% .2985 .3028 —.0043 98.56
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The experiments in which 7 grams or less of citric acid were used
show that such an amount does not seriously affect the accuracy
of the result. The two errors already noticed, viz: the precipi-
tation of magmnesium citrate and the solution of NH MgPO, in
ammonium citrate very nearly offset each other. Throwing out
Nos. 35, 86, 37, 29, 30, 38, 39, and 44, the averages are with 1 gram
Ci 100.5 per cent. ; with 2 grams 100.3 per cent.; with 3 grams
99.7 per cent.; with 5 grams 99.2 per cent. ; with 7 grams (where
double the usual volume was employed) 100.6 per cent. Nosg,
29, 30 and 44 are not comparable on account of the very large
amount of magnesia mixture used. Nos. 35, 36, 37, 38 and 39
contained very small amounts of P,O. The absolute error is
small, in these cases, excepting- perhaps 35 (where little magnesia
mixture was used), quite within the unavoidable errors of experi-
ment, but the bercentage error is larger.

Nos. 29, 80 and 44 indicate that with 5 grams of citric acid
a very large excess of magnesia mixture (80 c.c.) introduces
gerious error. ;

20 c.c. of magnesia mixture is sufficient to precipitate .4 grams
P,O,, so that in all cases more than twice as much magnesia
mixture was used as was absolutely necessary.

Below are tabulated the results of experiments where 10 grams
of citric acid were used, arranged according to the volume of

solution.
No. Magn. mixture. Volume. Per cent.
19 20 cm?. 200 cm?, . 98.6
27 20 300% 98.9
114 , 20 350% 99.8
20 20 400 98.8
40 20 400 101.1¢
41 20 400 99-6¢
23 80 400 100.5
6 20 % 100.1

' Below are tabulated those experiments where 15 grams of Ci
were used, arranged according to the volume of solution.
No. Magn. mix. Volume.- Per cent. | No. Magn. mix. Volume. Per cent.

25 20 cm3. 220 cm® 98.3 50 100 cm? 400 cm® 99.0
28 20 330% 986 42 20 400 98.9¢4

1156 20 350% 99.2 43 20 400 98.5¢
46 15 400 98.4 45 80 400 103.2¢4
47 20 400 98.4 22 20 420 98.2
48 40 400 98.5 21 20 565 98.0
24 80 400 100.2 26 20 625 98.8
49 80 400 98.8

# Double the usual amouut of ammonia.
 In these experiments the small amount of Py0; used exaggerates the per
cent. error or difference ten times as compared with the others.
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e figures indicate that with 15 grams or more of citric acid
tion, the results will be more than 1 per cent. too low unless

, is some compensation. A very large excess of magnesia

re will tend to lessen this error.

Jution and a larger amount of ammonia also appear to tend
he same direction, but in respect to their influence the results
unsatisfactory.

t will be noticed that the absolute error is much smaller and

{iﬁ)él'centage error is no larger in those cases where the total
mt of P,0, is smaller.

\ comparison of these results with those under 2 indicates

t nothing is gained by dissolving and reprecipitating the

NH PO,

. What effect has CaSO, in solutions in which NH MgPO, is

f‘i}‘)itated in the presence of ammonium citrate ?

Thbe details of the experiments on this point are given below.

