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ANNOUNCEMENT.

(CUT AGRICULTURAL EXPERIMENT SraTioN was established in
n Act of the General Assembly, approved March 21, 1877, * for

promoting Agriculture by scientific investigation and experiment.”
is prepared to analyze and te
sricultural materials and products,

nsects, moulds, blights, mildews,

s of Agricultural Science, for the use and ad

st fertilizers, cattle-food, geeds, milk,
to identify grasses, weeds, useful
ete., and to give information on
vantage of the citizens

)n makes analyses of Tortilizers, Seed-Tests, etc., etc., for the citizens

without charge, provided—
results are of use to the public and are free to publish.

samples are taken from stock now in the market, and in accordance

on instructions for sampling.
samples are fully described and retail prices given on the Station

s of the Station will take pains to obtain for analysis samples of
cial fertilizers sold in Connecticut; but the organized cooperation

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

lerg’ Clubs and like Associations can efficiently work with the Sta -

s purpose, by sending in duly authenticated samples early during each

rk proper to the Experiment Station that can be used for the public

] be done without charge. Work for the use of individuals will be

at moderate rates. The Station will undertake no work, the results

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

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

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

n of the State who applies for them. These results will be summed

ual Reports made to the Governor.
of the Board of Control to make the Station as widely useful as

admit. Every Connecticut citizen who is concerned in agricul-



ture, whether farmer, manufactuer, or dealer, has the right to g 1
Poly ¢

tion for any assistance that comss within its province to render
; Ty and g,
e

o Az AL
ill respond to all applications ufir a's.hes in its power.

[3F™ Instructions and Formsiir tting samples, and Terms for ¢,
) ; < eSting
izers, Seeds, ete., for private pais #nt on application. ting

-

[3F~ Parcels by Express-" to rusive attention, should be Prepaid, anq C O N T E N T S

munications should be directed, wny individual officer, but simp] h
’ SHUIDly foRe

AGRICUIITEAL EXPERIMENT STATION

NEW HAVEN, g R e
@“ Station Grounds, Laborimissand Office are on Suburban gt u : s
Whitney avenue and Prospect &, 1 miles North of City Hall, Su; ff of the Station ....__..ocoo oo =
may be reached by the Whitng e Horse Cars, which leave the cp ’ R L LR b iii
‘Ch’."pel and Church sts. three tims horly, viz: on the striking of the clog A e e R U DR T R P e v
at intervals of twenty minutes thomer. SRR S i 3
02" The Station has Telephor emmection and may be spoken from the TTEASUTer - . oo eenae oo 5
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ency, Morgan G. Bulkeley, Governor of Con-

ce with the law establishing the ConNEcTICUT AG-
ExpeRIMENT STATION, the Board of Control here-

st report was made a new mycological laboratory
ut in operation. A special study was made by Dr.
"": last winter and spring of the onion smut which
reat damage to the onion crop, particularly in the
f Connecticut. Field experiments with a view of
he ravages of this fungus disease were made by Dr.
ring last spring and summer. An account of these
‘and of the success which has attended them, as well
ther work of this department will be found in his
Director. During last season fungus diseases have
damage to our crops than is commonly the case,
the continuous wet weather during the summer
e constant calls made upon the Station’s mycologist
tion and help, especially by fruit growers, indicate
tablishment of this department by the Board of
8t year was a wise measure.

ling of fertilizers has been thoroughly done accord-
 plan followed for the last two years, and analyses have
f every brand sold in Connecticut.

eriments have been carried out in different parts of

ons of butter and molasses required by the Dairy
Oner have been made as usual and expert evidence fur-
required in court.
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Much work has also been done in other directions the e
of which it has not been possible to prepare for publicati:
this time, but they will be fully presented in the report Ofn
Director which is now bein:‘gf written.

The report of the Treasurer is herewith appended. It exhjp
the financial affdirs of the Station for the fiscal year end

June 30th and shows the amounts received from the say,

BREWER, in account with the Connecticut Agricultural
i Ezperiment Station.

sources, the amounts spent for various purposes, what parg

THE FISCAL YEAR ENDING JUNE 30TH, 1889.
each has been paid from the National appropriation and i

part from home receipts. , RECEIPTS.
All of which is respectfully submitted: Cc;l-n.p-t-r AR $8 oog.zg
' OO S rin i) !
WM. H. BREWER, Secretary iFeasurer ... . - i e 7,500.00

November 1st, 188
e es due from previous fiscal

R SR R R e 835.00

os due and collected this year. — 3,494.50

o 34.55
' $19,870.29

EXPENDITURES.

State Acc’t. U. 8. Acc't.
............... $5,130.00 $5,906.25 $11,036.25
3 boratory expenses.  1,045.03 73.60 1,118.63
199.68 199.68
191.62 191.62
384.66 384.66
263.16 263.16
139.50 139.50
147.50 147.50

ment, Buildings,

e “451.43 451.43
7 SN 100.00 100.00
B - 187.15 256.46 443.61
............ 112.53 112.58
R 76.47 76.47
... - 22240 222.40
. B B - - 204.35 204.35

. 561.75 561.75
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REPORT OF THE TREASUI‘{ER.

] State Acc’t. U, S !
New Mycological Laboratory  $2,818 73 oo

Changes in old buildings .- _ . 738.84 o iy
Insurance_... . ____ SNl 91-50 Tag
Traveling Expenses of the : -
i e PORT OF THE DIRECTOR.
Unclassified supdriés ________ 185.18 '

YL BN A 185
$12,370.29 $7,500.00 1 o0 e
g 1 and May last, the agents of the Station visited
villages in all parts of the State and drew about
resenting the one hundred and thirty-two different
ommercial fertilizers which have been legally sold in
ng the year. Of each of these the Station is re-
v to make and publish annually at least one analysis.
of home-mixed fertilizers, manures and waste pro-
 brought up the total number of this class of analyses to
analysis has been made in duplicate and as a rule the
e been executed by different chemists.

s of feeding stuffs other than grasses and hay have
hin the year.

ion with studies in the forage garden and a prelim-
nation of some of the salt marshes of the State,
s of grasses cut in different stages of growth have also

o MzeMorANDUM,

'he year’s acco i

Auditor}s’ of the St:tzt;’r:lli‘e ety i
fertilizers sold in the State
before June 30th, but not i
July 1st, are placed in thi
which may have been due
collected until after, will go

¢ Accounts, Analysis fees on ce

s .year’s receipts ; and analysis f
?hls year before June 30th byt p
nto the new account, |

WM. H. BREWER, Treasuren,

of maize kernel, cob, and stover, and 20 samples of
e been examined to supplement the field experiments
1 different parts of the State.

application of Mr. Tatem, the State Dairy Commis-
3 samples of vinegar, 45 of molasses, and 13 of sus-
T have been examined and evidence has been fur-
urt when required for the vrosecution of violators
s regarding butter and molasses.

e has been given-by Dr. Osborne to a study of the
matters contained in the kernels of maize and oats.
ble work has also been done by others of the Station
ing and improving analytical methods, a branch of
which is of special importance at the present time
th receives too little attention.

Work of the Station has been as follows :

te experiment on the influence of distance of planting
y and quality of the maize crop.
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This has been continued from last year on the fary :
to tl‘le estate of the late J. J. Webb, of Hamden nTbeloIl
obtained in 1888 constitute Part I. of this Report © The g

2: On the relative agricultural value of sul)el:plloq }
various raw phosphates. Experiments conducted b :I\)\;ate '
tholomew, Putnam; W, H’ Yeomans, Columbia; ¢ )A ; Ly
brook; M. H. Dean, Lime Rock, and Lawrence D’oylé I—i Slnf N

3. On thfa effect of size and method of cutting s’eedarwlIl
on the quality and quantity of the crops, and, if carrieq g
term of years, on the qualities of. the variety. Experim i
ducted on the estate of J.J. Webb and by Dennis Fellts :
George F: Platt, of Milford, and C. A. Sill, of Saybrookenn !

4. Stud}es of the grasses of the salt marshes of Conne. ticut
5. Studies of our native and introduced meadow .
forage garden at the Station.
' The laboratory and field work of the mycologist of the S
tion, D1 Thaxter, are fully described in his report, pp 12’? 3
l?uru]g 18'89 the Station has issued five printed B1,111e>t.i11s a_l ."
g;.t;ng 68 printed pages. These bulletins are now distribut§
Eré;s(;r;;()f 7500 and the demand for them is constan

oT OF THE RATE OR DISTANCE OF
TING ON THE QUANTITY AND
QUALITY OF THE MAIZE

' CROP.

grasses in ¢

i'n or Maize is our staple crop. More bushels of

are raised in this State yearly than of all the other

her and nearly five-eighths of the acreage devoted

‘planted to this grain.

s more than any other cereal under changed circum-

mate and culture and it is preserved and used for

a greater variety of ways ; sometimes the whole

for soiling, or for ensilage, or is fed unhusked in its

ndition, and at other times the largest possible yield

le ears is aimed at, making little account of the stover.

ited to all these uses chiefly in three ways, viz: by
_proper varieties, by cutting the crop at different
‘growth and lastly by the rate of planting.

S experimenters in this country as well as abroad have
effects of rate or distance of planting on the total
¢ and on the yield of sound ears and shelled corn.
study has however been made in the United States
of rate of planting both on the total yield and at the
on the chemical composition and so on the food-value
ole crop. The importance of the subject led this
indertake such a study with the assistance of Mr. J. J.
mden, and the results thus far obtained are given in
pages.

sheets were ready to be submitted to Mr. Webb for
I correction when he was seized by a fatal illness.
emoves a firm supporter and ardent friend of this
h he helped to establish and to manage during the

t]y I

DT%le Station correspondence has also considerably increase
uring the last 12 months more than 1900 letters and manuscrn
reports have been sent from the Station. 7

Late in October, by our invitation, the State Board of Aoricd
gricu

ture held a field-meetin i
g at the Station attended b §
100 farmers and their families. : ot

A particular account of the result i i
. s of the Station work during
the year will be found in the following pages. 1

NOTE.—The investigation which is described on the following
pages, 9 to 48, was made in 1888, but the results could not b8
prepared for publication in season for the Station Report 0%
that year. They were accordingly printed-in March, 1889, 8
Part I of the Annual Report for 1889, A continuatio,n of this
experiment in 1889 is described on pages 219-231 of this Report
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fi : :
st years of its existence, a farmer of rare i
ol 185 pounds sulphate of ammonia.

Igenc !

rise and busi ili
p d usiness ability, and a thoroughly ho ’ ; .
e i nest, ho 140 ¢  dried blood.

The details of tl b ! 185 ¢ muriate of potash.

) i igati
. The deal e CRthod it investigation are firet 780 “  dissolved bone black.
statements <of results, and last] s .
y a g‘eneral : g 1290 n

sion of some of the results and their bearing on far 3
ag(;h: ob}gect has not been to establish any specizilni Prac
gf ; 0 the rate of planting Indian Corn. The best 3 s
0 p.antmg. depends on a variety of conditions whj bl
Ezszlzelﬁ al(llke in any twq seasons or on any two fa);rfql; -3
diyb ;e -rule regarding it is impossible. No Oneandv
landy ]Zut give tl}e la}‘gest possible crop for that given -
. k . a certain distance of planting may on ¢, S
;{[ ;ﬁug ha term of years be expected to give the be:t b
i e{{ w;rio growfcorn in this State have doubtless been 1‘
o perience of years to adopt such a distance of plang \
e most intelligent agricultural practice is iy il
Wl generally the g
4 (f:(;; gyel:}?;e:alt(leaofof lt]:xet.conditions of growth which a
) planting and of the gen ‘

gvfi Hpilar;tmg on the quality as well as the quintiet?lofe ftf}jzthq
elp to make our agricultural practice more intelliovent “

. 2 [

. feld was then thoroughly harrowed. In the next
. was accurately divided into six plots, each 64
foet wide], with four foot spaces between them.
arrangement is shown in the following diagram,
measurements were all carefully made and after-
by another person to insure accuracy. Each plot
52 square feet or very nearly one-tenth of an
ready reference the plots were lettered as in the dia-
wards the field was marked and drills opened four

aning north and south.

Praxting AND CULTIVATION.

nting was done on the 23rd and 24th of May except
 which were planted May 29th. This delay was un-
ut unavoidable.
lanted on the first series of plots, from A toF was a
ariety of maize known as White Edge Dent. Mr.
aised it for years with perfect satisfaction, but this
obably about as far north in New England as will
ing without injury by frost. On the second series
rom G to L was planted a small flint variety of maize
e Island White Cap. The seed was given to us by
omew of Putnam, who has raised it for many years,
ed it by selection. This variety is hardy any where
The same variety was planted on plot R, the inten-
to use it also on plots P and Q but unfortunately our
d failed and plots M to Q were therefore planted
hite Edge Dent mentioned above. The planting was
by hand and by the working force of the Station.
Sign was to grow one stalk to every four feet in the row
b apart] on the most southerly plots, A, G and M; one
ry two feet, on the next plots, B, H and N; one
t on plots C, T and O; two stalks to a foot on D,
r stalks to a foot on the next plots and eight stalks
plots F, L and R.

DETAILS OF THE EXPERIMENT.

Tae Fierp.

angha; Zvﬁ:bb’ very kindly set aside for the experiment an ;
ks ajl . (;1; aIsev.el 1;1e§adow land which had been in grass forl

L S 1In fair condition as regards fertility. He
::10;‘5 generously put at our disposal hjsgmen, teams };nd tools

ui; ftlmes as .they were needed throughout the season

ter pl(.)wmg and harrowing, the piece was laid . t in thi
E:jlrallel strips, each about 408 feet long and 68 fe((a)tuwide"
né)gnn::::(}: :3('1 south. A four-foot space separated these st
vt S(])%::gn:) strips an fi,mmoniated superphosphateé ¥
i pery il Oroadcast with a machine at the rate of 1t
g .r : nfthe third strip, the same superphosp™
Yo it ate of 2,000 pounds per acre. This superP™
ned 4 per cent. of nitrogen, 7 per cent. of pOi&aSh iy

9.8 per cent. of ph i . .
it phosphoric acid. It was prepared by ;c‘

n
n
o

[t
o
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. I—DiscrAM oF THE FIELD.

3 square foot toa
plant.

8 stalks to a footin
the row.

4352 plants.
1 square foot toa
plant.
4 stalks to a footin
the row.

D

2176 plants.
2 square feet toa
plant. ,

9 stalks to a footin
the row.

(0]
1088 plants.

1
|

North. #=”
F L
8704 plants. 8 stalks to a foot.

13

EXPERIMENT STATION.

R E
T f' fine was used in each drill and the kernels dropped

: 1gy in place. An extra quantity was planted to in-
stand and to be thinned out where necessary. In
ots, particularly on plot H, moles destroyed _the
se were replanted on June 11th. When the malze-

out 6 inches high the Station force thinned them

K

4 stalks to a foot.

J
2 stalks to a foot.

4 square feet toa
plant.

1 stalk to a foot
in the row.

B

544 plants.
8 square feet to a
plant.

1 stalk every 2 feet

1
1 stalk to a foot.

e not to disturb the roots of those which were left

the measuring line as before to control the accuracy of

4 stalks to a -‘
seen that in this field we can study the offects of the
ing on two varieties of maize; one & large an«? t.he
variety, we can also with each of these va,r.le‘mes
offect of rate of planting both on well fertilized
heavily fertilized land.

5 b had the crop thoroughly cultivated, following his

2 stalks t X :
: o ractice.

CUTTING AND STACKING THE Cropr.

th of September the corn Was cat and stacke.d in the
od below on all the plots except M to R Whlf}h were
TSN i, onth. The appearance of the crops at that tune was

Q) { ‘ :
BRI to = ne stalk every four feet, very little lodged, husks all
ne stalk every two feet, very little lodged, husks yel-
green on the horth end of the plot.

ne stalk every foot. Lodged more than H. Stalks

H

=

1 stalk every 2 feet.

16 square feet toa
plant.

1 stalk every 4 feet‘
in the row.

et

smaller, ears almost as ripe as on H.
o stalks to a foot. Lodged 2 good de
previous-named plots, ears smaller and a little greener.
four stalks to a foot. Stalks smaller than on J and
sed, edrs poor and small.
L, eight stalks to a foot: Not so much lodged, perhaps
nearer a grove which protects it from north to northeast
‘Greener than K, ears gmaller. !

, observations apply to the corresponding plots 10 the

al more than
N
1 stalk every 2 f€@

in the row.
A G
272 plants. 1 stalk every 4 feet.

M

! W8,
1 stalk every 4 £

ent that the stalks on the edges of each plot must be
8 affected by the crop growing on the adjacent plots.
6 the stalks on the south end of plot B are s?mewhat
hose of plot A which stand only half as thick. On

Plots A to F and M to Q were planted with White E ize.
oo ElR RV <P IGMD TR ey rl\)]nhtnd with R T Wh?f%e(%i)r.lt;ngillet b

South.
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inner plot, which now stands by itself with-

xing with outside corn, is cut by the men
ore stacks of the usual size which stand
r plot. The laboratory sam-
£ the northern stack on each

: P on the
e for mi
three Or m
“oh the center of the inne
js put in the center 0

the east !
like distaf)::sz :1); Sth%ded b)f those of plot H which are -
R Al lﬂr , but which are not nearly as tall ax é)la“te ‘1
side the plot is he more .closely planted plot C bun] leafy =
these inequalitinot s}b ;alI shaded. To coumteyac’t e fa(?h the
only one half E;Sfo hfht thé crop was harvested andl S Posg
corresponding in ‘gac plot, and this half was the C\x cighag
inner plots t.hél.ef's ‘3};]e to that of the whole plot. Eaeell)tral ,
ity Ofm Ie ad‘ an area of one-twentieth of an L of g
surface for each Pll;nat“;i e“; Se?cll; inner plot and the avea Z;re. :
3 ollo Yo
evenly distributed over this arezivglsl' th’il;h(fxlliigrfe(r)licourse El‘é

HARVESTING AND W BIGHING.

husking

cutting to the time of
p having

.‘*e,r from the time of
le for curing the cro

ite unfavorab
iny most of the time.

30th and 31st the crop Was harvested and weighed.

Plots A, G, and M, One stalk in f e S o0 i féé‘f‘}:%:&%ﬁ
:: 2’ f’ and N, “ut;:r fefh ' 125;2 pf(rsp 4o were bolted together at one end making 2 tripod,
« D :23 g’ “ w to g foot 544 8 of maize was tightly corded around the middle, 2
R o) g ¢ ;‘;ﬁlfﬁ stalksto 1088 ‘; as attached, and by a YoPe and pulley made fast to
“ F, L, and R: Bight “ o ‘: 2176 " the tripod, two oF three men hoisted each stack' so that
; 4352 30 + and it was weighed by an officer of the Station. As
north stack on each plot was weighed, the laboratory
and immediately

taken out, carried to the Station barn
lks, sound kernels, soft kernels,

nto leaves, stripped sta

soft cobs and husks, and each of these parts was at
d and labeled.

thus furnished 7 samp
en necessary, subsampled and ground f
1 weights being kept so that the analyses €0
n to the undried or field-cured crop.
ighing the total crop, the men husked it out with
‘ ook the imperfect ears or “nubbins.”
ghed by the Station force.

pleted the field work. The extent of the laboratory

be seen in the discussion of the results.
nks are also due to Mr. Webb’s foremen, Mr. Gage and

in, for their interést and hearty cobperation in carrying
eriment which necessarily interfered more Or less with

T course of their farm work.

The m i
1st Esi;]:o(;?s}? fﬂ: Atkig i stackang i as follawe
> e corner boundari : G .
Ha b aries of the inner .
;;r;ested and weighed, and mark them Withlzltall?% v
, Carry a stout cordiaronnd f es.
as
off z{he plot for harvesting. W 1o Hieiiakes (O
3d, Count the numb
A 2 er of stools or : .
if anv ar wy il r stalks in the inn v
fis Z : _edmlssm.g and how many. Cut a correspo dt_?r PlOt’ "j
“hqu e the inner plot and lay thern inside oz
raw a 8 ; . ;i
A in’ner ks fir)nrfle for analysis. This is done by going throug
pagia e.ach south corner to the diagonall; 0 )os
RO i cutting one or more stalks from each 18w 1211
This makes a ve:‘n 81“? 10 per cent. of the total number on t,he Pl
probably no larg};r e Siample to prepare for analysis, but i
laborator e FUIFESERREY KRR accuracy i
each havg’nsa;np}e is tied up in from one to four sm;‘lilc}b‘uudl'
A areg piece of red flannel attached, and a label Thes!
LR carried to the north end of the plot i
e men . : |
bind i’t in small g;ir:alzu;zge :l‘ollz which is outside the inner PI%
i - stack it in th ¥
of plots. Thisis d ’ e space between the '
: § one under y o
A Bacan r constant supervision of an officer &

les, all of which were dried,
or analysis,
uld be reck-

ere then sorted and wei
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RESULTS op THE EXPERIMENT

A QUANTITY oF crops,

\‘—".\\

Errror op Disrance op 1
Table IT 7, Bives ..
»Page 17, gives the we; ht i

on the several inper plots. G oo s

The table s}
L The fling varj ; SHows these
acre 426.6 ety of maize produceq on

and R.

and Q.-

eld-cure s

facts ~

EXPERIMENT STATION,

471.6

521.0

779.0

770.0

6247

883.6

one-twentieth ‘
when there were gy i the plantg g X

¢ feet apart
vield was 1

5565.8

745.56

958.6

diminisbed, and still more
doubled anq quad}upled.