Y

| Mag. | Gitric | Cas0, Mg,P,0 | Mg,P,0, | Difference
o mix. | acid. +2H,0| YO | “found. | required. | (MgaPy0, ) i, i)
'5‘ em’, | grm. | grm. ‘| grm. grm. grm. e
20 2 .5 | 240 | .2803 2711 +:0092 | dil. | 103.4
20 3 b5 | 240 [ 2740 2711 +.0029 « 101.0
20 2 5| 400 | 2745 2111 +.0036 u 101.2
20 3 5| 400 | L2746 il +.0037 i 101.2
20 5 5| 400 | 2734 2111 +.0023 “ 100.8
20 2 5| 230 | .0296 02171 +.0025 « 109.2
20 3 .5 | 230 | .0286 L0271 +.0015 L 105.5
8| 20 5 5| 230 | .0276 L0271 +.0005 “ 101.8
9] 20 5 5| 400 | L0289 L0271 +.0011 u 103.9
20 5 5| 400 | L2728 2711 +.0017 « 100.6
20 T 5| 400 | .228 2711 +.0017 L 100.6
20 | 10 5| 400 [ L2718 2111 +.0007 w“ 100.3
20 | 15 5| 400 | 2709 0y —.0002 “ 99.9
20 5 .5 | 400 | .0278 0271« | +.0007 « 102.6
65| 20 7 .5 | 400 | .0275 L0271 +.0004 “ 101.4
66| 20 | 10 5| 400 | .0269 L0271 —.0002 “ 99.3
67| 20 | 15 5| 400 | .0270 L0271 —.0001 u 99.6
2] 20 5 5| 180 | .2136 2711 +.0025 w“ 100.9
73 20 |15 5| 235 | L2701 L2111 —.0010 L 99.6
171 20 7 .25 | 350~ .3060 3028 +.0032 |4 conc.| 101.0
18| 20 | 10 .25 | 350 | .3052 .3028 +.0024 « 100.8
191 20 | 15 .25 | 350 | .3040 .3028 +.0012 “ 100.4
20| 20 | 23 .25 | 350 | .3020 .3028 —.0008 u 99.1
21| 20 n 1 350 | .3093 .3028 +.0065 “ 102.1
221 20 | 10 1 350 | .3085 .3028 +.0057 “ 101.2
23| 20 | 15 1 350 | .3053 .3028 +.0025 “ 100.8
24| 20 | 23 1 350 | .3041 .3028 +.0013 “ 100.4

~ The results in general are high: in all cases where less than 5
srams of citric acid was used with .5 gram CaSO,+2H,0 they are

L per cent. or more too high. Where 5 or more grams of Ci were

i)

G
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employed they were in all cases satisfactorj except in 117, 121
and 122, where double the usual quantity of ammonia was em.
ployed. ¢

5. What effect has calcium chloride on the precipitation of
NH,MgPO, in the presence of Ci?

The details of the experiments made are given in the following
table. wa i .

The same results essentially were obtained as with CaS0,4+2H,0,
that is: the presence of calcium chloride tends to make the
results too high. With more than 10 grams of Ci the error was
less than 1 per cent. when quantities of calc. chloride were present
equivalent to from .25-1.0 grams of cale. sulphate.

Mag. Citrie MgoP207 | MgePo04 | 1
No. mixg. CaCl,, acid. V°§' found. reguired. Pifleretice.’| Am: ‘| Per

cm®, | 8T grm. cm®, grm. grm. grm. monia.| cent.
1256| 20 16% 7 350 .3078 .3028 +.0050 | conc.| 101.6
126 | 20 Lo () 350 .3062 .3028 +.0034 & 101.1
127 20 6% 15 350 3054 .3028 +.0026 i 100.8
1281 20 Jn¥ oY 350 .3028 .3028 .0000 “ 100.0
129 | 20 .6 () 360 .3106 .3028 +.0078 o 102.6
130 20 .61 10 350 .3078 .3028 +.0050 5 101.6
131 20 .64 15 3560 .3058 .3028 +.0030 K 100.7
132 20 .64 23 350 .3032 .3028 +.0004 5 100.1
1331 20 J5% i 350 L0306 .0303 +.0003 “ 100.9
134 20 J16%1 110 350 .0305 .0303 +.0002 e 100.6
135 | 20 JAB% 16 350 .0308 .0303 +.0005 46 101.6
136| 20 5% 23 350 .0296 .0303 —.0007 ¢ 97.6
137 20 .6t i 350 .0317 .0303 +.0014 i 104.2
138 20 .64 10 350 0313 1 .0303 +.0010 y 103.2
139 20 .64 15 350 .0305 .0303 +.0002 & 100.6
1401 20 .64 23 350 .0294 .0303 —.0009 o 97.0

* Equivalent to .25 gr. CaS0,+2H,0.
1 Equivalent to 1 gr. CaSO, + 2H,0.
With large or small amounts of phosphoric acid the results are
equally satisfactory.
6. What effect on the precipitation have sesqui-salts of iron ?
Following ave the details of the experiments—

Mg. s Mg,P,0; Mg,P,0, 5 Per
No. ming Ci. Fe,0,. Vol. found. reguired, Dift. _ cent.
10 20cm®. 5 gm. .5gm. ?emd 2756 gm. 2711 gm. +.0045 gm. 101.6
12 20 8 b ? 2705 22711 —.0006 99.8
68 20 5 5 228 .0284 L0271 +.0013 104.8
69 20 i b 400 .0283 0271 +.0012 104.4
70 20 10 .5 400 .0280 0271 +.0009 103.3
T 20 15 b 400 .0270 0271 —.0001 99.6
N4 20 5 .5 400 .2705 11 —.0006 99.7
"5 20 1 5 400 .2732 an11 +.0021 100.7
76 20 10 b 400 2710 2711 —.0001 99.9
X 20 15 b —.0022 99.1

400 .2689 2711
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ow color; the solutions were red and the precipitates
1iron. In three cases where a small amount of phos-
acid was present, the results came much too high, and the
o error was rather too large to be considered due to the
of experiment. The error decreased as the amount of
eid increased, and in 71 with 15 grams of Ci the result
isfactory. '
. a larger quantity of P,O, the results came within 1 per
the actual amount, with the exception of 10, where 5

Ci were used.
What effect on the precipitation has the presence of salts of
sinum ?  Following are the results—

Mg.P,0; Mg.P,0,
found.  required.

8. TL ALO, Vol clggfo

2 Diff.
mix.

20 cm®. 5 gm. .5gm. ?cemd 2602 gm. .2711 gm. —.0109 gm. 96.0
20 8 5 ? .2681 2711 —.0030 98.9
g 20 11 b ? .2680 2711 —.0031 98.8
20 5 b5 400 .2699 2711 —.0012 99.5

20 7 .5 400 .2702 2711 —.0009 99.7

20 10 .5 400 .2700 2711 —.0011 99.6

20 15 5 400 2674 211 —.0037 98.6

20 (] b 400 0275 0271 +.0006 101.4

20 10 b 400 .0262 0271 —.0009 96.7

20 15 b 400 .0258 0271 —.0013 95.2

- In general the presence of aluminum salts depresses the results.
With .5 grms. AL,O,, 5-15 grms. Ci, 20 e. . magnesia mixture,
nd 400 c. c. total volume of solution, the error falls within 1 per
cent.,

Summary.

- The conditions which tend to introduce a plus error are these:
- _ 1. Excessive amount of magnesia mixture in the presence of
Ci. ;

2. Presence of caleium as sulphate or chloride.

3. Presence of ferric salts.

The circumstances which tend to make a minus error are :

1. Solvent action of ammonium citrate on MgNH PO,

2. Presence of aluminum salts in the solution.

The most serious error is likely to come from the solvent action
- of ammonium citrate, and it is to be avoided by increasing the
amount of magnesia mixture as the amount of citrate increases,
by moderate dilution, and when the amount of citrate is very
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large (23 grams as in the case of reverted PO — estimations) by
increasing the amount of ammonia employed.

The following quantities of reagents were used in the subjoineq
analyses of commercial fertilizers.

In case of superphosphates, the analysis by the citric method
has sometimes been made on a single portion of 2 grams, which
was first washed on a filter with water to extract soluble P,O
then digested with ammonium citrate, as directed by Fresenius,
Neubauer and Luck, and “reverted” P, O, thrown down from the
solution, and lastly the residue was boiled with HCI, and that
solution treated for “insoluble” P,O_. In other cases total P,O,
has been determined in a separate portion and reverted P O,
obtained by difference.

In case of commercial fertilizers, the presence of calcium salts
nearly or entirely compensates the solvent effect of the citrate.

. Bones and natural phosphates (20-30 per cent. P,0,).—Use
1 gram substance, 10-15 grams Ci, 30-40 c.c. Mg mixture,
350-400 c.c. solution, of which one-quarter is ammonia of specific
gravity 0.96.

IL Superphosphates. ~SoruvsLe PO, 1-2 grams substance,
5-10 grams Ci, 20-30 c.c. Mg mixture, 350 c.c. solution.

Reverrep PO, 1-2 grams substance, 11§ or 23 grams Ci, 40
c.c. Mg mixture, and more ammonia than usual.

InsoruBLE P,0,. ‘¢ grams substance, Ci, etc., same as soluble.

Comparisons between the Citric and Molybdic methods.
By MESSRS. WELLS, JENKINS AND ARMSBY.

The results in () are by difference, or in case of total, by addition.