2. Maize of the dent variety produced on o

609.0
761.9

836.5

524.6

626.0

677.0

and M.

I\(riamable portion, ranging from 43 to 60 3
i, of the ﬁe]d-cured crops is Water, whi
Ue measure of Production is the ary weights

cent. of the grogs yie
has no value,
the crop,

Errecr op Disrancr oF
Warer

426.6

L R e R e L e

447.0

Dont-Mawze, o ao !

Flint Maize, with extra phosphate ...._._..._.

336.0

Dent Maize, with extra phosphate_.__ ....___.

Tasre IIL.—Wzienr or Dry Marrer 1y Fierp-Curep Crors.—Pouxps PER 1-20TH ACRE.

291.1 248.9

293.3

344.9

263.2

206.4

FHRGMaR T oot o e s b e i

302.6 3617.56 399.0 371.8 365.5

178.1

O N e e e e o

TR 356.5

Flint Maize, with extra phosphate__......_...

i

S s 470.2 395.6 S

Dent Maize, with extra phosphate _............
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] Xperiment,
The table shows :—

1. Maize of the fli

nn«irariety produced most g,
the plants stood a f

; . . 7 Matgey
00t apart in the roy, Thicker Plang
well as thinner Planting decreased the yield.

st dry matter When thal
8tood two to g foot in the row. Thicker planting than 4
creased the yielq of dry matter. The increased Weight op
yield noticed above with the thicker stand wag Wholly pa
of water,

3. The extra Phosphate also increased in every case gj
weight of the crop, '

Weieurs op THE SEPARATE Parrs op THE Warrg

PLaNT IN THE Torar Crops,
Table 1v, Page 19, shows the yield in pounds of the
Parts of the water-freq maize plants on t},
of which containg one-twentieth of an acre,
Regarding first the Jint variety.—
1. The yield of sound kernels, or dry shelled corn, iney

Steadily with the thickness of planting up to a stand of
plants to the foot.

The yield fe])
Plants to a foot

"FRER

e different plots,:.

off rapidly when that limit was Passed and el
produced no sound kernels* at, 411, The higl
atter was from planting a foot apart. Bu

3. The dry ywe;
ness of plantin
The extra phos

matter—and then fel] off

closest Planting gave ned
els are meant kernels fyo

from either nubbins ” or gofy ears,

P
M marketable ears ag distingt

EXPERIMENT STATION.
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20 THE CONNECTICUT AGRICULTURAT,

as large a yield of dry canes as any other, and the extra phos
nearly doubled this yield. . .

5. The yield of husks increased and
of sound and soft kernels as

6. The yield of cobs shé
cion of errors in weighing,

Begarding neat the dent variety ~—1,

decreased w
was to be expected.

wed irregularities which Creatq

ith the‘.

, due to rate of ¢
striking difference in the water-free v
of stripped stalks. While the weight of water-free stalkg
flint variety was greatest where the plants stood one to g f,
the row, the weight of water-free stalks of the dent varig
creased steadily with the thickness of stand and was gy
where the stand wag thickest—eight plants to a foot.
This table supplies interesting data for g comparison of
two strikingly dissimilar varieties of Indian Corn,
data will appear when the
is examined, the comparis
gathered have been Present

Prororrions op KrrNELs, Lrsves, STALKS, ETC. 1N

Warer-FrRee Crop,

Table V, page 21, shows
the total dry weight of ¢rop
nels, what of leayves, stripped stalks, ete.
For instance when the plants
apart 32.1 per cent. or nearly on
Was contained in the kernels and

in the leaves, and so on,
It appears from this table :—

L. The proportion of sound kernels of the flint variety to @
water-free crop increased with

thickness of planting up
stand of two stalks t0 a foot and then with closer planting
creased rapidly, while the proportion of kernels of the dent
riety to total Crop was greatest when the stand was one Stfi”f’
two feet and the Proportion decreased with thicker plant
The extra phosphate increased the Proportion of sound kel'll"/_ls
flint maize but rather decreased it in the case of the dent varié

B

In per cents, what fraction or pa
on each plot consisted of sound :

of the flint variety stood 4
e third of the total dry wey
19.9 per cent. or about one-

‘.

planting was thinnest is explai

on those plots which produced many nubbins,
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T

2. The proportion of leaves to total dr

Y Crop waq ¢
of that of the ears, or was largest where the

i e
£3z ¢ sesgas | iEn |
r . a8 R e 2 ;
p OPortigy, ; = o eh —
kernels was smallest, The extra phosphate decreggq
portion of dry weight of leayes of the flint va

the proportion of leave

riety but
3. The proportional

s of the dent variety.,
, Yield of stripped stalk

\
10
o0 o R R \
geaepy 8 BB3IR8= P |
> Y Y L roi

g ol % : ;<8 showggs P ccs =5 25538838

Irregularities, but in each variety the relative yielq gp @ o5 00 03 n B ‘
was largest where the stand of maize was thickest,

[ C R
. 10 oA T PEL
e stand was one stalk to two feet up 252883 § 2222;»‘; s
thickest stand. It was not materially changed by the addig e s =

extra phosphate. ]

B. CHEMICAL COMPOSITION OF THE CROPS,
PERCENTAGE Conmposition op THE Firrp-
Table VI, page 23, gi
cured crops and Table VI the ¢

S

sary as a matter of record,

It will be seen that the dent variety contains considerably m
water than the flint, as would be expected. The flint variety |
more mature and drier than the other at the time of cutting.

The quantity of water in the field-cured crop is larger th
usual because of the very wet weather that prevailed while
crop was field-curing in the stacks, The variations in the wal
content of field-cured maize stover are remarkable, When '

after curing, it does not always continue to lose
ing, but may i

42.93

13
“

i

“ {wo
(A =15 52 {7 Pt
“
“
“
four feeb.-c.---
113
113
“

Two stalks to a foot. -------
3
113
“ two

I €110 P

Two stalks to a foot. - ----
* two

e 70 [ [: e earteat

13
§
[
143
“
133
Two stalks to a foot -
W

Oné stalk in
One stalk in four feet.. ...

One
One
;s Eight
One

er, when cut, September 1
tained 86 per cent, of water,

27 per cent., and was then 8ot 1nto the barn in excellent cond
tion. But on Feb, 8th, after mu

tained 54 per cent. of water. That is

@. One stalk in four feet_ .- ---
1

H, One

K, Four

L, Eight

A,

B, One

C,

D,

E, Four

I,
J,
} R, Eighb 5

LF
M
N
0

{P

Q

\

M, and this gain of three tongs was wholly watl
absorbed from the air, th

e barn giving perfect shelter. (Cort
Ag. Ex. St., 1878, 64.)

Dent Maize, J
Extra Phosphate,

Flint Maize, {
Dent Maize,

Flint Maize,
Extra Phosphate,
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24 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION.
Tasre VII. —PERCENTAGE CoxrosirioNn oF Tay Szl TaprLe VII—CONTINUED.
Parrts or THE Crops, F1eLp-cUuRED, s £a 15 st
G 55| =
" % = = TUE O
s =~ 5 . )
e & gl yEalid tERlE
=P oY s |4 28| & |& &
g AR %g = i il g8 foe
5|4 |8Z] £ |2 3 R R R e
. E <<% & |88 E
|- . QpRIPPED STALKS. 9.84| 6.88|12.13 46
S0UND KERNELS. 6@, One sta}k 12 f;ou; fe.e.t ?146: })43: } 32 2.38| 8.3512.13| .39
[ G, Ol?e sta‘lk 151 four feet..] 26.58| 1.15]10.55| .gg 56.78 ‘ ?' :: & to a“floot | 59. 66‘\ 188 2. g?é ﬁ gg %g g?\\ ig
H; : two ¢ __128.06 92| 9.61| .84|sn w7 Sber.asp 1.67] 1. i
TR f oM toafoot ....|27.04 1.06 857 g5 §g§3 9, Two stalks { | ---~| Jg'53| 86| L1s| 17.96| 11.18 g%
Flint maize, < J, §wo stalks * « ___ 129,38 86| 852 |90 56'3*{ }f’ﬁ}“ﬁi R e R I 32| 81| 1.83 Zég ;; gg i
our “ RN A ; 4 F e g ey i 2.98] 1 3
I might « o« w7 MIN LIS 856 81 cod e 5133\ 3 o 42
L R’* o 1 “ Cinpinlig 32.11 .62 6.19 '-85 e 76.25! 1.22 1.90| 8.51 3 1S b
. 56.38: A, One st?,‘lk 1‘]‘1 fgv\g f?‘et :: g 98\ ‘99| 1.68| 9.64|13.27 éz(i)
(A, One stalk in four feet. .. 36,17/ 1.07| 7.95 05| 50.99| B oot 65.41 105| 153 11971648 50
¢ “two « 13100 1.05| 828 1115450 G falks % ....|6L06| 107| 1.63|14.8020.84 .52
c Wi e et gy 8137 .91 6.38 96| 501g D*T"["”f‘“. e 61.69 .94 1.4912.02) 1142 .44
Tieiit atss, 4 D, T‘v‘vo stalkg’ el v BRI 3240/ .78 6.23| 1.19]55.5) s D 66.47| .69| 1.38|10.86 2273 i
. iy ST 36.63| 78| 6.01) 100 52,01 B, E,*F({I‘lr ol w o« ____le7r.47| .84 1.63(10.84 1 .6 .42
E T i S 87.85| .71/ 4.82) 97| 5915/% B s ¢ ¢ v __.__|eemo0| .63 1.37)10.25{20.63 .
Q * 'u « AR 35.97| .69 4.40| |91 54.50] L F, Eight i
o By Riphte i R e 37.17| ."9| 5.46| .93|59.93" i HUSKS. i 3.99] 16.20| 29.06] .79
~ ‘ . 20} 29. ;
SoFT KERNELS. (G, One Stilk IH four fe.t‘at i ég'ig 326 2.90| 13.03| 22.69| .65
rG One stalk in four feet...| 23.95 1.02(10.26| 76| 50.74] | e iy e 03| 2441471 26.23] .65
4 Wewo « TTTlaninol adl 90| 94| 5ol B oo sl AN lsnes 228 1951618 2698 10
: “ “ toa foot_..__|30.80| 96| 9.81| 19|53 614 i ol (- 33.64] 2.07) 260, 22.69) 38,18 e
Flint, J\ J, Two stalks “« « ___ 74.801 .37) 3.5/ .30/ 19.89] e o ¢ o Tl 2em1| 186 3.22) 23.63| 43.57) 3
D dane, G e 26.68| 1.01) 8.52| .9858.79] ¢ ' LLflﬁm o e SR Al e 254‘ 17.81) 31.36) .
Ié, Bighhg W e ot 24.94) 14| 705 17 62.52) R ‘ 06/ 11. 96| 20. 37‘ 55
AR 32.80 5.53] 59| 1.47| 2. :
i (o s [ &, Ono stalk in four feet--| 301 17g 525 15.08] 26. 3 69
A, One stalk in four feet.__|57.53| .91 5.44| g9 33.46] 1 B, A ﬂoot "7l 5098 1.54| 2.12|15.96| 28. 72\ 'go
B, 0 % Wiwo « __ 13191 1.20| 856 103| 5408 G, Ik 080" T 4sad] 1.68| 2.42|16.61) 30.05] i
I T 0 G 34001 1.04 8.00| 1.0652.24 ; D e 52.93 173 2.69 14.92/21.03 il
Dent, D, Twostalks % & . ... 37.36| .97 %.30| 1.10]50.05 « wow T777714870( 137 2.84/15.18 3}1]2?5‘ 46
A 40.16/ .83 678 1.08/47.72 E*F"(?r e L G B L
B dPone HO s sl U 37.20/ .73 6.27| .93/51.48 ’ { « o w o |48.56| 1.29] 2.73w15 15| 31.62| .
Q’* 'u 13 “ LT 37.89 .80/ 6.23 1.10 50.45 ., ! F Elght - v ‘
Tt e T VR 36.12) .73| 5.52] .97|52.90 ~ Souxp CoBs. 110“ 17.89 31.43) .22
LEAVES. G, Olie stsilk in ftou;‘ feft—-- ‘ég g; 713 26| 4.17| 7.09| .04
rG Oge stalk. in four feet_._|39.92| 555 6.29| 17.50 29,54 ?’ w oo awfoot _Tjaoom o6 1281861 30.28 ég
I « w Ltwo “ ___186.16 5.51| 6.44]19.18|31.48 B o stalls ¢ L 92.31 .09\ b Syl
o toa foot. | 42.80| 5.17 4.96| 17.74| 28.30 R 8538 .19| .36| 5.25| 875 .
int, < J, Two sta‘l‘ks s e UG 35.26| 5.81! 5.31|20.28|32.22 A Emfft A i M et e ) """""""" 16
+ Four , 0 ST 2258 5.13 5.41| 27.40| 37.39 R 60.38| 53| .81/14.70| 2342 .
Ié.flg“ht ““ “'( ““ _____ 28. 481 4.28 4.65|922.54/ 38.76 L ; 06/ 10.88| 21.69, .20
e S e o L 32.89)| 558 5.18| 20.55| 34.40 _.|es.n3| .45/ 1.06|10. 09)
e R B 80/ 13,011 2400 .18
A O]}e stalk: in four feet __| 33.64 6. 11 8.28/18.72/ 31.74 C' “« “ toafoot .....|61.94] AL 892! 12.40| 24. 20\ '05
B, o o “two “ _l26%0| 552 7.36| 20 95| 38.15 B o stalks ¢t L. 84.66| .14| .28 ©5.29| 9.58 o
0, to a foot_ ___ 1819 672 7.88| 24.16] 41.43 R o A A 47\ A
Dent D o ostalke L] 26.23| 6,04 6.41|21.86| 38.12 « w o« ___""lsggel .51 .88]13.80)2473) .
1 “ “ ¢ E Four iy 0 71‘ 16
e e d g 2179 5.82  6.48] 21.72) 36.90 o e R MR b
E*F‘f?r e UL 24.88| 4.81 5.89]29.79| 40.26 [F’ T 66.95 11.68' 20. :
Q* WULAM Tk 23.14| 5.53 6.10| 23.33| 40.36 . e
¥, Eight @ b Pk 32.19' 3.67 4.45 99.06 36-& * Txtra fertilizer.

* Extra fertilizer.

3
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3.23

3.23
3.12

© 26 THE CONNECTICUT AGRICULTURAL EXPRRIMENT STATION.
TaBLe VII—CoNTINUED.
o
P — 388828 =
"‘ i ,_Z, E; 1 § o o NN
| E< T¥
| 8 o S &E
= e % 2 § 3
; E < ‘ < = 2‘ wHDSI=2 i
' . =2 i
SoFT COBS. ] 8880 ©
[ G, One stalk in four feet_._{38.00/ 1.37/ 2.92| 20.87
¢ ‘ “ ) ' i A 36'
12 R R I 0 R | e T TS 32§§
; T toafoot _____ 55.25 .92 2.19) 15.62 257y
Flint. < J Lworatalkai © T T 00 76.85| .43 18] 8.12 13.63 EaenTE o
K. Four * “ “ P b R s - i
o RSN O Bl 40.35 1.10( 2.28 20.75| 3517 S H=wmed
L, Eight * «' w T317 37.72| 1.09) 1.32] 22.10| 3743 Al Ak
[T G B T 60.38| .53 .81]14.70| 23,49
‘ S
(A One stalk in four feet...|71.28| 64| 149 8.22| 1514 :
y “two “ ___163.16| .78 2.4714.57|2 83 8
_ c T Y Al 5286 61 118 1471| o s R
i S Two stalks .7 57.92| .69 1.42|13.65| 25.94 ==
P “ 2l 64,90, .62| 1.38(11.34|21.51
h,*qur N O 61.76| .66 .89|12.95|23.49
9* -ht SR 62.38| .60/ 1.46]12.20|23.16
| F. Bight © eI 58.24| .66l 1 2
39| 14.171 25.21 moe2an S
* Extra phosphate. et
PrrcENTAGE COMPOSITION OF THE DRY MATTER IN THE FIEL

cuRED Crops,

Table VIII, page 27, gives the chemical composition of the dr
matter harvested from each plot. It does not indicate the tof
yield of the chemical ingredients, but only the relative quantit
of each. To illustrate, take the first horizontal column of th
table. 4.08 per cent. or 4.08 pounds in every hundred of the df

TOT0FO0L st S e A e

Two stalks toa foob. .. --co--o-oo-mcmon

R T

matter raised on the plot which had one stalk in four feet Wel ‘E; z =
ash or mineral matter, 11.20 per cent, or pounds per hundred W 5. 3
albuminoids, and so on. e
The table brings out the following facts : %z‘: i
Ash.—The ash of the flint variety shows no very stllkm § S92 %En
changes due to distance of planting. The thinnest planted maiz® . - &»tﬂr
Plot A, had the largest percentage of ash, but on all the oth® b

plots the’ percentage was practically the same.

The per cent. of ash of the dent variety decreased as the platt
stood closer, and there is a difference of 1.2 per cent. in the a5
between the thickest and thinnest planted plots. Extra pho%
phate increased the per cent. of ash of both varieties of maize-

Flint maize, {
L

Flint maize,

“

% R, Bight “

|

Extra phosphate,

“

ot s T e S e R

o “ two
167360 Gf00b: & o o sec s e r e n T n s

One‘ stalk in four fi

One
One

Two stalks to a foob.. . --covo-o-n--m--

“
"

Four
Eight

A
B
C
D.
B
F

Dent maize,

35.71
61.66

\

3.39
31

\

‘
T e

‘

“two
to a foot

“

One stalk in four feet - - -<------------

Four

One *“
One “
Two stalks to a

N
0
| P
Le

{ M
4

Dent maize,
Extra phosphate,

27
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Albuminoids—The albuminoids of both varieties in d2ad%zd % E 2 E 2 tf.: § § §
followed the same course as the ash or mineral matter, frsose ' A W
matter from the plots wheére the stand was thinneg; "’ e R T YT :
largest per cent. of albuminoids, and this percentage Quite' 2222335 5 B398 EE LRI
larly decreased and was least in the dry matter of thell gg 318 53% § 2 3 25 3 22 %g
thickly planted plots. The difference is very striking : ¢ e 2 I e AT UM
percentage of albuminoids in the dry matter from Plot G, § /—_w’: mmodw 198
flint maize stood one stalk in four feet, was 11.2, bhut 5 §§g§§§ 5 fﬁ;g;; 'igs
stood eight stalks to a foot (Plot L) the percentage was hyg » i enSioe = @n i
tle more than one-half that, 6.88, s ] ——— ’__’—’//”—w;

ZFiber.—The per cent. of fiber on Plots G and A, one plan B lone-22 2 337 %’E'coj P e
four feet, was larger than on some of the following plots, bugs O EERE R SIS ¢ 1 oes
exception of those plots and Plot J, the per cent. of filen R RSN s e e e LR T
creased with the thickness of planting and was largest whe { B e o caspes IR
planting was thickest. ey e R e o R b

The extra phosphate did not sensibly affect the per cent, % e i S
fiber. b 5 <10 © SO D L 2 S8

Nitrogen:free Eatract.—The per cent. of nitrogen-free ex g §§ %E §E % % E ; ;;i 2; o g ‘32
was largest where the stand was two or four stalks to a é SSZRAA oy e g
Plots J, K and D, and decreased where the stand was eit //!/:
thicker or thinner, : : e 8332385 2 EEE%%E BAETR
ZFut.—The per cent. of fat did not seem to be particularly = §§3 28T B Ezga2ss SR
fected by the stand of -the crop, though it was least where i’ i3 Gl A A e B T
standwast.hlckest. - B oo o ssz222 28882
To recapitulate : the per cent. of ash and albuminoids in ‘ B | ciEisC 3 cSsgdese ge2g &
water-free crop was greatest where the stand of maize was th 20252 o YorkrR ®exo
nest and decreased regularly as the stand was thicker, being Ie _— R e
where the plants stood closest. This difference was quite si E: ke 8 g &° et & ‘ézlzl
in the case of ash, but very large in the case of albuminoids. ‘ Bo2T ® A 5L S :so: E:
The per cent. of fiber was largest where the stand was thick ‘*‘E‘: SO 6 E: DE LS :m 3
and probably decreased pretty regularly as the stand of m it R Ba N
was thinned. There was the largest percentage of nitrogen: & - g i RN By NSTRE E =
extract where the stand of maize was neither very close nor ¥¢ o o8&~ W 2.:f Fic c%: Z gé
thin, but from two to four stalks to a foot. 8: v g m-é» g “Z':“Z" - Ao)-He]
We are now in position to ascertain the i: '—T%Mi fk, :ﬁ_iq_oy___J ———
LA 5 i
Torar QuantITIES OF WATER, AsH, ALBUMINOIDS, ETC. % %
VESTED ¥rRoM Eacm Prort, g g g g 58
These have been calculated from the data already presen’ g %? = ;5
and are given in Table IX, page 29, which plainly shows g 55 g a4
real value of the crops. Study of the results with ¢/¢ i

variety of maize shows :
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1. The quantity of ash or mineral matter

| |
of alpgl IR TERE S ]
fiber, of nitrogen-free extract and of fat, ev’ery 32{: géggi‘“ SESR= ey H“
dient in the crop, was largest Wl?_en the plants stooq o Rl ey ;
foot, plot 1. \ : e
2. A stand of two to a foot, plot J, produced very ligg ;’:?‘3%2 3 & ZREI®88 11188
of any ingredient than a stand of one to two feet, plog B ¥4 i
single exception to this is;/ nitrogen-free extract, Plot i
duced 23 pounds more of this substance than plot |, e cce o anmasa 23
Examining the results with the dent variety of - ?;g g B8R = EzZeexd |1 ig®]
appears:

j 3. The quantity of ash or mineral matter, of albdm SRR w‘
nitrogen-free extract and of fat was largest when the lan B B Bgades 1 RS
two to a foot, plot D, but the largest quantity of fibep LA \
duced by the thickest planting, eight plants to a foot, ple ; \

4. A stand of one plant to a foot produced more of Bt e 0 o ce-moo oo
1 3 3 Fiiei. s s 2 o 0 ap 0 = A <H W MAEA R |
ingredient except fiber than a stand of four to a foot, 80 BEosas .~ gz5ew R ==t
which would have given the maximum yield was either { g !
foot or between one and two to a foot. . TR

5. In every case the extra phosphate produced an ine s o :gz%;; il s 5;}
all the ingredients of the crop. 1 meess® * ]-oen el g
COMP;}RATIVE DeveLoPMENT OF THE INDIvIDUAL MAT . . ocoa coney

We have seen that the largest total yields both of gg S22 ¢ 238 B £ 2223

corn and of stover have been on plots where the plant -~ ~ iy i
one to a foot or two to a foot in the row. Standing ¢ — - : T T
distances there were 544 and 1088 plants on the plot§ B T R {
tively. But plots A, G and M contained only 136 ! E i L ' e R R
While the total yield on these last-named plots was l 5 : R b E: & o
interesting and important to know how the producfl0 ’ = °§:': «2 o o?’ g e e
single plants compared with that of plants standing E,E';‘ T S Sl i:E DR
together. This question has an important bearing on the . = el
of corn for seed. 5 i §:=: £ E 8" a 08

Table X, page 31, gives the total water-free Wz‘%' (s st% g~ eng 197 g8

different parts of 1000 maize plants grown at the di B ERE R O == P e
tances named. e R Wil i By el

Examination of these figures shows that the indi.Vldu _ et @ g

which stood furthest apart, and had the most light 1 “f:; & 6%
most soil at their disposal attained the greatest de‘lr' g % :‘3 % gé
ini all their parts. It also shows that the yield pel‘Pb_ E Ef; £ E?
regularly decreased as the stand became thicker thO“%a £ 25 g ég
any means proportionally to the closeness of the ® it
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i3

illustrate :—Where the stalks of dent maize stoo

4 eight 8 . sa el emenEg L R
1000 plants produced 84 pounds of dry matter. Whep th 3‘35553-2 X zjggﬁz SEEHE R
tance between the plants was doubled, 4 stalks to , foo 3 REN= TER
yield per 1000 plants was also doubled, 171 pounds, Whet? .
distance between plants was again doubled, 2 stalks to ol o Y e s TRl it
the yield was again more than doubled, 366.7 poungg, 3355’:55 = :Egggg gd
doubling the distance again, having 1 stalk to a foot, did g‘i E0 0 S B e v e
quite double the yield pér-1000 plants, it was only 1.3 tima AR A TR S R
large.  Again doubling the distance, 1 stalk in two fea I NS
creased the yield ‘per 1000 plants 1.6 times and another douly gRe22s 3 838855 1 ‘5%
of the distance, leaving only one plant in four feet increageq e é SRE R EgarwA
yield of 1000 plants only 1.2 times, Evidently a larger o "
per 1000 plants could not be expected from planting stajj AR o )
this dent variety more than 4 feet apart each way. Thas S soosny 2 ggg@‘g% il
under the conditions of this experiment the individual dent my SELe SN = 23s5= S ae s
plant about reached its maximum development when the sin = ki
plants stood at a distance from each other of four feet. -
It would seem as if the smaller flint maize ought to attain il | ey S
maximum development with a smaller area of soil, i. e. with elg BoR8-s - asaees |86
: s 5 -y o o BRa= 7
planting than the dent variety, but this has not been the cas Sn A
this experiment. With each doubling of the distance betywe
- the plants the proportional increase in the yield per 1000 ma B L L esaasle il e
plants was as follows :— ' ;ggggs = §§§§§$ L
1 o O N~ i
oRion UG, ST SR, AN LR E e
Distance between plants 13 ins.  3ins. 6.ns. 12ins. 94 ins. 488 e : ¢ R E '; : Tm i
Dent variety _____.____ 1 2 2.1 1.8 1.6 12 R ; b B Indils ; o
Flint variety ... _.__. 1 2.3 2.0 2.4 1.5 1.6 R - e 8 i
: : : PR TR T L
Which means that when the distance between plants in the ‘ gent " SEs &= .
was doubled, from 14 inches to 3 inches, the yield of a thousdl "Ef g Sl e g sl & S
dent maize plants was two times as large and of flint 2.3 titf e E.. H. P d ﬁs: 2 :g:
as large. So when the distance was doubled from twenty-0 A R AN 5 f - R g8
to forty-eight inches, while the yield of 1000 plants of the dé RS ey 2 E88 EeE 8E88ER
variely was 1.2 times as large at forty-eight as at twenty-o! O~O“O»E~:”,,5 dESESE HACHS
inches the yield of the flint was 1.6 times as large ; from whi"h i SE_H.:——I e a4 s AT
is fair to conclude that a greater distance between plants WO & g
produce almost no increase in yield of the individual dent ma¥ = A
plant but probably would produce further increase in that of g g% S %E
flint variety. b & ) g o g
Table XI, page 33, shows the quantity of ash, albumin® E E% g : gg
Aiber, nitrogen-free extract and fat, harvested from 1,000 m# = SE i
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~ plants when planted at the different distances name(,

: , OUNDS OF B.
that not only the total dry weight per plant regularly iIt ‘PH CoxTAINED IN THE CROPS PER o
f . 3 . ) e AT A e R
with increased distance of planting, but that the We? { D
each food-ingredient in it incfeased at a similar rat !

¢ Acip AND
NITROGEN, PHOSPHOR

\ Phoso&orlc Potash.
e Ngn;%zg;l. \ Pounds. Pounds.
A - I T

_striking fact that the percentage of albuminoids in the gpe s KA R
ter from the individual maize plant regularly increageq ‘ four feet 4.0 | o1 igé

X g A £ i u --- : 3 .

stand of plants was thinner. The following table gives tha il % B s 9“11-,? \ ﬁ({ 60.8
centage composition of the water-free product of plantg gr | B ¢ toatoot-.... 1(s);o'.l '\ 43.1 ég-‘;

on the plo ! ; B g, Two stalks * ' ----- 761 | 369 -
plots named. See also page 27. R san | 261 311

: R SR s \
TapLe XII.—PERCENTAGE COMPOSITION OF SINGLE Pragt ks to a foot g8 | 66.1
; ] k Bight stalks to a i

Prors G 1o L. %’ By PIE oo \‘ by 49.9

Albu- Nitrogen-free _A. One stalk in four fe?t.- . 89”9 ‘ 36.9 48.6

Ash. minoids. Fiber. Extract, TR G 94.0 \ 38.5 48.5

G, One stalk in four foet_. 4,08 1120  16.60  64.65 344 B o ook ool gy L G0 i
ELIH Vot ke U 383 L8 | 1488 - sens D, Two stalks *'  ----- " 153 34.1 41-7

B2 S el footat 046G 9.21 1798 6573 348 B | R 67.8 27.2 34.
J, Two stalks to a foot.... 3.58 9.60 15.23  67.70  3.89 fieieht Y T \ 8.9
K, Four * Suht L sles 8,22 17579 . 66T @ S 117.3 53.5 ,3,4'3

L, Bight ¢ BETIE AL 6.88 23,97  63.00 248 P, Two stalks O ta ST A \ 39.0 ;

) 3 ; Q, Four i
The percentages of all the other ingredients showed noy

AN SO0

Fl e e SRR

decided changes except on Plot L. But the percentage of al
minoids regularly and rapidly diminished from Plot G wheref

plants were four feet apart each way to Plot L where they st

sx. PHOSPHORIC
N TROGEN, HOSP
( ZU ANTITIES OF I
— AVERAGE
eight to a foot in rows four feet apart.

ER ACRE.
Porasy REMOVED IN rae Corn CRrOP P

Webb’s Crop, 1888 Mr. Bartholomew's, 1887.
Mr. We s 7

THE QuanTITiES 0F NITROGEN, PHOSPHORIC ACID AND POTA

Flint Corn.
Corn. Flint Corn.
TAKEN FROM THE LaND BY THE CROPS. e 39.4 éilé 92.7
T 50.2 :
- Table XIII gives the pounds' per acre of nitrogen, phosphOTEEEEEE- - - - ------ 6382 6382
acid and potash taken from the land by the crops. It apped ree Crop.- - - (i

that the quantities of these elements removed are largest whe
the crops are largest, as was to be expected. The average (U
tities removed for those rates of planting which are nearest to 0 p
nary farm practice—drills four feet apart and stalks one or ¥
to a foot in the drill—are given in Table XIV, and for compfﬂ’i
are also given the quantities of nitrogen, phosphoric acid and P¢

ash in a crop of the same variety of flint maize raised in 1887 4
Mr. Bartholomew at Putnam.

itv of nitrogen removed is pra'ctlcally

t:ﬁtctal:;s (:Jlrlxzn‘flll?; Mr. Bartholmew’s crop (.>f ﬁ;)(; :S;:ll
h o potash and much less phosph.onfz a i o
. .;n Ogrgi)al explanatior&-of this may he-m t :ﬂable
BarthoIl)omew’s land is relati-vely .p(()imd 111 s‘:wiw e
acid. Though the flint maize y1e1fethe den,t A
he soil were slightly larger than those (21 i el
jents, nitrogen, phosphoric acid and g)o.ﬂ;l : dor
, & cro;; of flint corn takes very considers ! uyhy a7
“does dent corn, but this extra demzm(i1 Wasd g
: concentrated nature of the feed produced by u

Mr. Bartholomew’s corn ™2
planted in hills 3} feet apart each way and five stalks in a B

The actual yield was 4972 pounds of dry matter per acre, D!
the ingredients named are reckoned to a yield of 6382 pounds fo
% comparison with Mr. Webb’s crop.

B
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i

Slanted plots showing smaller differences of distance,

T )
HE KErrecr
OF )
RATE oF Pranting As
% to a foot, une to ten inches, one to eight inches, and

I\IOI)IFIED

o MaNvriNG,
oliny has shown in : o5 '
experim 1 ” . .
peas that on land which was ivell n‘:;lts ML boots, Potagg, sches, we might then have found a difference in the
the maximum crop was produced Wini;l}ll’ead :E-d rich ip Plang.g ing which yielded the maximum crop, between the
inner f ‘
! lots that had 1,000 pounds and those that had 2,000

cre.
phosphate on each plot, without exception, not only

total yield over the corresponding plot which had
tity of phosphate, but also increased the yield of
edient of the crop. It also slightly increased the
£ albuminoids in the water-free crop. It also in-
evelopment of the individual corn plant as shown in
d XI. We have no accurate data for calculating the
or loss caused by applying the extra phosphate. The
son we can make is between Plots D and P, both

ed alike, but P having extra phosphate.

they shad
Y Vi’n g lﬁdezch Zther, become watery, loose-textured
Weu-manure§ %m er a strong wind, and so it ma‘y ha,«, and b.,
piece of ground under experiment, wil] g'l el
1ve act;

I SS Cr [
p t an
€ (0] ]l an unma«nured plece Of the same SI’Ze )l‘mted i
) 1d 1n t
nered 1

same way. The acti
A5 action of an oy
: y fertilizer ca
tained when the plants to which it j i only be truly agg D. : P.
18 apphed have room for Pounds. Per Acre. Pounds. per cent.
7980 9404 17.8
3292 3547.8 T

hindered develo
1 oveopment. This is a point whi :
r egli?; def in field-experiments withpfertil?;ell-zh should be Specia shelled corn, Water-free,
w to 3pply this to our i iy A
ood hear S, corn experiment, T 4
§1ainedea;atdt(; ITloegln with. The plots from A to T, I;es Iaallllgag e
; 5 ammoniated superp} i eat
the spr perphosphate applied :
4 ha}d ilnoi Eltetzf It'ate of 1,000 pounds to the acll)'g I:Hd tl(;l Ottl:e;
; at quantity. This Ia ; -
exc : st would be regarde 2
ot Water-fl:-ee i ;Zhlc? had 1,000 pounds per acre the Iap(,.le::
to a foot. On thp 01 gty variety was on Plot D tt:vo st V
: e plots which recei q r
1 : ceived 2,000 s acreii
lex'flisl; l;gell'oss yield was on Plot P, also two stagﬁ: ntds P:l 30198
i hy; “;e could not ascertain the Water-fre: awé)' (:rtl'ms 0]
o plots, but the water-free cro ol P 18705
. e next thicker planted, Q 2 D farger 3
n eve > . * ® R
T ga:?;i the yield with 2,000 pounds of superphosphate &
pounds. This lgz;e: e corresponding plot Wiih‘l oot
il Noa doubs; holds' also for the one plot of flint m,ai
while they do not :bzl;i?tz]ty of phosphate. Thege facts indicatés
rodu Y prove that the maxi o W
fI')oot in(3 iiebzra:ela) (:)l;tdthe e ety Ia“ting—:;rzu;:alclfpto :
ent corn— : > 3

pounds of phosphate per acre, whether the land had 1,000 or 2,008

jith 14 per cent. of water] and of field-cured stover to
70 pounds [with 30 per cent. of water.] Evidently the
osphate did not pay here, nor was it to be expected that
d. The quantity used was made excessive in order to
it if possible the effects of a heavy application of fertilizer
tive yield of the plots having a different rate of plant-

eriment only shows that when the land was in good
to start with and had besides a liberal application of
phate, a distance of planting which produced a maxi-
ld, would also produce the maximum yield when the

ty of superphosphate was doubled.
8 possible that if the land had received no phosphate at

cker rate of planting than two stalks to a foot or one
a foot would have given the maximum yield.

RISON oF THE Frint Axp DENT Varreries oF MAIZE.

ifference in the Relative Effects of Distance of Planting.

ave seen that in this experiment a certain rate of planting
d a maximum crop, while both a thicker and a thinner

f planting diminished the yield.
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With a distance of 4 feet between rows the q
duceq the largest water-free crop when the stalk :
if:'oot in the row, or 21,760 stalks to the acre, y
: ::gtelltotl?afootl,] or 43,520 stalks per acre, the CTOp wag
i D when there were only one quarter of th oarg
- €. 'one to the foot or 10,880 ber acre. 87,040 stg)  um
gave one-twelfth less crop than one u / "
21,760. When the land was :

o the acre of flint maize gave the maximum yield,
at number or 21,760 stalks to the acre gave the

,1d of dent maize.
of water-free ears and stover of the flint variety

1y Val‘ie

Stooq i
Wo .
When there°j

arter of that lllnn' TasLe XVI. Frnr Maize.

. more highly fertilized i

of nitrogenous superphosphate per acre grnstead f ’ haa_Vlng 3 154 i e

L b Sy 0 half 4 ton | in four feet, 1134 93.0 206.4

the largest crop -‘ 8 to a foot in the rowg of R Wiy 195 e

. > 3 :

The yields of g «  to a foot, 195.0 149.9 344.9

water-free ears and ‘

. o 170.6 122.1 293.3

ik b over of the dent Varig i P 161.5 jada | 983

AR 76.8 172.1 248.9

T 135.5 221.0 356.5

TasLe XV. D
. DEnt Maize.
* With extra phosphate.

One stalk in four feet, I;aass St;;e;' TM;'IZ 8Cr0p.

HEoERE St g e : -1 .

“ % toa foot, ;gzjg ;332 .302'5 to a foot produced a larger yield of stover likewise «
T?‘vo stzilks ““ ““ " 192.6 206.4 ;;;;‘:;’ er rate of planting except the closest, eight to a foot.
Four « & 217.0 253.2 470:2 total weight of ears was largest where the rate of

iV AR ]13;;'2 268.1 371.8 s one stalk to a foot, the most sound kernels were
Bight « « 135 ;:::3 e om thicker planting. il

! 265.5 , shows that the largest quantities of each food-in-

* With extra ph ' T ; g
ki ot : in the flint maize were also harvested from the plot
stalks stood one to @ foot, while in case of the dent

From this ita‘m :
ppears that the quantity of stover regularly i stalks to a foot gave the largest yield of these

creased as the planting wa
8 made ; J
s ears.g closer, but not the total cro
Ofl\:;)}xl'iorvel:, it alppears from Table IX that the largest quantitie
mineral matter, of albuminoids, f: i

s, fat, and nitr -free ex
tract [starch, sugar Wt rogen-free eX
» gum and the like] were har ‘
. vested from th
fliOt ;Vlzlch 1:? aﬁ planted at the rate of two stalks to a fo:zn;’hi
€ plots which were thicker pl i l

. planted yielded more fiber
only.
s ;I‘il;t lls the tf)tal water-free crop of dent maize was larne};t ant
al quantity of each food ingredient except fiber Wags grest

est on the'plot where the i
i rate of planting was two stalks to 2 foo

ifferences between the flint and dent varieties are worth
re are two varieties of maize extremely unlike in their
The dent is a very large kind, standing from two
to three feet taller than the flint variety, with much
eavier stalks, larger and heavier leaves, longer and
and having the reputation of yielding much more
he flint variety is very mucli~smaller, small even for
would seem as if the dent would make larger demands
eral matters and water of the soil, and on the light
an the flint variety, and therefore would not yield the
sible crop with a rate of planting which would be best
Il flint variety, but would need to be planted much
80 if a rate of one plant to a foot gave the maximum
flint variety we should expect a greater distance, say

tha];}et Ex;nov:ri.turn to the flint variety of maize. Table 111 shoW®
i WId a distance of four feet between rows, the flint variety
gpar;(iez t ;he largest W‘ater-free crop when the plants stood « S 008
Fiiig e ;ow,~whlle the maximum crop of the dent variety
produced by a closer planting, i, e. two stalks to o foob
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one stalk in 14, 18, or 24 inches,

3 Wwo i
dent maize, But the reverse ap uld give the lar

Pears to be the cage —Yr1eLp or DENT AND FrLINT MAIZE PER ACRE.

gesg

conditions of thig i
experi -

closer plantmg tha fh faang at _leaSt: the dent Vari@t g Flint variety. Dent variety.
This differ " the flint to get the highest vield Y Toqu 11648.0 15074.0
this bt Ofetnhce we believe,.is to be explained by S s
€ variety which have b X B Cren i el e 3062.7 ' 3124.9

e ) g

seed and method of gulgure; en induced by ) S L1303V 250.8 283.8
_______________ 1169.3 1607.6
1059.1 1732.8

Mr. Webb has raised this White Edge Dent for

more and h oD fiftean . N ool kS - - oo ooooooe
one to g fozi plj;fd ltl n rows four feet apart with ::;k g 499.1
) —rather closer than thj 8 g 352.6
bein 18 of late years_ .. o 52.
" IgI”l OI;;)tftodproc(liuce the most and best ears ioutlj tﬁls b i
eed and to feed the "ather tg f
; whole cr ' ‘ : § . ‘
up together, to his cows That i P> 2ar8 and stopd Il the yield of the flint variety 100 in each case the
and - has carefully selected hi at 1s, he has grown hig corn o
2 is : \
grown in that way, seed from ears that did begt 4 Flint. Dent.
Mr, Barthol X ; o VR N I A L (RS 100 120
selected the Se;)én ;‘i?:hhas rallsed the Rhode Island White Cap SRR - - - - oo 100 102
€qual care for g ] R 100 113
f T a long t . :
or the largest crop of sound, perfectly de% llme. He aims ra B 100 103
tion belng given to the stover H eloped ears, less aty S R R AN 100 138
at a wider distance th ¢ usually plants in B oot i 100 163
Va.riety is more rolifi e Webb' In consequence, HiNENNHNSKS . ..o 100 101
Profific of ears, which are small, but Very’ i CObS . . oen- 100 125
e 100 106

and perfect. Tt woulq Seem then that the fact which we hs
e figures show :
nt variety yielded twenty per cent., or one-fifth more
ferences inherent in the variet hi crop than the flint.

v which are more potent eld of sound shelled corn and of total shelled corn of
only slightly larger than of the flint.
creased yield of crop in the case of the dent variety
in leaves, but chiefly in stripped stalks.
shows that on the plots above named, where the rate
2 agrees best with common farm practice, the average
ound ears of the flint variety was 52.8 per cent. of the
, while of the dent variety it was 45.5 per cent., and
10 of cob to shelled corn was 1 to 11.6 in the flint and
he dent variety. That is, the dent had a larger rela-
ity of cob than the flint.