Station , By By Gi Subst.
No. Molybdic method. Citric method. used. taken.
Sol. P,05, 7,63 T peoc 60 A0 ¢ b g, 1 gr.
345 Insol. P,0;, .92 94 1.00 .96 53 9
Total P,05. 9.566  9.57 9.61 9.60 8 b
Rev. P10s, 14.39 14.13 14.46 23 . 2
348 Insol. P20s5, 11.52 11.18 11.60 7
Total P40s, 25.91 25.80  25.95 ?
351 Sol. Py0s, 4.01 3.856 3.93 T .8
Insol. P»0j, 5.37 5.20 ? 1.6
Sol. P05, 4.6  4.89 475  4.62 5 8
3 Rev. Py0s, (.61) .bb .56 23 2
A6 Tnsol. P;0s, o T (:51)
Total Py0s, 5.91  5.67 5.5 5.18 5 1

Total P30s,

Sol. P40s,

Rev. P20s,
TInsol. P4Os,
TOt&l P2057

Total P‘;O 5y

Sol. P20s,
Rev. P‘}Oby

y Total P20s,
‘Total P20s,

Sql PgOb,
Rev. P20s,
Insol. PaOb,
Total Paob,

Sol. P,0s,
Rev. P,0;,
Insol. P50s,

Sol. Py05,
Rev. P;0s,
Tnsol. P,0s,

Sol. P,0s,
Rev. P,0s,
- Insol. P,0;,

" Sol. P40s,
~ Rev. PaOs,
i Insol P,0s,

~ Sol. P,0,,
~ Rev. P05,
R Insol, P,0s,

ol P10,
Rev. P,0;,
- Insol. P;0;,

~ Sol. P,0,,
Rev. P,0,,
Insol P,0s,

otal P,0;,

Y

Tnsol. P20s,

EXPERIMENT STATION.

By By
Molybdic method. Citric method.
21.12 21.13 20.99 20.95
5.51  b.47 5.42 5.43
(2.13) 2.02 198
439 430 (4.52)
11.91 12.02 11.96 11.94
7.23 987 .28
1.38  1.47 1.28 131
(3.0M) 218 2.14
95 79 (@11 LI3)*
5.38 5.38 (5.18)
17.60 17.56 17.567 17.59
1.26 1.20 1.01 .85
(17.60) 649  6.97t
540 575 @ (646 6.02)
14.40 14.40 (13.90)

* Rev. and Insol.=3.89 3.87.
t Rev. and Insol.=12.95 12.99.

3.18
10.40 ) 5.45
1.3

9.98

2.31
8.79 5.19
1.13

8.63

4176
12.38 5.04
2.12

11.92

4.08

11.86 6.12
1.24

11.44

4.06
13.33 2.02
7.30

~ '13.38

6.84
11 K1 1.75
2.44

11.03

6.056
13.96 1.656
6.26

13.96

1297 13.03 13.03 13.06

Ci

used.

10

5
23

10

5

5
23
10

12

23
10

10
23
10

10
23
10

10
23
10

10
23
10

10
23
10

10
23
10

10
23
10

15

113

Subst.
taken.

1

8
2

[N SOl SR (SO G U

B BO B [N S B DD B PO DO B

DO b BO
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Station
No.

383

386

388
390
393

421
440
422
443
442
434

430

424

437
433

421

423
439

435

417

416

426

425

418

o
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By
Molybdic.
Total P,05, 27.18  27.20

Sol. P,0s, .
Rev. P,0;,
Insol. P05,
Total P,0s,

Total P;0s,
Total P,0s,
Total P05,

14.21

25.21 25.02
1.79,. 1.797
7.16 .19

Total,
Total,
Total,
Total,
Total,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev,,
Total,

. Sol.,
Rev.,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev.,
Total,

Sol.,
Rev,,
Total,
Sol.,

Rev.,
Total,

By Ci
* Citrie. used
2742 21.31 15
233 240
7.26. 743
4.48 4.20
(14.05)
25.04 25.03 15
el v N
7.20 ' '1°20 "
Molyhbdie. Citric.
26.22 26.26—26.31
24,43 24.40—24.36
22.04 22.16—22.18
21.64 21.94—21.96
19.96 20.04—20.00
19.34 19.57—19.55
5.57-- 5.56
1.57T— 1.46
13:E% 13.18—13.15
6.03— 5.94
1.03— 1.16
11.28 11.25—11.30
6.92— 6.93 .
1.11— 1.17
10.77 10.81—10.%77
7.28 7.9%— 198
5.54— 5.63
0.45— 0.49
7.22 7.16— 17.18
5.11— 5.76
48— 55
6.88 6.718— 6.85
6.46 6.40— 6.42
5.16— 5.67
Bl— 44
6.33 6.31> 6.27
4.67— ___
49— .56
5.87 5.8T— 5.84
2.566— 2.56
2.01— 2,14
5.23 5.54— 5.71
3.39— 3.40
1.59— 1.53
6.06 5.94— 5.94
2.92— 2.81
1.69— 1.53
4.217 4.26— 4.28
1.51 1.35— 1.32