{

t
Wo plants to foot, and one to a foot

four f i
ur feet apart. The yield is calculateq to the acre. All

conditions of growth
. were as nearly alj it i i '
them in the case of the two varieti{’a:hke e o

» Tespectively, in 108
' ces in Chemical Composition between the Dent and
AR Flint Varieties. ;

Lable IX is calculated the average chemical composi-

Water-free crops of flint and dent, including only the
4
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plots named above, and from other data is calculateq ¢

PR RO : , ]
position of the water-free sound kernels : PENT AND Frixt VArieTiES COMPARED AS TO

he ay
D PER ACRE OF FoOD-INGREDIENTS.

Tapre XVIIL—C
! T(JOMPOSITION OF THE WATER-FRER () Nitrogen-iree
THE SouND KERNELS OF THE F ROp Ash,  Albuminoids.  Fiber. extract. Fat.
“ LINT AND DExNT VARIE 149.6 592.8 1484.2 5079.1 959.2
o ; 599. 1066.5 4252.1 936.4
bt 4 Flint. lggnt. Flsil?;',l_ud Ke“leh’ 227.6 599.6 6
Mo g.se i et | _ariety yields very considerably more per acre of
it e 16_:(1) 1;74 11.93 ; 3 t}ogen-free extract and somewhat more fat. The
A e ; .36 9 L y
e S o 751),;0 a yields considerably more ash and about the same
SED TR S TS i § o 5.63 814 uminoids as the dent.
e i ther point of comparison between these two varie-
 100. 100.00 100.00 s brought out by experience in handling the crops.

100,y
' molds much more readily than the dent and so

dled or stored in the same Way. Perhaps the ex-
hat it packs much closer in the bundles or shooks
_admits less circulation of air and for that reason

t and spoil.

coiu})lr;ld 'i‘:btl}e VI it appears that the field-cured crops
S .1e average 47.2 per cent. of water, while the
ariety ad 52.5 per cent, This is due to the fact tt )
ripened 63:1-1191‘ and was drier when cut. e
‘ Regarding next the chemical composition of the water-free
1k apposEs that the chief differences between the two U; 4
in the percentages of albuminoids and fiber. The w tv a‘;etl
of the dent variety has in round numbers t-wo and ';15; r?xe"
Eltz'uﬁllllzi;[;oziaﬁb;r, aél.d one and three-quarters per cgn.
= ! AP0
pound less valuable as c;:ttievﬁzi)?.)r R
ngard%ng the composition of the sound kernels, the m
stm}(mg difference between the two is in albuminoids , Tllfe :‘
ZszlggthasT‘lcvzvo a:nd two-tenths per cent. less albuminoids tl
bl Was. quitlgsffﬁight: perhaps be explained by the fact that
L Yy rlpe when cut, but the dent was not, so #
nels o t.he flint were fully filled, while in case of the d¢
:&lfl:strsnsll?{’ortanon of matter from stem and leaves to the ket
mino(izd:ci netdh::}; tthfi clf.ti?lng. ; But t?le higher percentage of all
i way‘o al crop of flint maize could hardly be accoun®

Maize RAISED FOR SEED.

shown on pages 30-33 the individual maize plant
fullest development when the plants stood far apart.
dual plant yielded a greater weight of water-free
s well as of kernel and of all its other parts when it
from its neighbors than when it stood any closer.
ears were remarkably large and if care had been
ove suckers which were very abundant and vigorous
rn was thinnest planted, the yield of sound corn per
doubtless have been still larger.
ants were then the most productive in every way
pay to select from them seed corn for the next year
7 to plant some corn for seed much thinner than for
op, thus securing seed which should be specially
indeed occasionally gqcommended? The question
mple as it might seem at first glance.
tionably the productiveness of a given variety of corn
 and increased within certain limits by selecting the
ars in the crop each year for the next year’s seed-
, must be considered that the given variety is raised
the same way, being planted at approximately the
r after year and the ears are selected from plants
in that way are the most productive. Now if

Differences in yield of Food-ingredients between the Dent i
Flint Varieties. ]

mi‘:ble fHX.giYes tl.le total yield per acre of ash or mine®
er, albuminoids, fiber, ete. for each variety calculated

the yield of the plots wher
e th 3 .
that commonly employed. UmL N BINE g el oot eSt‘
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:;thze is glantfed each year very thin for seed, it is g

a sub-variety or strain will be establishe(,l ol
to be !)lz.mted further apart, in order to get W
the original strain from which it origiiatez n;:

crop may not be any lar ;
‘ . ger or even a
from which it came. i

extremely interesting.

hiCh will ]

XImum Cry

hart of t,he '

Marze vor Exsmacs,

noi[‘l};(reosvie(t,lhzl ;:::sir(:f ﬁlanting followed in this ¢
all practi §

alway.s and every where tEatczlhc: ,n(l);;i(r):;z’ b'ml(; i

t}.le given conditions of soil, cultivation ay(;e

diminished by too thick planting as .

an'd this holds doubtless for maize cut

as for maize which is allowed to ripen

Xperimeyg
1e fact rep
possible y
weather ggp
well as by thin p]an
green for ensilage as

V. i f
ery frequently in the endeavor to prevent the formatj
"matiog

4 s
Sz,zz,u lt;e(:1 tﬁéllyt;llit;i;zelthe.ground and to make the crop tender;
e %the p.ant.mg, the quantity of crop is considery
i fed.With 1 maize i planted for ensilage or to be field-

( out husking—as is Mr. Webb’s i 0
chiefly wanted is the maximum producti ‘_Pl'ac‘ilce—
and carbhydrates. t Nt

T i ¥
he claim may be made that the aim is not wholly to get |
t=] §

what
albuminoids,

largest yield of food—ingredients, but to get it free fro d
g rom Bnd

stalks which are not as fully utilized by cattle as the leaves @

immature ears and that while a larger crop may be got with th

ner p]anting t/he thickest pl l‘ i ] y
antin 18 act l 5 [ '
b g ua. the most 'Oﬁt
ecause the Stalks are tender. In our Opil]iOll the Clain] );S no

sound i i
one. Feeders of ensilage agree that even large butts

stalks if properly cut are eaten clean, field-cured stalks if cut @

shredded are also eaten cle na

clean, and when simpl i i
: ply cut nsild
cutter Mr. Webb finds that there is very little Wastle 3

There i i
re 18 no reason to believe that stalks which are eaten @

any less digestible than other parts of the maize plant. Agh
. (=}

thel'e 18 a lalgel ercent e Of Stalk 1n maize w hlch St)an(l‘
p a'g 1
as 18 Shown 1n -laub]e ‘ “lough Lhe Stalkb i

substance of the stalks wh
en planted two to a f '
oot all
:ufl?:t:nce oi': the.stalks as valuable when planted f‘oH’l-a(;ll.d@idhﬁ
ot—a disparity which certainly does not exist.—the Itﬁi“'
)

Tag
d this pg o

Experiments in this directioy, W
. oulg

tender. But again even i are quite small 4
en if we reckon as l
s valuable only hall %
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nsiderably more digestible albumin-

1d still yield co
and only a little less

than the thicker planting,

of maize is planted at a rate to insure the
est time, the quantity of ears or of stalks
e it either for ensilage or for cutting up
ithout husking in the field-cured condition.
sever possible that a rate of planting which would
m crop if cut when the maize was in the silk or
, would be too close to give the maximum crop if
e ears had fully formed. That is, it is possible, that
is to be cut before it is Sfully developed 2 thicker
advisable than when it is to be allowed to mature.

“16 variety
op ot
t damag

R
no
4

mu

we have reviewed the effects of the
d quantity of a single crop.
y brief statement of the

eceding pages
nting on the quality an
sion may be closed with a ver
s regarding the subject which have been established

and painstaking work done elsewhere. These have
in substance from Dr. Ewald Wollny’s treatise on the
d Cultivation of Farm Crops. ;
things being equal the largest possible quantity of
mly be got by a certain rate of planting. Thinner or
ing than this rate will lessen the crop. See Table
L.
quality of the crop is generally the best when the seed-

The more ground given to single plants of aroot crop,
ge, within certain limits, the larger and: heavier will be
Toots or tubers, or in case of a grain crop the greater
nce of planting the plumper and heavier will be the
e. a rate of planting which secures the best development
ividual plant is too thin or too low a rate to secure the
op. See page 30 and Table XL AT
e proportion of straw or stover to gr
hicker., See Tables XV and XVI, pages 38 and 39.
in general the yield of the single plant increases with

in the quantity of soil at its disposal up to a certain
which of course is different for different species and
S of plants,—this increase is not directly proportional to
See page 32.

ain increases as the

ed area.



-
Lo

46
THE CONNECTICUT AGRICULTURAT,

§ EXPERIMENT STATION. 47
ctor, but the others have also a decided effect.
ding of grain is thinnest, other things being equal,
tendency to tiller and a rate of planting which
wise be too thin is corrected in a way by this

These facts cannot be wholly explained by the limit,
Iteq ¢
Y a3 .'

(;f the soil to furnish plant food. Plants do not I
(](VFIOP or yield proportionally to.th'e quantity of % 1
their disposal or the area of soil at their commir 1 o fo
i ) : T
variety of other fuctors of growth which are al(. '
distance of planting. Among these are : i
5. Light.—The pl : ' :

: plants of sany crop al
more or less, both from’ directysun-ﬁghtW:I}:csl j"hade ch §
Illglzit of the sky. The thicker the stand the delrcl’m fhe dif
shade, i. e. the smaller will b i ol
e s e the quantity i b
posal of the individual plant, Wit(}llout ligh(;f h;'ght .
- 1, 3 O c ‘
car; be no t111f~:~ growth ; when light is deficient érowtl?l'use l
an.(lthe crop 1s smaller ‘than it otherwise would be ’ "I}S; d
;3\. ldence that our crops ever suffer from excess of I.iﬂht El‘e :
'xaglt.ently suffer as a whole and almost always :uﬂ" p
in .1v1dual deYelopmellt of the separate plants from | -kel F
under the ordinary methods of planting .
l‘i.xlfeat.—Fallow ground in summer, other conditions be
altike, 1s warmer at and near the surface than ground d
a crop, and the closer the stand of the crop tgh ™ ]“OVel'e
g : e cooler wi
bor‘ifll the surface soil and the air just above the surfacoe1 y
fl.()r;(;h;e?on tls that the ground surface is shielded. by leas
direct rays of the sun, and thei i iyl
tfpais j , eir heat is largely
i)}emllod in evaporating water rather than in heating tho] ggi{ J
: 1e less the heat penetrates the foliage the less the air \\"ill c’ ‘
g 3y 8 : ; >Y » o 1 :
'LtltT and -thc greater will be the radiation of heat at nicht

i 'm:r smfe the development and activity of the root:is ;zﬂ?e
proaliz?aty b%'F the soil temperature, it follows that flle cr
1on 1s affected by the soil tem iy indiredt
by the rate of planting. : G
thil;]VTSzj'cl:.( :{?Vhile tthe 1e:vaporation per single plant of a @
Y planted is greater than from one of g ¢ :
i cro ed clo
L}llle total evaporation from thick planted crops i}s) 5:;’;1“(1 li”
- 3 " j
z an fl(')mlllt\h;)se thin planted. Hence in time of (5[1-()‘\/10%1t 1
ormer 1s likely to suffer first and + hal
e ; ; most. On the other hal
Vt;i]f,‘ltl ilam.b are excessive the reverse may be the case : the thi
E 1 : (imp rlr\lay do best because the larger evapora;ion by

rop tends to keep the soil from bei ‘ :

s i i ¢
so from being deprived of air ™
: 8 (()111 the particulal.'s already cited, light, heat and moist®

epends largely the #illering of our cereals, Light is perb

. € g
Infly :

Cheg rtain special conditions (to be distinguished from
gors of growth already noted, such as light, heat
which modify the effects of rate of planting on
nd quality of the crop. ~Among these are
__As a general rule larger varieties which have a
sment of roots and leaves need more ground ; i. e.
te of planting for their normal development than
of Soil—First as regards the ‘available plant
e largest possible crop will be raised on a given
heavily manured, with a thinner rate of seeding
give the largest crop on the same soil, when un-
‘That is, a rich soil needs less seed to give a maximum
1 poor soil. :
is evident. On rich land the growth and develop-
ts and leaves is much greater, and the demands made
heat are larger than on poor land. If now as much
1 on rich land as would be required to get the best
p on land containing less plant food, other things
, the plants on account of their more luxuriant growth
oc thick and so the yield will be depressed.
regards the physical character of the soil : it follows
has been said as to water that, other things being
tentive of moisture may be thicker planted than
s, always remembering that a soil which is really
soil and thick planting also keeps the soil colder.
the tilth, the more thorough the tillage and the
eds is the soil, the thinner may be the planting.
more unfavorable the Gonditions of climate and
to the development of plants the thicker must be the

, the quality of the seed, whether old or fresh,
t, large or small, has a great effect on the relative
of different rates of planting. A proper discus-
{;?“bjeCt would carry us too far for the limits of this

Y !
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A brief s
it ::Sma.ry of tl.le results of this investigati
have been st e, impossible. We repeat here thgatxon 'S, frg
iz 1.ls udied, giving references to the pa e
i ac ed‘ are tabulated or summariz d'p By
% ect ctf Distance of Planting on g
. Quantity of crop.
1. The gross yield. p. 16.

2,1 Th i
e quantity of dry (water-fre¢) matter in the cr |
. OP. p.18

3. The tot i
otal weight of the separate parts of the dry
Cr0p~

p. 20.
B. Quality of crop.
g o iti
ercentage composition of the field-cured crops
lpiazl

2, Percentage com iti
i e position of the separate parts of the fig|
e

p. 26.

4- y . P. 29.

Iotal quaﬂtlt Of food lngledlents in the €rops 2

5. p P f th ual pl £
Comparative development of the mdund al maize an P

6. Comparative
composition of the indivi o
7. The quantiti ; e individual maiz ]
quantities of nitrogen, phosphoric acid aniipllzxtl:shp. 3
rem

in the crop. p. 34.

Effect of Rate of Planti
. anting as modi s
Clinnacittn of Fiiit and Dene 1?,1;;'1:: by Manuring. p. 36.

. . . 37
A DlﬂEI ence in relative effects of distance Of plantmg
P

. y p P 4 g
r di £ 0.
B Dlﬁel ence in leld under same conditions Of lanting. :

C. Difference in chemical composition. p. 41

D. Difference in yi

] yield of f i i

Mafze raised for Seed. p?jf; Tt
Maize for Ensilage. p. 44 ;

G 3
eneral facts regarding distance of planting. p. 45

Ayg

POinge
h the

4. The proportion i
al quantity of dry matter in each part fp
of t

3. Percentage compositi
position of the dr i
y matter in the field
-Cured

%

SNECTICUT FERTILIZER LAW.

1 Assembly at its session in 1882 passed a Fertilizer
which re-

nt into effect September 1, 1882, and
k the place of all previous legislation on this sub-
g still in force without any amendment.
o law may be had on application to the
specially called to the following points :

fertilizers that retail at ten dollars or more per
holds the SELLER responsible for affizing @ correct
went to every package or lot sold or offered, as well
yment of an analysis fee of ten dollars for each
edient which the fertilizer contains or 18 claimed
sss the MANUFACTURER OR IMPORTER shall have
ls or statements and shall have paid the fee. Sec-

.

Station.

d-

ingredients” to be those whose .
r a valuation, viz: Nitrogen, Phos-
in case of any fertilizer will
as one, two Or three of these

nderstands * the fertilizing
an analysis is necessary fo
Potagh. The analysis-fees
twenty or thirty dollars, according
ma'med or claimed to exist in the fertilizer

in case of any fertilizer selling at ten
¢ a sealed sample shall be deposited
by the MANUFACTURER OR
etc., shall

uw also requires,
e per ton, tha
ector of the Station
d that a certified statement of composition,

Nitrogen, Phosphoric acid (P20s) and

of the per cents. of
1l suffice in most cases.

) and of their several states OF forms, Wi
may be named if Jesired.

per cent. of nitrogen must be stated. Ammonia may algso be
ly present in ammonia salts, and ‘*ammonia equivalent to nitro-
se be stated.

soluble and reverted pho
the term ‘ available” may be used in addition 0,
verted.

sphoric acid may be given geparately
but not instead
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iﬁsz}:ble fpl};osphoric acid may be stated or omitted
se of Bone, Fish, Tanka; i :
s § , Dried M i
sl ge eat, Dried
. P;t;}rlnzyltakt? account of the two ingredients: \’iltgl(md’ g the
of Sulphate of“;ts give always the per, cent. of Pot'as*h o Phosplg
otash or Muriate of Potash may also b i Oxid
e stated.

The chemical compositi

0sit; ] ili A
Sk position of other fertilizers may be given 4 '

S foy
3. It is ided 1
SSubal also pro.vuled that EVERY PERSON in t] ’
annuall y commercza‘l Jertilizer of whatever kind o |
Statio y re(i) ort certain facts to the Director of "10‘?‘ "
" n ) |
, and on demand of the latter shall delivtlL .

analysis. Section 4.

‘
Conn. |

N X

o Waterbury,

er a samy . 915 Pearl St

4, AJl « i
of Pot;,lh (IJ;H?M-I cars” that are applied to land, sucl
Lime (G ) : ainite, Sulphate of Potash and Ma’gnesi; a; .
of Potasgp;iﬁazz (I;Fnsd dPlaSter), Sulphate of Amm(;nil;]p hs

y oda, ete.— . ,» N

th ¢ £ 4 .—are consider
fnljsltavgreas ‘hcommercml Fertilizers.” Dealle:ei(ril tt]? "
oL tl(jerfl :.t %ackage:s are suitably labeled. Th:se chen
paid, in boder zhetSt;t“’“’ and see that the analysis fecs atl
) at the Directo 5 are
duty as prescribed in Section 9 orf 1315’ Abcet able to dischargy

Co., 43 Chatham St.,

It will be noticed that the S

sl e State exacts no license tax ei ; ‘
B écture,-;l;l;ze]:éal For the safety of consumers andxtzl;hgzni(;t m: |
s ferti(lers, the State requires that it be known what is (())ﬁ' 'v
 lptong it i:lzers .are what they purport to be. With( this 0:
e 1 .sectwn 9, that all fertilizers be analyzed and it oq

g or selling them to pay for these analysesy in pilrlt'lth

AT Y

itself paying in art by maintaining the Experiment Station rlin Sli yN' Y.

gANCE OF THE FERT
grs who have paid Analys

, and FERTILIZERS
the year ending May,

¢ Co, 21 Kilby St

Glue Factory, 17 Bur

& Chemical Co., Buf-‘

51

T STATION.
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is Fees as required by

for which the fees have been

1890.
Brand of Fertilizer.

Victor Phosphate.