EXPERIMENT STATION. 115

iparisons are not a selection, but include.a all the
;fﬁfstt‘:t:ianz(:lms: to July, 1880. They were made xzaplldllz'oim:i
< on material that did not admit of entirely
i ling. The correspondence of soluble and. t(ztal 150
A‘i;l:: l:ﬁi{s:an:lri)rec%l'y determined by the two methods, is in nearly

very case satisfactory.
Reverted and insolub d
pected, because the extraction
thout its uncertainties.

I Magnesia Mizture.—The mixture used by Mr. Wells was made .aS folgows m olnlig
' a:]cr stallized MgCl,6H,0, 140 grams NH,CL 700 c.c. solution o7 amms e
':r 0);6 and water to make one liter. Instead of MgCl,6H,0, 27 gra

ntly calcined magnesia may be dissolved in the equivalent quanti;y of HCI,
" ‘ solﬁtion boiled with a little calcined magnesia in excess and filtered.

le P,0, do not agree so well, as might be
’ by ammonium citrate is not
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LAW CONCERNING SALE OF FERTILIZERS,

GENERAL STATUTES OFr CONNECTICUT.

REevision or 1875,
Title 16, Chapter 15. ‘_

Sec. 15. Every package of fifty pounds or more of commercia]
manure sold, or kept for sale, at. over one cent a pound, unlesg
prepared essentially from fish and sold as such, shall be markeq
with its weight and the name and place of business of the manu-
facturer, or seller, and with a true analysis of the chemical elements
and their several amounts contained therein.

Sec. 16. The Secretary of the State Board of Agriculture may
procure the analysis of any fertilizer offered for sale, and prose-

cute any persons who violate the provisions of the preceding
section.

Title 20, Chapter 12.

Sec. 5. Any manufacturer, or trader, who shall sell, or offer for
sale, any package containing fifty pounds or more of commercial
manure, not marked as required by law, or who shall affix thereto
a stamp, impress, or card, claiming that it contains five per cent.
more of any fertilizing ingredient than it does in fact, shall forfeit
ten dollars for each hundred pounds thereof so offered for sale.

“ AN ACT ESTABLISHING THE CONNECTICUT AGRI-
CULTURAL EXPERIMENT STATION.,

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

“Secrron 1. That for the purpose of promoting agriculture by
scientific investigation and experiments, an institution is hereby
established, to be called and known as The Connecticut Agri-
cultural Experiment Station.

“SEec. 2. The management of this institution shall be committed
to a Board of Control, to consist of eight members, one member
to be selected by the State Board of Agriculture, one member by
the State Agricultural Society, one member by the Governing
Board of the Sheffield Scientific School at New Haven, and one
member by the Board of Trustees of the Wesleyan University at
Middletown, and two members to be appointed by the Governor
of this State, with the advice and consent of the Senate. The