A. A. Ammoniated Superphosphate.
| Potato Manure.
| Corn Manure.
| Ground Bone.
| Castor Pomace.

(Grain Manure.

Forage Crop Manure.

| & Vegetable Manure.

| Bowker's Hill and Drill Phosphate.
| Fish and Potash.
“ Ammoniated Diss
| Pure Dry Fish.

\
| Stockbridge
\ b

olved Bone.

|
|
3 Bradley's Superphosphate.
| B. D. Sea Fowl Guano.
omplete Manure for Potatoes and
Vegetables.
| Complete Manure

| Grass and Grain.
Complete Manure for Corn and Grain.

\‘ Potato Manure.

| Farmers New Method Tertilizer.

| Original Coe’s Superphosphate.
Ground Bone.

| Pure Fine
| Ground Bone and Potash, Circle Brand.
« A" Brand.

\ Fish and Potash,
B « ' Anchor Brand.

| “
|
| High Grade
| phate.
Red Brand Excelsior Guano.
| Potato Fertilizer.
| Alkaline Bone.
| Ground Bone.
Fish and Potash.

c
for Top Dressing

Ammoniated Superphos-

-

Peter Cooper’s Bone Dust.

New Rival Ammoniated Superphosphate.

| Buffalo Phosphate No. 2
| Special Potato Manure.
| Pure Ground Bone.
| Ammoniated Bone Snperphosphate.
| Potato, Hop and Tobacco Phosphate.
| Queen City Phosphate.
| Vegetable Bone Superpl\otphate.
| Ammoniated Wheat and Corn Phosphate.
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Cumberland Bone Co., Portland, Me.

Seeding Down Fer

Darling, L. B. Fertili i
e I., ertilizer Co., Pawtucket, Animal Fertilizer,

“Extra Bone Phosphatg

| Pure Ground Bone,

Da;;id%e Fertilizer Co., 121 Front St., i Potato Manure
¥ ‘ Vegetator. k
{ Special Favorite.

-

Downs & Griffin, Derby, Conn. ' Ground Bone

G A
reat Eastern Fertilizer Co., Rutland, Gt. Eastern General }
| e

Vt.
| and Grain.

‘, Gt. Bastern General Fertilizap:

| and Tobacco.

| Gt. Bastern Genera
| al Fertilj
Buckwheat, and See(;ir 4

phate.

Kelsey, E. R., Branford, Conn. Fish and Potash
Lister’s Agricultural i 2
ol al Chemical Works,

tud]am Frederi i
o Y.’ erick, 140 Maiden Lane,  Cecrops Fertilizer.

Cereal Fertilizer.

Mapes’ Formula & Peruvian Guano Co,
"

168 Front St., N. Y. Comglete e

&
a “

Potato Manure.

| Tobacco Manure, Con :
; A n. Brand.
Fruit and Vine Manure.

Cgrn Manure.
' Fine Dissolved Bone.

Peruvian Guano.

‘. Grass and Grain Spring Top D

Meyer, C. Jr., M.
Y , Maspeth, L. I. | Acme Fertilizer.

: Acme Fertilizer, * B’ Brand.

+Miller, G. W., Middlefield, Conn.
| Pure Ground Bone.

Miller H. 8. & Co., Newark, N. J. | Bone Meal

| Harvest Queen Phosphate.

| Special Potato Manure.

Mitchell, A. Tremley, N. J. !Standard Phosphate

National Fertili ; ‘
ertilizer Co., Bridgeport, Ct.l‘ Chittenden’s Complete Fertilizels
Boné

4

phate.

Chittenden’s Figh and Potash-
Ground Bone.

Self-Recommending Fertilizer

43

Nuhn, F. Waterbury, Conn.

Orient Guano M'f’ 0. and 18 - re.
g Co., 16 i
oy 3 nd 18 Ex O.rlent Complete Manu
change Place, N. Y Fish and Potash,

THE CONNECTICUT AGRICULTURAY,

Cumberland Superphog

tilizep

Ammoniated Dissolv: '
8 ed B

Standard Superphosphateo(x)];a hi

Celebrated Ground Bone.

nure for Light Soil
‘* general
o AU B a1

Tobacco Manure, Wrapper Bran

Flour of Bone Phosphate.

Ammoniated

EXPERIMENT STATION. 53

ont Bank Build- | Soluble Pacific Guano.

Phata
&te Fish and Potash.

24 Conn. | Pure Ground Bone.
geport, Coun.

: Conn.

| Ground Bone.

| Phosphate.
| Ground Bone.

| Phosphate.

| Pine Island Phosphate.
| Potato Manure.

| Market Garden Manure.

| Fish and Potash—Crossed Fishes Brand.
' Fish and Potash—Pequot Brand.

| Dry Ground Fish Guano.

Bone Meal.

Co., St. Touis, Mo., Red Seal Castor Pomace.
». Hartford.

ow York, N. Y.

ndon, Conn.

Ttilizep.

ng ,

| Parmers’ Friend Brand.
Lion Brand.
High Grade Farmers’ Friend.
Samson or Lion Special.

Complete Potato and Tobacco Manure.

Fairchild’s Formula for Corn and Gen-
eral Crops.

Fairchild’s Formula for Seeding Down.

Raw Knuckle Bone Flour.

| Strictly Pure Fine Bone.

Pure Ground AX Bone.

o., Middletown, Ct.

Formula *“ A.”
Sulphate of Ammonia.
| Kainit.
Nitrate of Soda.
| Blood, Bone and Meat.
Dissolved Bone Black.
| Muriate of Potash.
Sulphate of Potash.
| Fine Ground Bone.

Qwift-Sure Bone Meal.

M. L., Philadelphia,
Swift-Sure Superphosphate.

orth, Hartford.

Standard Fertilizer.
Standard Guano.

, Conn. (Ground Bone.

s Fertilizer Co.,‘ Blood and Bone Animal Guano.
Chicago, Tll.

52 and 54 Williams Economical Bone Fertilizer.

., 81 Fulton St,,‘Americus Ammoniated Bone Super-
| hosphate. t
| Potato Phosphate.
| Bone Meal. ¢

| RoyalsBone Phosphate.
| Universal Phosphate.
| Tobacco Plosphate.
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| gration will not analyze samples—

ck of less than one ton.

h has lain over from last season.

perly stored, as in
the weather, etc.

ﬂealer’s sto
| stoek whic
| gtock which evidently is impro
g on wet ground or exposed to

ANALYSES OF FERTILIZERS *

Durin

of thesegaISSiQ;,ani? samples ‘Qf fertilizers have he
for testin’g G dr‘n‘xmber were examined for p1-iv1ten
and the remain do .bflfl i R with other Experi(me Ay
bt Apt er do’: the general use of the citizeng ent §
bia and DenIr)lis ]?‘H Ry I?St Messrs. H. W. Yeol112]:n0f ‘8
b e of Milford, agents of this Statio, b
A Ly _melclal Fertilizers in all parts of Cn, 0
nd villages have been visited, distributed Zn
s g

esires the co-operation of farmers, farmers’ clubs
1ling attention to new brands of fertilizers and
nples of all goods offered for sale. All samples
o than Station agents must be drawn in accordance

s Instructions for sampling and properly certi-

n analysis 1s desired. A copy of these instruc-

k certificates will be sen
o analyzed as promptly as possible in the order in
Boseived. As soon as an analysis 18 completed a
t to the party who furnished the sample and also
rer, in order that there may be opportunity for
rotest, if Jesirable, before the results are published

Hartford Co.........
------------ ‘ t on applicatiOH-

Tolland Co

« Eyplanations” are intended to embody the
e valuation of fertilizers is

data upon which th
ge of which is essential to a correct understand-
uent pages.

yses that are given on subseq

These'
of sampli%egniilir:}?l'dgew about 580 samples by using the n
; is descri - s =) :
Station for 1884. EHSR A mEs Iliar b Ropouuy
In this w
brand of fzgt-(f-ne & m.o i .Samples were secured of nearly
‘When se 11 izer which is offered for sale within they
parts 0% :}fras samples of a single brand were drawn in diff
sample bu: e t.he analysis was performed, not on any ;
“‘eVel’al’Sam (lm a letur.e rpade of an equal wei,ghb of each @
il froatl isp I'Zﬁ(‘;re '.g:l'uls, it is believed, the average compost n:
: Irly repr .
single sample. y represented than by the analysis ©
The Stati /
s pac.‘;:on agents are instructed in every case to open at |
ik isg;?:rof each brand for sampling and if thepnum N
B Samgel,. to take a portion from every tenth OF
PR pang tube which withdraws a tion OF ]
g e entire length of the bag or barrel sect101 |
el.

* The matter i
and valuation of0 ie?t:?iza o s'evera-l subsequent pages, explanatory of the 5
Report for 1887 Thi‘l(:as}; lts't(':op)ed’ with a few appropriate altgratiun“, fr0
2 § etition a y
who have not seen former Reports ppears to be necessary for the usé 0!
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readily available as plant-food. This is especially true
d green Canada Apatite. Bone-black, bone-ash, South
and Navassa Phosphate when in coarse powder are com-
yepute as fertilizers though good results are occasionally
eir use. When very finely pulverized (‘“floats”) they
ell, especially in connection with abundance of decay-
atters. The phosphate of calcium in raw bones is
, because of the animal matter of the bones, which
ut when the latter decays in the soil, the phosphate
tially the ¢ reverted” form. The phosphoric acid of
and of “Grand Cayman’s Phosphate” is freely taken

Ex
PLANATIONS CONCERNING THE ANALYSIS OF FERTII '
) LI
VALUATION OF THEIR ACTIVE INGREDIENTS -

REVISED:
NITROGEN is th :
1 e most rare, and co i
tilizing element. 7 R T
Free Ni is i i
trogen is indeed universally abundant in the con
1Mmon

| g . : :
this form its effects in nourishing vegetation are as yet oby
7€l Obsey,

Organic Nitrogen is the nitrogen of animal and vegetab]
Ole mat

X)iun(lz:olfsocihzm‘lcal.ly united to carbon, hydrogen and oxy,
L fei .111.10 nitrogen, as those of blood, flesh and seedsgen. :
e i t1;}zler's ; others, as found in leather and peat a]:eare N
il n their effect on vegetation, unless these m t, » 3
y disintegrated. Aters O
Ammonia (NH,) and nitric aci »
f)trganic nitrogen in the soil andcrlr(far(:llflig 5%1:;;} ;6;15; lcts (t)f' e
;) }?aléleo(s); :(:Itlln‘;z ff)rms. They' occur in comm’erce—tlﬂ? iﬁ'lNltl‘?
; nia, the latter in nitrate of soda. 17 i :
or 66 parts of pure sulphate of i o .
i oy oo P 0L ammonia contain 14 parts of nitrg
PHOSPHO}}:US@; Snl rate of s9da a1§o contain 14 parts of nitrogen :
i i ttnei(t to mtr(')gen: the most costly ingredie;t oi" [
ey i i 'a' ways exists in the form of phosphates
sl lum, iron, and aluminum, or in case of soméf ““su
i Is) i in ;he 'form' of free phosphoric acid. b
Wi SOIO;{:I éoirw acid 1mph.es phosphoric acid or phosphates
phosphages A hr} Wa.ter: It is the characteristic ingredient of Suj
“reverted,: h w }iCh it 15{ produced, by acting on ¢ insoluble
Mgy g) r(;;)}; aatxggs, ?Z}llth dﬂll.t(::‘d sulphuric acid (oil of vitt
vy with the soilit gradually becomes reverted ph

Rev i

phosp::(‘)tjioé a(zeizghézed or precipitated) Phosphoric acid means strie
A i at was once easily soluble in water, but from che
bl i :1 )ecl(])me ms‘olub!e in that liquid. In present usage’
bk Stl;eop osph01"1c acid (of various phosphates) that is {1
16ad i 5 Rt 1(118 solut.lon' of ammonium citrate, which is therés
implies phosbhat(?s tf:: I'::: ié;%‘illllantifﬂ}’-'] e
- Lol y assimilated by crops.
phorfcezziglx;;ssliatlt()}? tends to show that solubjlre anpd reverted ph
e el sl con e v?hole about equally. valuable as plant-food ;
il B rpsulztslmercm,l va1}1e. In some cases, indeed, the solt
g v insmnces.the on crops, in others the reverted is superior

kg hre is prgba.bly I}ttle to choose between them.
Weloryra p orzc. acid implies various phosphates not SOlubl
nmonium citrate. In some cases the phosphoric acid is %

the most Valughy

id in all the Station analyses is reckoned as ““anhy-
acid” (P20;) also termed among chemists, phosphoric
horic oxide, and phosphorus pentoxide.

the constituent of Fertilizers, which ranks third in cost-
ts, soils and fertilizers, it exists in the form of various
hloride (muriate), sulphate, carbonate, nitrate, silicate,
| itself is scarcely known except as a chemical curiosity.
es the substance known in chemistry as potassium oxide
s reckoned as the valuable fertilizing ingredient of *‘ pot-
otash salts.” In these it should be freely soluble in water
y in the form of sulphate, and cheapest in the shape of
ium chloride).

ion of a Fertilizer, as practised at this Station, consists in
he retail Trade-value or cash-cost (in raw materials of good
mount of nitrogen, phosphoric acid and potash equal to

.

in one ton of the fertilizer.
, stable manure and nearly all of the less expensive fer-
iriable prices, which bear no close relation to their chem-
n, but guanos, superphosphates and similar articles, for
per ton are paid, depend chiefly for their trade-value
bstances, nitrogen, phosphoric acid and potash, which
vely costly and steady in price. The trade-value per
s ingredients is reckoned from the current market prices
articles which furnish them to commerce. !
, in estimating the reasonable price to pay for high-grade
d add to the Trade-value of the above-named Ingredi-
margin for the expenses of manufacture, etc., and for
s or other advantage incidental to their use.
Trade-values or retail cost in market, per pound, of the
4 ing forms of nitrogen, phosphoric acid and potash, as
New England, New York and New Jersey markets, are as

%
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AND MIXED
THE TRADE-VALUES FOR 1889 OF FERTILIZING INGREDIEVTS

| NURES
SUPERI HOSP HA' TES, SPECIAL MA
D HEMICALS ‘

s oF HigH GRADE.

FERTILIZER ice
g 1 1 . ed at the pri
The average Trade-Values or retail cost per pound of the ! 3 n in these classes of goqu is reckon
occurring forms of nitrogen, phosphoric and potash are ag 10 iy nitrog® terials of the best quality- less found to be
4 ol R eAcid is reckoned at 3 cents, “I]‘?l" phoric Acid
b oric luble Phos ;
Nitrogen in ammonia salts____.__. .. Sl e R B Tn this latter form it ts, if sufficient
; S A T T Potash is rated at 4} cents riate
. pithatpa L L R SR L e e : er pound. binewithittoma‘kemu ;
Organic nitrogen in dry and fine ground fish, meat and blood 3 g

in cotton seed meal and castor pomace....______ 3
in fine bone and tankage._ .. _...___..__.________ |
in fine medium bone and tankage
in medium bone and tankage
in coarser bone and tankage_._____.___.__.__.______
in hair, horn shavings and coarse fish scrap

Phosphoric acid, soluble in water

i mbine with the chlorine,
resen
o -« reckoned at 6 cents

: d
f the Ingredients in Superphosphates an

i ifference be-
the valuation O U these goods. The di :
e 0 n;anufacturer’s charges for con

nts the 5 ing them.
ﬁg“re]s ri‘ifti)esxianufactured articles aﬂdbsiitﬁig abhis
materials ‘xing, bagging or b * i
! < dine and mixing, 5 redits
‘\x e fqr gr::(l)(rlxlllrlx;gission to agents and d.e s ol ,
H ‘ ;(r):;, pad debts, and ﬁnally;ﬁ’;'tof;ﬁ average cost of
""""" turers agree
c of the manufac

4.50 per
grom $8.00 to &

i d cartage ranges
o, handling an

in ammoninm ocitrate®._ - ~o.. oo o ... '
in dry ground fish, fine bone and tankage
in fine-medium bone and tankage
in medium bone and tankage
in coarser bone and tankage_____.._._______
in fine ground rock phosphate_... ________.__

Potash as high-grade Sulphate and in forms free from Muriate (or Chlorides)
as kainit

of Ammoniated Supegr;;(l)xos;;t:iatte;é
i s $29.10, &

erage valuation wWa 0 sy

o0 . 0% ?vﬂ 2gpe1' cent. on the valuatlor'x fim

Bt o B o ; ts in the raw materials.

ilizing elemen h
i (;fhzhe \if‘(ra;ﬂtllf;ngverage cost was €40.20, the averag
ecial Man

y and. the d or P C
dlfference %0.00, 14.3 er Cenr;. advan e on

average selling price

These Trade-values were agreed upon by the Experiment station
Massachusetts, New Jersey, Pennsylvania and Connecticut, for us . s we multiply the pounds
their respective States during 1889. They are the average price + the Valuation of @ Fertmzerl <& gounds We thus
which, during the six months preceding March last, the respec trogen, etc., by the trad‘?'va ‘:;’ xIx)ts and adding them
ingredients were retailed for cash, in our large markets, in thoseHt per ton of the geveral ingredients
materials which are the regular source of supply. They also CO tain the total valuation per t(.)n' ifted into four grades
pond to the average wholesale price for the six months ending ‘- Ground Bone, the sample 18 § Jue of each grade by
1st, plus about 20 per cent. in case of goods for which we have W&
sale quotations. The valuations obtained by use of the above figl
will be found to correspond fairly with the average retail prices at

; te the nitrogen-va A t. of each
tely ri(i):n ffu nitrogen per ton, by the Pe¥ e
e pou
large markets of standard raw materials, such as :

-value
iplyi it by the trade-va
oduct, multlply{ng it | Aip
J‘!Sﬂth i Fhathp: grade, and taking this final pr(})1 e
mtl';’ genSu:n:n?ng up the separate values of each &
cents. Su
d, together with the values

el of each grade of phosphoric
ly computed, the total is the

Nitrate of Soda,
Dried blood,
Azotin,
Ammonite,

Muriate of Potash,
Sulphate of potash,
Plain Superphosphate,
Dry Ground Fish,

Bone and Tankage,
Ground So. Carolina Rock.

Valuation of the sample of

) : . are twofold : 2 i worth,
the ¢ Valuatwi: en lot or prand of fert%lxzersrilcse g
i':svlh:’:h:rrageg what it costs. If thte) s:(l)llzgab{’y cure thab
( ’ e -
- . the purchaser may wenty-five
-::asoe v:;gix:lor;,f the Is)elling price is twenty to t

i iy price ; but
her than the valuation, it may still be 2 fair P

* Dissolved from 2 grams of the unground phosphate previously extl‘ﬂt‘ted, 3
pure water, by 100 c. c. neutral solution of Ammonium Citrate, sp. gr- 1.09 1"
minutes, at 65° C., with agitation once in five minutes.