EXPERIMENT STATION. b i 4

( , the person appointed as hereinaftefr
'; (::reifiz(:ir tszt;h:hitgti?e:&i of thlt)e Station, shall also be ex officio
E Control.
i:rg);;s ;)f i&ioﬁﬁ :}fpointment of the members ;f th: ]?Z(;all)‘;
. Control as aforesaid, sa'u.l members shalleeeitd :;:t ;1 ge ;retary,
" the choice from among their number of a re?1 ar;d o
. d a Treasurer, who shall be electr_le(;l uarr:g{mth);, Y
L respeCtgiieogzsbzrn: oi'le:;i,daBoard shall constitute a quo-
-ansaction of business. |
‘clclstzsrezf ;(:z,l;(;tgot::jd shall meet annually.after the first mee’cm%l
ereof,'on the third Tuesday in January in eacl:1 ){)em;’h Zt Ps:(;i_
Slace in the city of Hartford as may be. designate : y i
nt of said Board, and at such other times and p aces(,lup o
21l of the President, as may be de{(;imed nfe‘eceézalg(;;g may
i i ceur in the officers of sal !
?‘ag;::eSE)WhSl:?dnllS?;rod of Control shall locate anfl have the gen-
1 ma;lag.ement of the institution hereby esta,bhs‘hed, andts:il(;
point a Director, who shall have 'the gfener.al man;ige;]mekrllau i
oversight of the experiments and mvest.}gaf,lon.s whie sd' L
‘ cessary to accomplish the objects (?f said institution, anS o
nploy competent and suitable chemists and ofzher pIersolix Sywan
‘sary to the carrying on of the work of the Station. :; sha s
hower to own such real and pe!'SODE.Ll es.tate as may be n]sc R g
r carrying on its work, and to receive title to the sa‘me ; 5; de]O .
devise, or bequest. It shall expend all moneys app}sl?rliiiutioi
the State in the prosecution of the work for which said ins pHon
established, and shall use for the same purpose the .mc?me <1l
I funds and endowments which it may hereafter 19(361?? Sed
ther sources, and may sue and’ be sued, Plead an(} bf 1m;1) E&; er,-
all courts, by the name of The Connecticut Agrleﬁ t\ira, iqlatpure
ment Station. It shall make an annual. report to t ef eg,lv]: 4
vhich shall not exceed two hund;e:}l;gmtefi tpﬁlges, of which
i aftd copies 8 e printed. :

(iegg:.lgﬁ.t h’;‘?it:;ﬁsof ﬁvepthousand .dollars annuall‘).r is h:r;t)z_
ppropriated to said Connecticut Agrlcultum.l Expenment i
fion, which shall be paid in equal quarterly mstallm.enltls (;) ;
easurer of said Board of Control, upon ’.nhe order of the omp.
oller, who is hereby directed to draw his order for the sa:mc:i :
d the Treasurer of said Board ot'. Control shall. be req(;nrei:t };
efore entering upon the duties of his office, to give bond W

kf




118 CONNECTICUT AGRICULTURAL EXPERIMENT STATION

surety to the Treasurer of the S
ten thousand dollars, for the
such Treasurer.,

“Skc. 7. Upon the death or res;
of the Board of Control, the a

tate of Connecticut in the sum of
faltbful discharge of his duties as

g‘na.,tion of any of the members
uthority or institution by which

such deceased member was originally appointed shall fill the INDEX.
vacancy so oceasioned, 54
) « lS)Ec, 8. Professor Samuel W, Johnson, of New Haven, is il
ere m % “ ¥ ’ : e o)
Boa,rdy ‘; CPowex‘]ed to appoint and call t.he first meeting of said B Fictablishing Connoctiout Experiment Station, - - 3 116
i B ver may be practicable after the appoint- Act relating to printing Report, - - - - - 118
ment of .the members thereof, and he shall notify all said members Agricultural value of Fertilizers, ) ) . € L 20
of the time and place of said meeting. Two of said members . . Ammonia, value and cost of, - 2 - - - - 117, 49
shall hold office for one year, two of them for two years, and two nalyses made during 1880, - - - - - 2 AT (2;;
of them for three years; and at said first mecting they shall i Fomace, analysis, i R | : aT A
determme.g by lot which of said members shall hold office for one Af;?;d .Bros B-one i’ - . s . It ¢ 3933
year, ‘which for two years, and which for three years. All  Azotin, - S 3 - : : s . i 35
members of said Board thereafter chosen or appointed, except T‘EBaker&Bro., Bone, - g . S g ‘L £ 39-33
such as are appointed or chosen to fill vacancies in said Board ~ Barrenness caused by excess of urine, etc., - . - - 69
shall continue in office for the term of three years from the ﬁrst,, renness caused by poison iron-salts, : - : = gi
day of July next succeeding such appointment. 7lBoood,MDmed, - o E - - - g ; in
il i . . Bone Manures, analyses, - - - - -
Sec. 9. This act shall take effect from its passage. oo, valustion; B Ay 3 ¥ 3 28, 31
FPprsaed Mol i 1500 » ‘Bowker’s Bone Meal for Cattle, - - - - - 32-33
~ Bowker's Kitchen Garden Fertilizer, - - - - 9 46-47
’ ﬁﬁ\mdley, Superphosphate, - - - - b - 24-25
: Brewer’s Grains, Kiln Dried, analysis and remarks, - - - 88
f] : t Ground Bone (dissolved), - - - - - 24-25
AN ACT RELATING TO THE PRINTING OF THE R P L ks 5
REPORT OF THE STATE BOARD OF AGRICULTURE or Pomace, Collins Co., H. J. Baker & Bro., e i e a 22
-AND OF THE CONNECTIC ’ 5 . B. 15 per cent., Superphosphate, - - - - - -
PERIM i AGRICULTURAL, EX- e’s, B. Frank, Superphosphate, - - : & < 24-25
AN, FTATION, ; e’s, Russell, Superphosphate, - - - - - 24-26
; / 2 Mapes), - - - - . - 2%
Be it enacted by the Senate and House of Representatives in ::plete- Manur?, ape-s., : : : ; ; : a8
General Assembly convened : ot - ] i § f : ; #3
Sec. 1. The Comptroller shall annually cause to be printed, at rn, choice of varieties of.. - St giceag : X : 23
the expense of the State, tive thousand copies each of the re ’Ol‘t tn, Comparative value of Corn Meal and Shelled Corn, B - 2
of the State Board of Aoricultur d of the C ] por Corn, Water Content of Market Corn, - - - - - 79
cultura,llE ; ; 5 ¢ and of the Connecticut Agri- - Cotton Seed Meal, C. H. Carrington, - 2 S 05 - - 36, 84
FERan Hiation, Cotton Seed Meal, Smith, Northam & Robinson, - - - 36, 84
Sec. 2. All acts and parts of acts inconsistent herewith are - Dried Blood, - 5 2 7 § it i 3 B
hereby repealed. Evaporation of Rain Fall, : . - - - - 91
Approved, March 19, 1879, Fertilizers, Cost of Active Ingredients of during 1880, - : 49
Fertilizers, Explanations of analyses and valuation, - - - 117
Fertilizers, Trade Values for 1879-80, - - - - - 19