Commonly calle
verted” or ‘“backgone” Phosphoric Acid.
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i i i “ USED IN MiXED FERTILIZERS.
n proportion as the cost per ton exceeds the valuation there § 8 COMMONLY
to doubt the economy of its purchase,

ogen as the Clief Valuable Ingredient.
2, Comparisons of the valuations and sellin

Mg T 3 &l % g.'pl‘i()esofan ------------------------------------------- ;
of similar fertilizers will generally indicate fairly whic), is the IR OR 1.1 L AU S S St e e iy A0 T i
for the money, e t00 literally construcy - TR i g

But the valuation is not to be too literally construed, f,. A el .
cannot always decide accurately what is the Jorm of Ilitr R -
etc., while the mechanical ¢ondition of a fertilizer is an tem I T
influence cannot alwaysbe rightly expressed or appreciate, i

For the above first-named purpose of valuation, the trade-yat : ; of Valuable Ingredient
of the fertilizing elements which are employed in the C()mplelt: QR ric Acid as the Ohisf ""g- __________________ 1
should be as exact as possible, and should be frequently COTTectag I R R e R R T 2
follow the changes of the market,. e 5

For the second-named use of valuation frequent changeg of d Bono Black......oo.ooieiia
trade-values are disadvantageous, because two fertilizers cannog ik
compared as to their relative money-worth, when their valuationg, _Potash as the Chief Valuable Ingredient. y
deduced from different data. : e Sulphate of Potash __. oty e e i %

Experience leads to the conclusion that the trade-valueg ad phate of Potash and Magnesia ... ococoomeea. . 4
at the beginning of a year should be adhered to as nearly as oo o mmmmmmmnmermnnneen e 2
throughout the year, notice being taken of considerable Changes S T 1
market, in order that due allowance may be made therefor. A

The Agricultural value of a fertilizer 18 measured by the bhep
received from its use, and depends upon its fertilizing eff ' / Nitrogen and Phosphoric Acid. o

producing power. As 3 broad, general rule, it is true that Peruvi S SN TR A R U RO e (DT T .
guano, superphosphates, fish-scraps, dried blood, potash salts, el L AR S (T Y x
have a high agricultural value which is related to their t I 1 cnnnee e e
and to a degree determines the latter value. But the rule has m s
exceptions, and in particular instances the trade-value cannot al
be expected to fix or even to indicate the e, s N 82
lizing effect depends largely upon soil, crop and weather, and as th i Stuporphosphates and Guanos. ... -": _________________ 36
vary from place to place, and from ot st experionsn . o A e oo 12
or estimated except by the results of past experience, and then ol pmixed Fertilizers ... ..._...coooioos
in a general and probable manner.
US FERTILIZERS AND MANURES. o
Hull Ashes --------------'"'"""""'"'"“-"“: ____ 9
WL k R 1
: rom flues of boiler.... ... SR SR o 2
CLASSIFICATION OF FERTILIZERS ANALYZED. _‘__‘* ___________________________ :

The fertilizers and manurial waste products analyzed at

Station Iaboratory from November 1st, 1888, to Noyember 1 U TR e
1889, were as follows :
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ent to 20.6 per cent. of nitrogen, but

hich is equival
only contains less than

These ana i i
lyses are discussed in the order above gi
lVen ;
: f ammonia comm
; ‘pha.te o

followi

t‘helowmgi pages.—In all cases where the contrary ;

rem‘slam}‘). es were .drawn by agents f the Statioi g i

deall prices are in all cases given.' By special t “hel
er in many cases the act ‘ i i S wi

i ctual cash prices paid havye be‘:;

stock of 1.. Sanderson, New Haven. Guaranteed
a,mmonia. ;
_ stock bought by Dennis Fenn of C. Meyer, Jr.,
Guaranteed 24.5 per cent. of ammonia.

v

DI = x
. ATE IGH E NTAININ
l I{AW RIALS OF II G GRAD CO T
G NI R
0G.

iy
BE CHIEF VALUABLE INGREDIENT, ANALYSES.

NITRATE 2405 2443
Nitrate of Soda is mined i OF i oo 20.46 20.88
ment: Tt usaall ined in Chili and purified there hef ammonia. - - - ---------=---" 24.85 25.35

: contai ; ore
s ins about 16 per cent. of nitrogen, ¢ et fon -~ ~--- - =<~ $75.00 74.60
3 1 5
costs per pound in cents.. 18.3 17.9

lent to 97 per cent. of i
: . of pure nitrate of soda. It i .
zelrizt,l,e sfalt. and some moisture. The usual guarca(:]ttezu']s ‘be
.24.3§ Iéltl‘ate of soda equivalent to 15.8 per cent of1S ‘9
438. Stock of Rogers & Hubbard Co., Middl rown
anteed 98 per cent. i oy
by2é‘(758ﬁS§Ild by L. Sand'e.rson, New Haven. From stock b‘
242.7 4 ar?mond, Elliott. Guaranteed 95 per cent Fﬁ

. Stock of L. Sanderson, New Haven. G ;

i g . uaranteed

DrIED BLOOD.

'Tconsists chiefly of the blood of cattle killed at
s, which is dried by steam Or in kilns till it con-
12 per cent. of water, and in that condition will
ly.

tock of L. Sanderson, New Haven.
sent. of nitrogen and cost $50 per tonm,
rogen 20.5 cents per pound.

This contained
making the

ANALYSES.
Matataca, % 21“:: 2468 2497 i
Salt [sodium chloridej ---------- | it 1.31 ;s
---------- .60 ‘ Bk COTTON SEED MEAL.
Sulphate of soda .19 .36
phate of soda ........._.... 21 ' et
f{ure Nitrate of soda........... 97.54 95‘;‘: 9?-23 | of the cotton plant, after ginning to remove the
atters insoluble in water _____. Sn __' g , passes through 2 mill which hulls or decorticates it.
T — T is ground and the oil is expressed. The ground
Contains nitrogen ... .._._ ie o \ (1)(5)'28 10(_’-03 he presses is used as a cattle food and fertilizer. The
Cost per ton .. ... ... Sk g I burned for fuel in the oil factory and the ashes, which
Nitrogen costs per pound i ; S 55.00 3 ' 90 to 30 per cent. of otash, are also used as a
per pound in P P )
cents. ..
"""""""""" 17.4 17.4 17. oy
75 d by J. E. Soper & Co., Boston. Sampled and sent

Halladay, Suffield.
d by Olds & Whipple, Hartford. Sampled and sent

* ) 7
Dealer’s regular price at store.

SULPHATE OF AMMONIA.

d by J. E. Soper & Co., Boston. Sampled and sent
, Poquonock. Guaranteed 7.74 per cent. nitrogen.
d by J. E. Soper & Co., Boston. Sampled and sent

, Poquonock. Guaranteed 7.74 per cent. nitrogen.

This arti
gas-workqtlsle, rlllow made on a large scale as a by-product 0
equival tj fsufa y contains over 20 per cent. of nitroge? '
ent o S t Zoh
The rest is chiel;m 9¢ 1097 per cent. of sulphato of ammOoP*
y moisture, The usual guarantee is 25 per cent
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2492, Solq by C. L, Spencer, Suffield, ¢, EdWard ‘
Sampled ang sent by Allen Wilson, Suffielq,

2494, Sola by Allen Wilson, Suffield, ¢, EdWard
Sampled anq sent by Allen Wilson,

65
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f F. Ellsworth, Hartford. Guaranteed 5.75 per
ot T rth, T o
1 horic acid, 1.30 potas |
4 lﬂsoﬂﬂl o Soal Castor OF Fio,, St Tonis Sal

y

rtford.

PPkﬁ_ It{Tmlt;;f)I;‘er & Bro., 215 Pearl St., New York.
by H. J.

i ford, and W. W.
ANALTSES, stock of W. F. Andross, E. Hartfor

v UL 2596 A50 2449

Ui P IR N S AR 2595 2584
Shosphortmaty | 01T 211 349 gy 2.56 g 5.54 5.60
SN L G ;gﬁ 212 1,86
Cost per tou...-.__ ........... $23.00% 96,00 24.00% 94 00x 27.00 et ]:16 1.04 e
Nxtr.ogen :osts I e e oo e i $25.00 25.00 25'§0ts
ity L S N x . T uo U ( . ;i
A2.20 iralgl SUEES. o 46 S on a .. 183 cts. 18.7 cts. 189 ¢
* In car lofs, isiper pound ...

i the
.00 per ton since
- has advanced $5.0 ¥
‘MCSSEOI' Po:afl:nce it has become one of the n‘;:st costly
i ‘lzxzt;eag in 1888 it was one of the cheapest.
efl, W
]

Nos. 2449 and 2450 were received from fI
nock, who stateg that they are
of J, E, Soper & Co., Boston,
giving 7.74 Per cent. nitrogen 3
sizes from %5 to 160 Pounds, an

S Frye’ Po
ir sampleg from g cap lot by
on sample shown, anq ang] HORN SHAVINGS. e
3 1 inton. These shaving
d that it wag of all gr:idea Biby Lawrence ]?iozlebffizw;nfactory in which the
i L 0 )

5 that after correspondg ite fine e Stat,ef raw linseed oil and tallow }?reVIO“S

I mz mﬁ:;ffn very large amount the shavings are
pph

Fine, smaller P s (LT RN LY
Fine medium, smallep than oy ineh . . T 1 22
Medium, Smaller than +% inch

Coarse, larger than 1% inch

HOSPHORIC
ONTAINING P

¢a GrapE C

TERIALS oF HI

: ]

Acip.
BoNE BLACK OR BONE CHAR.

d. Taken

Kelsey, Branfor

d sent by E. R. o

i:ﬁe:: small articles of iron are case-hard;enceecz1 A
er cent. of sand and soi_l‘ an 84.98 pei( s
Mll)d Th.is material is little if any quic

ial
s cellent materia,
respectively—the rates used ip aw South Carolina rock, but is an ex

nitrogen in cotton seed meal hag
pound. It stij re
available nitrogen

the valuation of mixed fertilizers
cost at retail from 12} to 15 centss
mains, as Jag¢ year, the cheapest source of qug

ing it with acid
low price. Directions for treating it with a
a low v

Mr.
) : ion for 1883, page 29.

. of this Station j the
: 'tlll!:deg) ?:;ating it and the results are given on

Castor Poumacg,
This is the ground residqy

¢ or cake of castor beans from whi
¢astor oil has heen extracte

d by pressure,
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GNESIA.
D1ssoLvED Bong BLack, g SULPHATE OF POTASH AND MA

by ally sold as ¢ sulphate of potash?” 0,1"
e yntee of “48-50 per cent. sulphate,

B gua;539—27 per cent. of actual potash. It
. 1;(4)16—5'0 per cent. of sulphate of potash, over
: Soﬁﬁe of magnesia, chlorine equivalen't to 3 per
:1 Salt, besides sulphates of soda and lime, with

i oisture.
eessz{:p]}]\late of potash. Stock of L. Sanderson,

5 ; hate.
uarintgijslz.o pgj)l;e;)l;r. Iil.ﬂganderson, New Haven,
1fn(é)l %lliott. Guaranteed 50 per cent. ;Idllph:;clela.
te o’f potash. Sold by C. Meyer, Jré r?fteeg
k bought by G. F. Platt, Milford. Gua

: tash. .
at?: }()); potash. From stock bought of Merritt,

This material is a Superphosphate Prepared by ty,, ting.
bone black from sugar refineries with il of vitrio] Whigh o
nearly all of the phosphoric acid soluble in water, i

2447, Sold by C. Meyer, Jr., Maspeth, I,
Dennis Fenn, Milforq, Guaranteed 16 per ¢

2428. Sold by L. Sandérson, New Haven,
cent. soluble and reverted.

2471. Sold by L. Sanderson, New Haven,
by W. H. Hammond, Eliott,

2451, Sold by L. Sanderson, New Haven, ,

2633. Dissolved Bone Black made by E. R, Kelsey frop
Char No. 2475 by the following formuls : 175 pounds of
vitriol 50° B, 60 pounds of water and 235 pounds of hopg py
Its cost is not known, The valuation would he $26.45 per ¢

i From s d
ent, phOSphOri
Guaranteed

From stoc

ick
ANALYSES New Milford. Sampled and sent by Mr. Bostwick,
AT uW  yy gy i
Soluble phosphoric acid _______ 1333 1695 1532 1549 b 2469 245 2495
Reverted phosphoric acia ________ 3.93 .06 .68 .08 g s 25,40 25.98 23.61
Insoluble phosphoric acid ________ 1.74 none +12 00 52.23 25112 46'9 48.1 43.5

6.6 . )
Goetbenton o . Y $26.00  26.00  26.00% 96 IR atach. ... 9 00 30.00% 30.60  40.00 _
Soluble sepehaieNEPI. $ 00 $61.20  30. ’

per pound in cents________ 72 7.6 8.1 8.3

e PR SR

* Regular price at dealer’s store.

* Regular retail price at dealer’s store,

Valuing reverted and insoluble phosphoric acid at 7% and 2 cents |
pound respectively, soluble phosphoric acid has cost from 7 to 8 cel
Per pound. Attention is again called to the fact that soluble phosph 0
acid can be bought a good deal cheaper in dissolved South Carol

rock. Granges, and farmers’ clubs that buy in considerable quanti
would do well to inquire for it,

is about

rrade sulphate of potash (No. 2444) at $61.20 pet;):,on is al
source of potash as the double Sulphate at $30.00.

A
‘ MURIATE OF POTASH. ;
muriate of potash contains about 80 pe‘r 021111:‘;. (())f
otash (potassium chloride), 15 per cent. or Ifnwater
(sodium chloride), and 4 per gent. or mori omm‘ia‘te
y retailed on a guarantee of 80 per (]:Jen : :
ivalent to 50.5 per cent. of actual potas .th el
om stock bought of C. Meyer, Jr., Masl?ete, el XL
Milford. Guaranteed 82 per cent. muriate. W
ock of L. Sanderson, New Haven. Guara
riate, ; ‘
ock of the Rogers & Hubbard Co., Middletown

80 per cent. muriate.

ITI. Raw MATERIALS oF Hicr Grapg CoNrarning PorAsE

HiGH GrapE SULPHATE oF Porash,

This material containg over 96 per cent. of pure sulphate®
potash or about the same quantity of actual potash as ®
muriate, but contains no more than a trace of chlorine, :

2444, Sold by (, Meyer, Jr., Maspeth, L. I.  From 5t0%
bought by G. F, Platt, Milford, Guaranteed 52 per cent. potd*
The analysis is given in the next table,
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n New York City, had the

2470. From stock
’ bought of I
. Sanderson, N, : , from 2a single bag i

W. H. Ham
(8 = 0 i ;
ond, Elliott. Guaranteed 80 per ¢ Hy :
A ent. my psition
R 000 e " 26
SO 0000 16.65
Actual potash --..._....... g““ 2442 OO i ?0
R ey R A ? L15 52.11 g o O .
I R LK 89.3 e 2.08
(éOSt perifon .ooolia oo $41.60 1 U 3.37
Cost SR :
of potash per pound in cents 4 42.50 e T 11.06
* 41 oo I I 41.35
Reg\l]ar price at dealer’s store, 3 -‘“ble in AR L i 4
109.60
Sanp, n equivalent to chlormenl e ke drl-mamsai= T an Ty 9.34
100.26

Kainit is less uniform in iti

o : composition tha
i qu;‘; &(;nta;ns from 11 to 15 per cent. of np(fth:shOthet
i combine}(rl 0 ‘soda, an('l rather less magnesia. Th,
e gy v'v1th chlorine and sulphuric acid [?se “‘4
v e alns more water than the sulphatt; or .
vy li(s)ua;;y ps;l‘d onta fuarantee of 12 to 15 }?;.1 j
e cent. “sulphate of po 5 The
gonlt)ainz l:;of‘zlligaor be used as a sulphate OF }fz::éh bIs
it andnhenotxgh chlorine to combine w;th '
; there is every reason to believe that its‘

h than kainit and consists

re potas
the muriates pre-

ains rather mo
potash and soda,

nd muriates of

NTAINING NITROGEN AND PHOSPHORIC

Acip.

griats Co

BoONE MANURES.

exists as muriate and not as sulphate

67. Sold b L. Sanderson’ Ne Ha en tO H H 1
4 W V ) ;i‘ > . am

Ellgiztgt. (::‘ruaranteed 12 per cent. of potash
5. Sold by L. Sanderson, New Ha;'e;l

ANALYSES.
Actual potash ______. b
RS e 8
R DY

SYLVINIT,

This is a
product of the Stas
: sfurt . ‘o
used by manufacturers of mixed fertilizgx?staajl}tl lx?lduslzry ‘;}:
ay be offer®

Li iola
Potash,” but like kali]:;tk;;mt-tlt is offered as a Sulphﬂ
0, it cannot be de
properly regar®

the retail trade.

) (¢ a p uric a(,ld

SI](:[I |Ul 1t does not ontain en()ugh Sul h

A% 1t ll all the pOta«Sh pIeSenb’ and mor eoVel, conta«lns be
C cnlorime as p uric ac d

a]ld '1)]“ times as mu h hl Su] ]l Tl 1d.

» « Bone Meal” and
es signify material,
nes such as shank bones used in

cases these terms refer to the
have been thrown

less meat, tendon,

it Ground Bone,
may in some cas

Bone Dus
ed to fertilizers,
, clean and pure bo
handles ; in other

ushing fresh or moist bones which
aw or after cooking, with more O
and if taken from garbage or ash heaps, with aghes
ing ; again they denote mixtures of bone, blood,
er slaughter-house refuse which have been cooked in
in order to recover grease and are then dried and
age ;” or, finally, they apph to bone from which a
of the nitrogenous substance has been extracted in

The nitrogen of all these varieties of
cchanical subdivision

lly the same fertilizing value.
establishment of this Station, twelve years ago, there
eat improvement in the mechanical condition of the
s sold in Connecticut, as is seen from the following

to com® :
tweel ¥
A u‘:
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e bag in New York City, had the

‘ , r
2470. From stock bought of L. Sanderson, a sing

W. H. Hammond, Elliott. Guargnteed 80 per ceng

v B .25

r S 16.65

ANALYSES. oo 27.10

2446 2442 e 2.08

Actual potash __.................. BLTb 52.11 e e T ememmemennee 3.31

Equivalent muriate . _ . _... __. posss 3 BLG 82.3 . s ek BT 11.06

v Ll

Cost per ton _..._. S e S $41.60 4250 40 on NN oottt T 4
Cost of potash per pound in cents 4 4.1 3 e

b 9.60

* Regular price at dealer’s store, ]09 ad

uiva]ent to chlorine..------------===""""" )

KainiT. 100.26

Kainit is less uniform in composition than the ot : gl 4 consists
salts. It contains from 11 to 15 per cent. of potash, mg rather more pOhaSh than kainit an el
that quantity of soda, and rather less magnesia. Thege muriates of potash and soda, the murl
are combined with chlorine and sulphuric acid. Unle

- cined ” it contains more water than the sulphate or my
potash. It is usually sold on a guarantee of 12 to 15 per
potash, or 23 to 25 per cent. “sulphate of potash.”
properly be called or be used as a sulphate of potash, be
contains more than enough chlorine to combine with
potash present and there is every reason to believe that ifs
exists as muriate and not as sulphate.

2467. Sold by L. Sanderson, New Haven, to W. H. Hai
Elliott. Guaranteed 12 per cent. of potash.

2425. Sold by L. Sanderson, New Haven.

PHORIC
1aLs CONTAINING NITROGEN AND Puose

BoNE MANURES.

ne Dust (}l‘()llll(l Bone Bone Meal ” and

) 9 <« ,” 113 Y .

3 : i es si i y rial

to fertilizers, may 1n gome cases sngmf mate g
re ne used 1m

such as shank bones di
clean and pu bones }
andles ; in other cases these terms refer to the
: ’

'g flesll or mol t b()lleS Whl(';h }lave been th!‘OW!l
1 5
S.

don
e or after cooking, with more or less meat,. ttlf!; she;
8, wi
R ptanl pobanhil p LS T 13.20 d if taken from garbage or g heoafp 1,)one blood,
st nor b0 $12.50 g ; again they denote mlxtu}l;es L co’oked Y
......................... - 3 ve
Potash costs per pound in cents___.. 4.7 slaughter-house refuse which b

o 1 nd
order to recover grease, and are t}}en dl::}(;ii:h ¢
ge ;" or, finally, they Apply to bone lOIItl ot
f the nitrogenous substance has been extra

SYLVINIT.

by . o st s o oy O 1an he nitrogen of all these varieties of
used by manufacturers of mixed fertilizers and may be oﬁ : ufactux:e. The n i ft o sl e i
the retail trade. Like kainit it is offered as a ¢ Sulph they are in the s.f;.miens 1
Potash,” but like kainit also, it cannot be properly rega™® ey the' same fertilizl gst s e g
such, for it does not contain enough sulphuric acid to ¢ : eﬂtabpshment of ih‘:l th: mec’hanical yoars ago, here
with all the potash present, and moreover, contains betwee® eat nn.provement.1ut M e
and four times as much chlorine as sulphuric acid, A * B Conncctiout,
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EXPERIMENT STATION. 5

Bone and Meat. Sold by L. Sanderson. From

: by W. H. Hammond, Elliott.
by C. Meyer, Jr., Maspeth, L. L From stock

Platt, and Dennis Fenn, Milford.

?Ltlon $37.49. The agreement between average cost

is near enough to be satisfactory and shows that anqg y

trade values are substantially correct as regards b the §
’ One,

2. Manufacturers’ Samples and Samj)les sent by P
“rehe MECHANICAL ANALYSES.
2430 2426 2472 2442

2406. Plumb & Winton’s Pure Ground Bone
92 78 46 3%

Plumb & Winton, Brid
t. A )
| geport. From stock solq to fthan ¢y inch.--.--------
8 19 26 26

Pl;tz;,l ;‘Tewstown. Sampled.and sent by T. E. Platt. maller than s inch ----
F 5 elf'Recommendmg Fertilizer. Made and than 'iL inch _________ i 7 18 26
gy Y atorbaty. " han & inch 3 10 34
24520 Ground Bone Made and s led ! T i

ton, Bridgeport. ampled by Plumbi§ CHEMICAL ANALYSES.

2585 Lister's Celebratsd Ground Bone. Sold 1 2 2430 2426 2472 2442
Rl Choninl Woo ov .0 | o g
PaiiSGi{ tD}e;:rhlng’us Bone. Sold by L. B. Darling Fertiliz PRI i j ;

ucket, R. I. Sampled and sent by R Fo 1 .. $35.00 35.00 35.00 28.60
ton. ‘ y 8. A. Moore gy - $44.43 41.86 33.01 21.50

luation of 2442 is due to its coarse mechanical

2619. Ground Bone. Made and sampled by Taylor .
The coarsest lumps were however readily pulveriz-

Rockfall.
2635. Pure Ground Bone. Made by Downs & Griffin, D
’ -

S 3 ‘
ampled and sent by E. H. Wakeley, Ansonia. od and Bone Animal Guano. Made by Thompson

ertilizer Co., Chicago, IlL. Sampled from stock of
, Willimantic. Guarantee 2.4 per cent. Nitrogen,
ic acid and 7 per cent. sulphate of potash.

yod and Bone Animal Guano. Made and gampled
on and Edwards Fertilizer Co. Guaranteed Nitrogen
., phosphoric acid 11.4.
ifacturers objected to th

MECHANICAL ANALYSES.
. 2406 2412 2452 2 25
ane, smaller than 4 inch___._____ 49 64 5495 .525 2;‘856 22;’
Fme. medium, smaller than g%inch 16 15 18 2.5 2‘% 26
(l\)ledlum, smaller than 1 inch_.___ 15 14 5 018 20 2; 21
oarse, lar, i 9
, larger than % inch....____ 20 R LR DR Y20 2 22 lysis of the fi !
e analysis of the first sampie

g that it did not represent the brand they were
They stated that they had changed their formula
new sample, 2618, fairly represented the goods

CHEMICAL ANALYSES.
2406 2412 2452 2585 2586 2619

Nitrogen . 3.01
----------- : 373 480  2.92
Phosphoric Acid 20.10 ' e 9
----- s 20,98 1856 1 5 .
Potagh gty =08 i i e o _155 2—3'61 21.23 ‘Connecticut. The analyses follow :
AT SO 2 Pl
Sroslt per ton_ ....... $30.00 30.00 35.00 -:5318 2618
aluation per ton __.. $3 i 00 SUSEEEE f ammonia . - - oo oottt .
$31.97 4007 3694 2077 3814 3142 SONMMNSNNNEH OTBARIC . - --- --oco- oot 9.37 7.36
hosphoric acid. .. .------==x---====" .40
TANKAGE. phosphoric acid - .- .-----nxeomm-ooc 6.56 | 8.97
P S S SR 6.73 |
2430. Sold by L. Sanderson, New Haven, Sampled by I . 91J
Ha‘le, South GlaStOnbury. ] - o o-ono-tecnno TR .49
o St Gty 0 ;
426. Blood, Bone and Meat. Sold by L. Sandersol; * ton $36.00
: $25.23 31.82

Haven.
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35.00
31.00
31.00

35.00

Windsor Locks.

ong, Manchester.
Newington.

F. S. Bidwell,

Carter & Str
J. H. Fish,

Boston, Mass.

St.,

|
|

The m : EXPERIMENT STATION.
echanical analysis of 2618 was as foll
?ne, smaller than &, inch OWS :
ine medium, smaller th: FearE Re st R R Sn R A e
. J an 3% inc 7 1S e o : =)
Medium, smaller than v in)}f inch ... PERS G Ko ik ;8 Per T g < ! <
Coarse, 1 AR PR T 9 N e R R
e thas s A el T 20
gt il o ; s s S
e b 2338 88%: 2888887
9582 DrY GROUND FISH 822 SR SSBEnRER
W :
oot Dry Ground Fish. Sold by Bowker T g e S
Hl A
MY .ample drawn from stock of Cartw er e L & E
price $37 5 REReRA0 08 sud HS R Bidell s N e € 28 o
: gk e i ! U e
.00. It contained 7.94 pe 2 Windsor . 8 T £z S S 2 [
As the manufacturer’s ocu per cent. of nitrogen _ ; "% B S8 %6%% 88L22¢
i aran . Y = £ e 235 9
alone to nitrogen this a,rtig:;l g _and the Station analysig E gé B2 % Eds TER '%P?i 25
supe. . ed am 3 1] ,T“ o s o v =
ted superphosph e is not included among t} ' m@*’ = E0% & 23
phosphates given on subse g the amm s dF ‘m g SgsEFAS
quent pages. : %Ew.é 2- 8488 A BgEE8
2 g8 g3 =
§£8EBER g%*@m,ﬁeﬂaf;%
mEoBER AEa SEAFZ IR
Mixep FERTILIZERS "3‘“.3@43,5 2 AP 80 g =P . 1w
. s = e —= . <
L Nrrroce %M.O, Raw. g .%“{;:‘év{"‘, o
L NOUS SUPERPHOSPHATES AND GU SHASO= SEnF HEomeEBE
ere are 1 . ANOS. e 5 S S g
e ks lnc(liu(.ied mixed fertilizers containing ni 8 4 -gi 2 ?é, e
by their and in most cases potash, which g nitrogely g g‘» 4 g ?ﬁ?‘i Sl = %
£ fiy glanufacturers for use on an_;r L lare not desig EuE 2 T : < i
u g e C g = = -
2 res” are noticed further on. Fish pecial crops. «Qp Ec‘fzﬁ .35.:(‘5 = an g = <
these goods because it is someti . Fish serap is classified 3 oS 2 452 g B 8’ 8
. mes aci . . ) o ° °
to presegve it, thus making it a ni acidulated with oil of vi RE 2 2ok s T oA By B
g a mtrogenous su hos ] S e % 5 Ng B
,perp Obphate. %ECO) 8 -é‘:i g o 8 = ; 2
1 SanZ])l g o B 2 S0 3 54
. es drawn b 2 e -3 Q8 3 B 4S8 A~
Tn th 24 Sigfion Adgante. s mse 2EE 55 ok
e tables on S~ e o == 2s 9
f this ki pages 77 to 89 are gi 895 2305 282 28 E
of this kind. e given fifty-eight anal 5 82 2 g g omg e E
Aft : ey oS =2 4 < -
are fr:r A ;l ame of a brand the names of a b | -
uen i iy number a) g : :
S dl‘;lwn {')y given. This indicates that a sampl i Of. % 3 -} < %

y our agent from each d g of by R : 5.4 A i
corresponding analysis was mad ealer named and that 4 = 1 2 » <
all these samples. ade on a mixture of equal parté e - e D fé

The Stati e 3 g Bigea
10N as ] = =S i =]
ity assumes full responsibility fo . g e & CHR e
¢ and analysis only on such sa 1Y r accuracy of S 2 p 58 & & 2 7 <
agents. On mples as are dr . its OF = 250 LR
itself §amp1es drawn by other per ik b,) " " &2 &% 9 z2 % ~ o
o responsible only for the accura persons the Station hol B .5 L 3 A SO
9 5 P . . R b D -
e making an analysis a form o of. analysis, but Ty . o= o it
a = iz E
P v the s R n cnord statement that the PEC g grric £ °
1018, . rdance wi . ire
A blank form for this statement is t'h the Btation S E % §§ % §- § ;;;5 ‘5
is furnished on applicatl o o - S £ et

TLebanon.

h,
Wheeler,

A. P. Smit
w. E.

Portland, Me.

“‘Q\meerlagd Bone Co.,

\Cumberland Superphosphate.

|

2508

35.00
36.00

Jr., Mystic.

Andover.

|

L. D. Post,

Ma

39.00
40.00

Feed Co.,
38.00

Manchester.

Hartford.
umber and

pes Branch,
1ds,
L

‘W. H. Chi
\Southington

uvian Gu-
N.. X

il

mula and Per
158 Front St.

? For
Co.,

Mapes
ano

1 use.

\
\

2517 N\Complete Manure, for genera

Southington.
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e - :
-49%s year a circular was sent to gl
e gOOdS were sold in C 4 all map Average Average Percentage
sho A o onnect;cut, asking th ufy, Cost. Valuation. Difference.
e -W at would be about the averawveO em g & - $34.10 $29.10 T
goods in this State during the comin 8¢ cash pricg o8 - 34.55 28.79 2.02
R A R g season. I the gy e 35.74 28.44 95.6
quotations: is also gi ab) 0 -
manufacturers’ stat given for compaee NGRS - 36.58 29.42 24.3
ement of the average retail cash pp_a son . 37.60 30.47 23.4
Tlce 40.13 33.13 922.9

th cas 1 lil]
in e Sla'e 1n cases Wllele 1|le mallllfactulel Slp e
d

ment. The cash prices "3
prices ‘are usu Sue
than the credit or “time” prices ally about five per Centh ; __The analyses of 23 superphosphates out of the
g 9 their composition is below the maker’s minimum
Thirteen are deficient in

The retail cash pric (o
ent dealers varies pin so(l)xfeﬂ;:ssame fe.l‘ L ey by g o perhpaian
of differences in freight-rates es considerably, partly on : eight in two and two in
etc. Some manufacturers ar;'a};resenc‘e i abs.en(;e of comp e deficiency is due to a mislead
fhat a given brand shall be soldge i -thelr selling agep sethod of expressing the guarantee of potash.
in the State, but usually the pri & ; un1fo.rm price at all n d, under the law, that the quantity of actual potash
The last column of the tablI(; :;‘e i al‘ged.ls fixed by the d' ly stated. “Potash, Sulphate, 4 per cent.” means
ence between Cost and Valuati an:il il ‘.‘ Percentage Dj of actual potash in the form of sulphate, and not
method of calculating it ma l{;m’ Its significance and of potash, but the expression is often used by man-
analysis in the table on page 8 4y Ne ‘S)een by noticing the hen only the smaller quantity of actual potash is
the valuation is $36.31, and the,d-f; . 255%7. Here the cost is fertilizer. Such use is deceptive.
By multiplying this difference $21 Gf;I'enCe between them is $ Potash.—The analyses of this material which in past
.the valuation, $36.31, we get 4,6 ;h » by 100, and dividing i 1 a favorite fertilizer in this State, though included
ing price over valuation, whicl; ;,dv(; percentage advance of§ enous superphosphates are also tabulated by them-
average the costs and profits of the mancef should .reppesent on 88. Most of the brands are not simple mixtures of
ecad materials into a mixed fertilizer. HARASCRERT W0 converti d potash salts, as the name would imply, but contain
his sales. , selling it and collecting No. 2600, more than 4.5 per

all the three ingredients.
ing, and in this

luble phosphoric acid.
particular analyses.—The analysis of Ludlam’s Cereal

2487 having been unsatisfactory to the manufact-
analysis was made, No. 2602, on different samples
our Agents. The two analyses given in the tables

ntial agreement.

DIF |
FERENCE BETWEEN COST AND VALUATION.

Leaving out of account the |
Wiy o - the last two analyses in th in wh
o nitrogi?o?sd Sv:luatwn by more than 50 per cent.etlf:I:\eer:lge s
it di?f::g}:os?hates was $34.10 and the average V4
e o ce is $5.09, and the percentage difference f 7
WBhrsiic containeg .antltles of nitrogen, phosphoric acid and po :
i i h:n an average ton of Nitrogenous SuperphoSP™
in this State for $29g.10 ’Qléﬁ“l;" :;,terials of standard quality in tof’
$34.10, and hence the m;nufac:u:Z::?g:ncis uz:;l;:;?p:;;ee;:g

ptoﬁts on a ton of iel tlhze! avera, ed $S 00, or 1‘7 nt. 0{ tl
g . y i ¢ per ce

9. Manufacturers Samples.

e not found by the Station

ers named below we
y stocks which they inspected, and accordingly the
at the Station by man-

e made on samples deposited

een City Phosphate, made by the Crocker Fertilizer

ical Co., Buffalo, N. Y.
ocker’s Superphosphate, No. 2, made by the Crocker

& Chemical Co., Buffalo, N. Y.

The perc i
sma,llerpt ﬁiseni;z%et}()l‘lﬂgrence between cost and valuation has D¢
e haz el an in any year since the present syster \
en used, as the following table shows :
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2564. Crocker’s Ve
. getable Bone S
Crogker Fertilizer and Chemical Co. lglfirff;}l]:)) SPNhate, Mad
2570. Kelsey’s Fish and Potash, made b % '
ford, Conn. . , v Kl
2572. Lister’s Ammonis i
2. iated Dissol
Fertilizer Chemical Works, Newaiio vNedJ e

2ﬂw.FbmofBo‘P
dlefield, Conn. = hosphate, made b

2571. Standard G :
Bowton, Macs, uano, made by the Standard Fepgs,

ade by
y G. W. Mill

2616. Royal Bone Ph
3 osph A1y
81 Fulton Street, N. Y. phate, made by Williams & Qf

2615. Universal Diss
2 olved B s )
Co., 81 Fulton Street, N. Y. one, made by Williamg &

II. Serc
TAL MANURES, SAMPLED BY STATION AGENTS

For Analyses and Valuations see pages 93-99, -

dailzl;ei a;e t1}nc-luded such Nitrogenous Superphosphates
y their manufacturers to be i
needs of particular crops. i

Gua — i
i th:azltele;s. ; Of : t.he thirty samples analyzed fifteen @
o aker’s minimum guarantee as regards one ing o
wo are below guarantee on two ingredients.

=

R, 7
COST AND VALUA ‘ EoEw
gl TION.—In four cases the valuation excél %f%%c%

Th ; ="
o v:‘ l-‘::ili'zie cost of 30 spec'la.l manures has been $40.25 and the 2 ﬁvé
oM ep s a:d35t.:o. The difference between cost and valuatiof 823
difference in case oef f’:rcentage Difference 14.3. The correspof S é "
i e superphosphates (see page go) was I7:% éﬁg

This g
higher-pﬁ:::i is :eretofore, the Special Manures as a class havé ® E'g &
s e quality of the ra i i ] 28
equally good, more economical to p“rCh::ematenals R PO 1 j l: § g
2 . 1]

Th ; ! E
et tfx Pfrcentage dlifer:ence between cost and valuation has ¥ E%ié
e last year 'than in any year since 1884, when the prest 5"5,2‘,'&3
system of valuation was adopted, as the f il i tatent & QE

shows : — : Piening o °‘

® ®
- -
o o

Hubbard Co., Mid-

46.00

46.00

Manufacturer.

dletown.

1 Crops.

Genera

\
\
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B
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., Norwich.
Plantsville.

Mapes Branch, Hartford.
& Co
son, Haddam.
Columbia.
§tragford.

)

J. P. Barstow
R. W. Cowles,

\G. A. Dickin
|Jas. P. Little,

|J. B. Holmes,

e
N'ewark. N. J.
97 Kilby St.,

lizer Co.,

Co, 1

& Co.,
adley Ferti
Boston, Mass.

apes’
H. S. Miller

'Br:

Manure for Potatoes and|

\
\

Soil.
al Potato Manure.

lete
tables.

Sandy

omplete Manure for
2603 Speci

Vege

2551 |C
|
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IY;;; A(‘;g:%.ge vAverage
o Mos L1, Saray
ORI e ol S A T . HOME-MIXED FERTILIZERS.
;g:g: --------- 42.56 ° 3365",?3 are analyses of all the samples of Home-mixed Fer-
1884" 2 :g'gg 38.70 h have been sent to the Station this year, with such
R 44.20 d be obtained regarding their cost, etc. The formulas

i fertilizers were mixed are first given, followed by

) 2. Manufacturers’ Samples palyses and valuations with some explanations and

e br: g i -

by the st ar?ds named below were not found in 5 g s o
atlon agents and the analyses were ny stock j

sampl i
ples deposited by manufacturers in accor

N8
thereforg ms
dance witp o

'ure for General Use. Made by the late J. J.

naen.

quirements of the fertili
ilizer law,
2565. Crocker’s § esial FORMUTA.
Fertilizer & » Special Potato Manure, 1 1
Chemical Co., Buffalo, N » made by ¢f 88 Dissolved Bone Black, costing ... - oxnx- $10.43
2568. Cumberland Seedin D’ i | Tankage, M sty 9.32
Cumberland Bone ¢ g Yown Fertilizer, mad. Sulphate of Ammonia, “  cacooooo.-- 7.80
. e Co., Portland, Ma; NS q ! ¥
2569. Great Eastern G » Hlaine, Muriate of Potash, Pt S SR S 5.84
and Seeding Down, made ?eﬁ Fertilizer for Oats, Bugk “ . $33.39
Rutland, v, Y the Great Eastern Fertilizer Add freight to New Haven.....c.ovcoooon.oo 160
$34.99

Total cost of raw material per ton.. ... ...

bought the above chemicals on guarantee, intending
‘mixture containing Nitrogen 4.75 per cent., Phosphoric
r cent. and Potash 7.75 per cent. The analysis given

ANALYSES AND VaLuATIONS,
1 show how closely the calculation agreed with the

N‘itrogen as nitrates._______ ")]565 2568 2569
gltrogen as ammonia, o 32 i B ition
rganic nitrogen__ ____ " 40 PO ’
BRI R T T e 1.39 T P ~
;‘;')tal nitrogen found.. . . 34 s ture for Corn. Made by Dennis Fenn, Milford.
lirogen guaranteed.. . 3"79 L78 .98
Soluble phosphoric acid. ______ e il 2 i Foruura.
Reverted phosphoric acig_____ s 1.95 711 s of Ground Bone, COStNG - meo - $10.50
Insoluble phosphoric acia f-lﬁ 456 o K “‘ Tankage, LA Al 0 .15
--------- - [ - " Dissolved Bone Black ; SIS 3100
Total phosphoric ac: 16.90 6 X issolve 5 0 :

Ly .Sp 0‘1'1c acid found.._____ 9 - ** Sulphate of Ammonia, T s e LT
Fhosphoric acid guaranteed b 23.41 9.28 Muriate of Potash L 5.20
Available gh bt B 18 . ate of Potash, D AN A R e L ] P
Liitary p Oﬂphorl'c acid found_____ 8.53 R ---- Double Sulphate of Potash and Magnesia, *  ....._. 3.06

e phosphoric aciq guaranteed_ 8.( 6.41 8.52 (e
Potash found..__ _ o R i 8.0 is $560.10
Potash gusrantead i . 1 T 6.61 " ; :
Ohtonicn e L 5.5 1‘31 3.95 6- materials $50.10, or $34.00 per ton delivered at
Valuation p;;-t-o;l- ----------------- e :46 ::37 27
# R A ST e < $32.68
i 21.2¢ 3088 xture No. 1 and 2458, Mixture No. 2. Made by

Twin & Son, Milford.
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! . Treat Woodmont.
FORMULAS, ture made by R. M A
Mixture No. 1. Mi . MULA.
Sulphate of Ammonia, 166 1bs., costing_._ $6.19 133 Ibs,, 5;:;5 No, i SIS Dire i $12.87
Tankage, 666 “.,-‘ (RN IR i) 530 « b g Tankage, A A I S AR. 12.68
BODG, ELn i A4 i 400 « e Su\phate of Ammonia, e S A LIRS 3.01
Dissolved Bone Black, 834 “ “ ___ 10.84 670 « o« | @round Bone, Sk G R BT R 26.00
Muriate of Potash, 334 % % ___ 6.95 267 - Dissolved ??et ;‘c : i ol RS
i i —_— _ . - Muriate 0 otash, —
2000 v $33.50 2000 ¢« - w $66.21
Cost of materials $33.50 and $32.85 respecti : 1 per ton
) : . pectively, deliyg A : Woodmont $33.11 P -
Milford. ’ . aterials delivered at

: - Platt, Milford.
%474. Mixture made by Edward Davis of Whitneyville Made by Geo. F. Flatt,

FORMULA. ki costing-------- $6.44
Home made Superphosphate _____.______._...__.._. 350 poung \ds Tankage, IR L L 6.1
ISy Hetapitg el kit 30 o patd b cin e sl e 350 - Ground Bone, ; @ s 818B
Sulphate of AMMONIA . - e -l oot 110« Sulphate of Ammonia, e 4.99
MERAES alL POERaRUE S0 en S SN P B L By 150 « Dissolved Bone Black, i ”-__ 6.34
“960 Muriate of Potesh RO e

6 &

High-grade Sulphate of Fcto I e
The Superphosphate was made by dissolving in oil of ¥
refuse bone char from a factory where bone was used for ¢

4 . i d %38.67 per ton.
hardening. The cost of material is unknown. ivered at Milfor P

materials del

' G. F. Platt Milford.
2588. Mixture for General Use. Made by N. D. & ture for Potatoes. Ma by ;
i | FORMULA.
oo onia, coSting.---~-s==-"=""" §18.65
W0 Hetinds Balehaos of Ammasls, B $18.68 Bt e of Ammonin, CoBg------+++~ s
Moo o L SRS 28,60 Tankage, e 3615
o v Disw g .63 & Ground Bone, oL e o
“s00 i e ok et e = 26.00 i Diss?lved Bine Blac ) T e G
ST e W i L . 10.40 8 Muriate of F Otis ;h fo b 1560
270 “  High grade Sulphate of Potash, * ____..____ 8.26 : Sulphate of Potash, e
R0 Bty e s N R o b

. b Tear H ton.
§ 3 T 1'vered at MllfOld $33.75 per
Cost of materials delivered at Milford $34.50 per ton. . ;na,tenalb delr

Made by Dennis Fenn, Milford.