- Fertilizers, Trade Values for 1881, - z 3 i R &
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. Page
Fish and Potash, - - - - - - - 2495 ,' Mapes Potato Manure, - - - - = % it
Fish Scrap Guano, - - - - - - - 35 Merwm & Co., Dried Blood, - - - 5 5 5
Flour, analyses, etc., - - - »~ - - - 85 Muck, - - - - - 2 7 2 -
Fodders and Feeding Stuffs, - - - - - - n4 Muck, analyses of, - - - = z 7 F]
Fodders and Feeding Stuffs, Explanatlons‘of analyses, etc., - - 5 Nitrate of Soda, Sisson & Butler, - 5 S s 5
Fodders and Feeding Stuffs, Nutritive Ratio of, - - - 6 Nitric Acid or Nitrates, value and cost of, - & 5 W
Fodders and Feeding Stuffs, Table of Average Composition, etc., of, - 78 . Nitrogen as Ammonia Salts and Nitrates, - = o =
Torm for Description of Fertilizers, - - - - & 16 Nitrogen, Organic, value and cost of, - v % 5 i
Forrester Cabbage Manure, - - - - - - 46-417 utritive Ratio of Fodders and Feeding Stuffs, - n =
Forrester Corn Manure, - - - - - - 46-47 alic Acid, symptoms of cattle poisoned by, - 5 i b
Forrester Fruit Tree Manure, - - - - - - 46-417 yris Green on Cornstalks, - ¢ = % r i
Forrester Grass Manure, - - - - - ’ 46-417 - - < 3 3 - ¥ i B
Forrester Lawn Dressing, - - - - e - 46-417 t, Experiments on the Effect of Alkalies in Developing the Fer-
Forrester Oat Manure, - - - - - & - 46-47 lizing Power of, - - - - - 4 a
Forrester Onion Manure, - - - s 5 & 46-47 ck Bros., Bone, ! f i - - s 2
Forrester Potato Manure, - - - - - - 46-417 Cooper’s Ground Bone, - “ % 7 g 7
Forrester Rye Manure, - - - - - - = 46-47 colation of Rain Fall, A A 3 : : -
Forrester Strawberry Manure, - - - - - - 46-417 sphoric Acid, determination of, i = - ¥ ¥
Forrester Tobacco Manure, - - - - - - 46-47 horic Acid, value and cost of, - = z + o
Forrester Turnip Manure, - - - - - - 46-47 sphoric Acid, Relative Fertilizing Value of Soluble and Reverted
Forrester Wheat Manure, - - - - - - 46-417 e Island Guano, - - 2 - 5 N i
Guano, Analyses, ste., - - - - - - - 22, 25 e ) - - = 4 5 5 3 i
Hay, Analyses of, - - - - - - - 83 ns, - - = O 2 i = i
Holyoke Mf’g Co., Bone Saw Dust, - - = - - 32-33° d Privy Guano, - > = 7 2 i -
Horn Shavings, - - - - - - - 36 h, value and cost of, - - 7 5 7 =
Instructions for Sampling Fertilizers, - - - - - 14 h Salts, Analyses, 2 b % i 3 &
Instructions for Sampling Seeds, - - - - - 100 h, Muriate, H. J. Baker & Bro., - g 3 g @
Ivory Saw dust, e - - - - - - 32-33 h, Muriate, Mapes Formula and Peruvian Guano Co., - -
Law Concerning Sale of Fertilizers, - - - - - 115 ash, Sulphate, H. J. Baker & Bro., - s ? = =
Leached Ashes. - - - - - - - 39 otash, Sulphate, Mapes Formula and Peruvian Guano Co., - e
Leather Chips, Value of, - - - - - - 65 >rivy Gruano, Pollard’s, 2 2 b 7 i 3
Lime, Influence on the Effect of Fertilizers, - - - - 60 nnipiac Fertilizer Co., Superphosphate, - 3 - £
Limestone, Magnesian, analysis, - - - - - 73 D "piac Fertilizer Co., Fish Guano, - = 2 = 3
London Purple, - - - - - - - - 89 nnipiac Fertilizer Co., Fish and Potash, - - = 4
Lysimeter, z . 3 . 5 2 . d 92 n Fall, What becomes of it ? - - : = =
Lister Bros., Bone, - - - - - - - 32-33 5 Waste, Onondaga Salt Association, - > ” 3
Lister Bros., Superphosphate, - - - - - Ve - 24-25 Tests, results of, ete., - 2 s & 2
Lombard & Matthewson, Superphosphate 2l - - 24-25 , Form for Description of 5 - = = &
Lombard and Matthewson, Bone, ; - - - - 32-33 Instructions for Samphng. - 5 g - -
Maize, - - - - - SR e - - 79 Edward, Bone, - - 0 - % 5 -
Manhattan Blood Guano, - - - - - 4 24-25 PR - 2 = - - c 3 i =
Manual of Cattle Feeding, Dr. Armsby, s - - - 4 S, analyses of, - - - 2 i i g
Matfield Corn Fertilizers, - - - - - - 46-47 Pacific Guano, - : = 2 i - g
Miles Co., Ammoniated Bone Superphosphate, - - 3 - 24-25 Fertilizers, “ . - “ > » =
Mapes’ Bone Meal, - - : 7 - - - 32-33 Fertilizers, analyses, etc., - : : = :
Mapes’ Complete Manure, - - - - = 2 24-25 ertilizers, Comparison according to brand and crop, - -
Mapes’ Corn Manure, - = 5 - - - - 4647 Fertilizers, Comparison of Guarantee and Composition,
Mapes’ Grass and Grain Manure, s - - - . 46-417 7 : i

‘ ;,Barnes, Dried Blood, - - =
{ 9

».

121

Page
46-47
34

52

54

38
117, 49
49

117, 49
6

89
90

52

58
32-33
32-33

91
. 103
18, 52

60
24-25

41

89

26

18, 52

39

38

38

38

38

26
24-25
35
24-25
91
49
96
101
100
32-33
61
70-71
24-25
45-49
46-41
50
48
34
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Stable Manure, - -
Station, Act Establishing,

Station, Present Resources of, Wants of,

Stockbridge Corn Manure,
Stockbridge Onion Manure,
Stockbridge Root Manure,

Stockbridge Tobacco Manure, -
Strong, Barnes, Hart & Co., Dried Blood,

Sulphate of Ammonia, -

Superphosphates, analyses, etc.,
Superphosphates, comparison of different samples of the same brand, -

Swamp Muck, - -

Terms for analyses of Fertilizers,
Trade Values for 1880 and 1881,

Valuation of Fertilizers,

Vegetable Ivory, Dust of, analyses, etc.,

West Avon Poison Case,
Wheat Flour, analyses, etc.,

.

EXPERIMENT STATION.

Page
43
116
10
46-47
46-417
46-47
46-47
34

317
22, 26
26

52

13

19, 21
18, 28
44, 86
89

85