2589. Mixture made by N. S. Platt, Cheshire. cture for Potatoes.

T ¢

FORMULA. . ; U costing.--- $7:46
100 pounds Bone, costing_ . . _.__.---- ; b8, Sulphate of Ammonia, s e D
300 “  Blood, Bone and Meat, Wbt g - Tankage, “ . 9.8
800 “  Dissolved Bone Black, R . 1 Bone, G o 13.00
300 “  Double Sulphate of Potash and Magnesia, * ___.__....--- Dissolved Bone Black, TR e
ST 1. Muriate of Potash, A 12.24
2000, Y Total, o i SRR ‘ Double Sulphate of Potash and Magnesia, e S AT
Cost of the materials in New Haven.. __.______ $29.07 per ton ) $64.83

Add Treaghtn 25" ST LR 2L SaRE b A 1.20

3 i : 96 per ton.
Cost of materials delivered at Cheshire .___ . $30.27 - materials delivered at Milford, $32.26 p
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Jr.,, of Maspeth, I, L, and were sampled b

analyzed early in the season, Knowing t

Y Station g,
the quantity of each which wag

. Y
helr OOmPOSiti {
used, the com

0

Psition op g
lg‘htS Were .';

with the single exception o

The mechanical conditi
their chemical compositio
mixed “special fertilizers’
the highest grade,

The cost above given is
ton prices of the trade,
these cases has been cons
which are given where g
through an agent for a car

f No. 2589.
on of these mixtures is ex
N corresponds with t
’ and ammoniated

CeHe
hat of the

SuperphOSp 9 ;‘

in every case based o
The actual cost in m
iderably reduced by
number of farmers
lot or more,

n the regu]al:
any, if not al]
special club p
give a cash ¢

lly cover the cost of screening

il
therefore, the average cos
been $35.79 per ton,
per ton. 1In no case has
the chemicals mixed,

on the other hand is qui

t of these home-mixed fertilizers |
The average valuation has been $38
the valuation been Jess than the cost
The valuation of ready-mixed fertili
te uniformly less than thejr cost.

The advantages claimed for

1. Each in
chaser and
analysis,

home-mixing are :
gredient can be separately

if necessary sent to the E
The detection of inferior for
phoric acid is much easjer and more ¢
than in a mixture,

2. It is self-evident

examined by the 4
Xperiment Station %
ms of nitrogen or pl_l
ertain in a single arti®

. -ojquosur
.

“palIaAdY

‘erquios

“puno g

; *oruesi0

. guowmmy
sy

is better able than an

Y one else can be to ada

that an intelligent farmer by home-mixifh

pt the composition (

|
l

T
|
|

|
*poYeInoIe) |

|
|
!
i

EXPERIMENT STATION.

34.99

!

6.16’\‘ 4.61“ 38.06, 34.00

7.56..-.| 39.02“

12.48) 12.22| 6.54/

| 92.46)

|

No. 2 \ 1.60‘1 2.91 4.51 4.24 6.20| 3.94\‘ 1.62
orBe T ‘

. 211 1.86 3.97 428 4.46 5.56
Corn Mixture-s. — o ieaaoia l

8.70, 9.35|

[}
¢

64 8.80

39.89 32.85

8.60 .. 38.68 33.50
6.90| ... |

1176 1151

| 6.61]

| 2.89] 1.61{4.50 ...

‘“

13

soo-| .74 34.80,

-

8.98|

.

7.003 4.80| 39.35 34.50

[
8.05|

3.43| 2.1

2.28/ 1.86

65 4.69 5.00 4.44|4.03 1.07)

|

.17/ 32.38 30.21

z
5

9.

9.64|

\
|

5.56|

|
|

11.20“ ’1.62‘ 7.30N

| 3.15]
i

14.92

1.28/ 14.60

l
|

.95 9.70| 3.62
-.11.951.95| 3.90 8.80 17.48|3.10
Mgk 0 o o St

1

so.-138:80

|

.83 11.41|

33.11

7.40 45.56  38.67

\
|

| |
4.95\ 1.54 9.19|

ixt 1965 9.34 4.99 5.02 2.10,
Corn Mixture. . ..o -ccceee. =

|
|

3.66| 36.38 32.2

9.29| 14.07| 12.56|

\

7'271 4.03

.41

39.20 33.75

11.83

1

|
|

3.42“ 6.68

1.92 2.73|

|

10.30,

6

|

9.93

~ 9.9811

1027

2.37~ 12.47

|

8.95 424
| |
174 3

1.26‘

105

3.09 4.05| 4.69“ 1.56

00/

| 2.50) 2.44 4.94 497 5.13 2.38/ .69
Estate of J. J. Webb, Mixture____._ .. _...----| 2 |2

pecial requir

his crop,

ements of his land ags well a8 @

and how greatly the soil-requirements vary in this Staté

2455 |

2456 Dennis Fenn,

‘ | 2.02
I 12,52 4.48 4.50 6.14 2.0
; i MixtureNo.l_.,___.‘_.__‘1.96‘
2457 | C.T. Merwin & Son,

2458

2474 | Edward Davis, Mixture __.____.

|

e 2.04|2,
2588 | N. D. Platt, Mixture _ ... .- oo oop- |

.___‘:___.“‘ 1.83| 1.83
2589 | N. S. Platt, Mixture ... ... cceeocoonn-- ‘ | ‘

2591 | R. M. Treat,

2592  George F. Platt,

2593 | George F. Platt, Potato Mixture - .- ..o .ccoonnn

2594 | Dennis Fenn, Potato Mixture_ ... ..o --c----
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5. which contains from 24-30 per cent. of phosphoric

: 4.0 per cent. of nitrogen can be got for from $26-32
ne black superphosphate, containing 17 per cent. of
and a small fraction of 1 per cent. of nitrogen costs

ev i '
€n over a sma]] area, is strikingly shown by th |
€ fielq

phates costs about 6 cents per pound, in muriate from
init contains large quantities of chlorine and should
impure muriate rather than as a sulphate. Potash
at retail more than in muriate, about 4.8 cents per
ay be seen on page 108 potash as carbonate and perhaps
e’ost from 3.2 to 6 cents per pound in cotton hull ashes.
are they are an excellent source of potash. The only
r use is the great variation in quality. As a result of
n have no certainty regarding them without a chemical

ELLANEOUS F'ERTILIZERS AND MANURES.

The econom S
ial ofmixez ofo hc:ime-m:xx‘ng.r depends, of course, on the pyi
chemicals delj goods are willing to take and on tixe t o
There is alwvered as near the farm a5 mixed good o e
ays a chance for the farmer who studiesst;an be l:)o
€ mar et

the needs of hjs f,
L arm to save enough ;
m g ghin th
make Just the difference between profit a:dpll:);‘:sh:se °f the fertilizel
n

5 CorroN HULL ASHES.
'k colored. Sold by R. E. Pinney, Suffield. Sam-

: y C. H. Wells, Suffield.

old to Edward Austin of Suffield by Allen Wilson.

sent by Allen Wilson, Suffield.

ht colored. Sold by R. E. Pinney, Suffield. Sam-

nt by C. H. Wells, Suffield.

Sold by R. E. Pinney, Suffield.

, Poquonock.

Sold by C. L. Spencer, Suffield.
Halladay, Suffield.

d by C. L. Spencer, Suffield.

aday, Suffield.

old by C. L. Spencer, Suffield.

aday, Suffield.

old by R. E. Pinney, Suffield.

E Rett, Suffield.
Sold by Wilder, and Puffer, Springfield, Mass. Sam-

Sent by B. R. Townsend, Wallingford.
ld by C. D. Cannon, Windsor Locks.

. Duran, Windsor Locks.
Sold by R. E. Pinney, Suffield. Sampled and sent by

Comes tlom care in t all mar p
hese sm 1n ens .Felhaps h
gins of ex €. .
r-nIXtuIes are not lﬂdeed always and evelywhe!e cheapex Or more ¢
’ 1 e pp
nomical thaﬂ Commer cial mixtur €s but it w 11 oft n ha en that mon

Sampled and sent by

n he f: i
arm, Each indi 1dual farmer Ol.lght to be he beS ‘
ont I v £ t or Oﬂly ju
b mp]ed a:nd se

of the econom
y of home-mixinoe in t: g
“form Al Xing in his particy]
ulas” which are best adapted to gis stfil; :;; a;:sri'p:s mell s
The attenti '
ntion of those whe plan to try home-mixing is Sampled and sent by
f=}

to the following Particulars :
Sampled and sent by

I. Nitrogen has cos
t : 3
Pomace, from 18-18; cent‘:;setr ;I:S :ea.s 0f In ammonia salts and casté
Cent e und; in nitrates it b Alf Sampled and sent b
cent less. Cotton seed meal hag been as BI-ISI (;:Sttfmmr: th g §
ast yeal i

Cheapest Source of quxck y av - W ter ]a]
1 a a.llabl nltl’ogeﬂ hlch in thlS i
ma ’

Sampled and

which should b i
€ considered. On some soils Thomas-Slag has gives 1 alladay Suffield
; ) ) -
Sold by R. E. Pinney to Wayne Rice, East Windsor

mpled and sent by R. E. Pinney.

phosphates j i i
P S in which the ratjo between cost anq agricultural value m&
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ples from stock of C. L. Spencer, 2408, 2409
drawn from different car loads. We understand
that the lots represented by samples 2429 and

rior, Mr. Pinney returned to the purchasers the
between cost and valuation. The per cent. of
12 samples varies from 28.23 to 10.38. This
is largely due to carelessness, if nothing worse,

ere coal as well as hulls has to be used as fuel and
two fuels are allowed to mix. Such carelessness

11 soon destroy the market for these ashes.

UxreacHED WoOD ASHES.
old for from $11 to $15 per ton, in car lots.

a Ashes.
s, Detroit, Mich. Cost, 23 cents per bushel.

ened Ashes.
e & Co., Clinton, Mass.

from stock of Burritt Hills, Plainville.
One bushel weighs 574 pounds.

'
nada Ashes.
Y., to Atwood & Wilson, Watertown.

)y D. B. Thompson, Watertown.
ld by Forest City Wood Ash Co., London, Ont.,

Bradley, Derby. Cost, $13.00 per ton.

ANALYSES.

2537 2587 2620 2624 2628

ble in water.. 4.48 401 3.1 491 533
AR Do e O S i L [ i
........... 31.55  25.90 44.54
18.26 18.30  26.46

16.25  25.65 8.45

intities of unleached wood ashes are now brought
cut yearly from Canada and the northwestern

g analyses have been made of ashes brought into

ear :
Bought by N. 8. Platt, Cheshire, from

pled and sent by F. A. Griswold, Wethersfield.

artford.
Bought by C. S. Gillette, Cheshire,
Cost, $11.00 per ton, in

da Ashes, sampled and sent by G. L. Dunham,
Cost, $11.00

Sold by Munroe, Judson & Stroup,
Sampled

Cost, $15.00 per ton.

Can-

2632
6.04
1.32

39.02

19.60
12.38
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Ehe sample 2(.528 is fine and nearly white. Ty b
:}i ed whether.lt was not mixed with lime Se Quegg;
e case, the high per cent. of time being offset uch jg -
cenAtaf e of sand and insoluble matters by they
shes vary a good deal in composi i« :
) | position, and
ples received this year are notably deficient in ;:::aleh()f
8h,

_ and that these ashes were pure—free from all sand
1 as carbonic acid—will explain why the percentages
her than are found in analyses of ashes in market.
unleached Canada ashes have approximately the
ntage composition 3

The f 1 ’ Unleached Ashes. Leached Ashes.
OHOWlng data show the average quali Rz e 13.0 13.0
ples of unleached w ge quality of asheg and charcoal.
M ed wood aSheS, analyzed by DI‘ G 5 T 12.0 30.0
assachusetts, between the years 18 " rocssny «+1, some hydrate of lime. - 61.0 51.0
St.. 1 i 1868 and 1889 (R, te with ¥
e 888, 202, and Bull. 33), had the followi °P. Ma -shiefly as carbonate] .- ------- 5.5 1.1
tion : owing average qq B e 1.9 T
‘ i ; 5
Dataihe s h s e AV;r;ge. Staximum. by difference.-. -----=- 6.6 3
Phiosihorioaad ... . s 10,2 100.0 100.0
v G T e 4.0 L
Magnesia_____: --------- 3;'§ 50.9 ; from this statement that more than half the weight
Tnsoluble matter_...._.._... 12.9 i shed and unleached ashes consists of lime, partly as
Moisture .. _ceeeoooooool 12.0 ;;'Z hiefly as carbonate ; the same material chemically

h but finer and so likely to be quicker in its
16 analyses made at th : L estone
T T e e Connecticut Station between 1875 -

ollowing average composition : been known that chalk or limestone may benefit both

and very light lands making the one looser in texture

Potash -840 Average. Maximum. g
A VL o .1 t to puddle and the other closer and more compact.
------------- Aoy o the one case by geparating the particles of sticky

the other by filling up the interspaces of a coarse
ter on agriculture in the early part of the last
of chalk, “it causes great fertility especially on
s as are apt to lose the riches of dungs laid on them,
ot in a little time that they have had any kind and
benefactor. Here chalk is of excellent use to drive
1 ingratitude, having a retentive quality to enclose and

The ashes from household fi in N En

; i res 1 ew land {

richer both in phOSph()l'iO acid and potash. g15 anaall_)y};:r :
)

which were made by Prof. Sto |
. Storer, of itution, sk
the following average compositi(:;l(: e

The quality as well as the quantity of ashes from a

weight of wood depends very much on the kind of wood a8

as on its freedom from dirt, ete. $ to be borne in mind that potash or soda lye binds a

naking it heayier, more tenacious and cloddy than be-
it may be that on this account a heavy application of
I ashes to a clay soil would either not help it at all or
' it, while on light soils unleached ashes would be
ial than leached ashes. This favorable action on
8 has made ashes popular in this State where our soil is
st part light and sandy. They ¢ keep the soil moist ”
Lo 0 SeEiSee talfﬂe of analyses on page 11 1 ng i§, that is by filling up the pores and compacting i’f’
R oot hat tha Bk yses are o the wood only, bark D€ rater is made to rise more readily in it from the subsoil
contains much less of these ingredlell nt food with it and preventing drought.

1.& valuable series of analyses recently made at the G ia B
periment Station illustrates this. According to iheelrfaly 9
;Z;iozn%ot;iinof seve{'al different varieties of wood, [exclusiVe
e DY IHE unlfo.rm water content], contained the follo

g quantities of the ingredients named. The samples W

selected from trees growin .
ele g as nearl i - li '
ditions and of medium age. ol s o g
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1 ich is in large part at least me-
tion of ashes which is in larg ¢ 4
| A g | g RS & tend to correct “sourness” of the soil. In e
| oma i o J[ e -4 R¥gs s; o to free acid but to the presence of soluble (;r‘?n
| u . y and 1n
“ y SN = < I S : % oisonous to plfi\;ntb a
| i = due quantity are p i
f'smmm P ‘ 883 ~22x uﬁow t}(xlat the soil is stagnant, and needs aera.tﬁon.
musoyy | N b ; RO S 8 t ins them
J“ w0 g S ~to these salts and open the soil that conta
= ———— —_— 3
" : i . : ser in texture.
N “ waSu BAOIg 288 3 g s = making it loos sn 1 e quantities and the
3 Cowomawowg | S N @ o galts have been used in large q ! i
g ol U e e A T L = L h largely taken up by a rapldly growing ciOp
| dger B omas ¢ the acid with which the potash was
2 ‘ spmw g \ 0 G = 2 = =8 Q g most o e bl ¥é anotl b
§ ‘AUIT MOT[PX ‘{ + go S g o N B ashes or lime may proﬁta y 8
. ; /
'§ (A AR e PN ) Z W0 - ~ Qur best tobacco growers use stone lime or 1cotton
Sl s g | 338 £ BIIS Iy on their tobacco land with excellent resu ts..tri
5 10—~ 00 N 1 A e ni ity
S i el im T R in which ashes benefit land is “; pro.mot:nfiitrog
N — e s ore or less 1ner i
= ‘ i 2] s by which the m i
53 woppueg W | mame H o238 e ield nitrates from which
i : ], are made to y1e :
~ BouSew | o FN & RO L n the soil, a . 2 1 This
" | g g T s obtain most if not all their nitrogen supply.
2 WL A e el e 8 . - organisms
,§ wqEp | I8 = =383 ‘ § me way connected with the life f)f .1OW. g ¥ s
S | 00 oyum | S e ,%O goges |3 ariably present in fertile soils. Nitric acid can o ly
iy ‘1 Sl g owever when carbonate of lime is present to Supﬁ)( y
S b a2 i ¢ : il mildly alka-
S | wowmo w8238 T 8533 E ich the acid may combine, and a SE or Sa,.nisms
§ i \J Sl 2 CEE | § most favorable to the growth of these org
| e s . 5 TR
3 \ ‘ tion of nitrates. : !
3 wiqurdp SR8 T 8883 ‘ o A « present knowledge regarding the action
e o poy | MESw Hd HSada | O ef, our pr it h and phos-
S G e is clear that the quantities of potas : » X
AL L e e TP $ : e the value of ashes
S N e | ¥oeoo 8 Heso & esent do not wholly measure LB
BUBOLIOWY B~ D~ S8 D ¥ . 1v to supply a deﬁclen(/y o
S ey | FAe @ Geg y to buy them simply to supply i
z | 8 % ngs in the manure. The quantities of potas ab
& i .
s ® B inoc $12 to $15, can be
S| vwomuwen 2833 B gses QR o o odice costing #1318 )
S MO 0g | S B G HFSS form of muriate of potash and superphosp i
b {] &
. o T $9. But ashes temper certain soils making tt.em
N 3 i anion /|| 2l edlen o Sl § ive of manure, correcting
S |uoowoo sunbma | SBEY g Seeg | , moister, and more retentive ot 2 t’h R
2 SeAOMIBRAG I S e f romoting the solution of plant food 1n : o
s | i e i he way for the use of fertilizers which directly
§ ‘8PIOY snuI0) J g ﬁ ) "{5 3 583 1, 4 accompliSh these ends ashes have
. [ R =R 5 oo tbe Wasted. (0] &
< poomSoq | &H1'¢ 2 o g bl gingle heavy
S J 5 0 considerable quantity and Pmb.a g % el
ST ST T Y ] hellp more than the same quantity al;lpheb.mt de
' vl i I e : i ec
ii% o B 1§ s h ‘three or four successive years }f.t (13 i
f—;’ “: é’, ; d‘l nechanical condition of the soil strikingly.
e o 5 < i
- e g '3
8ol B8 g
o &0 o an
558 528
ovyovpe b ooy b
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ASHES op Bircy Twicg & 1
p 00L ASTE.

from P. M. Augur, Middlefield. It appeared
nostly of tag-locks,” unwashed wool containing

eep dung.

froﬁg?;cfséleshfrom a factory whepe oil of
Tih, which israfterws i
d :
nace. None of the brancheg are moria :h;:ltlled
G Wo i

birel
in the

at the butt )
. nchES .
¢
Potash ___*.__ ANALYSIS.
Phosphoricaciq,._. T TTtteeeeeeeeo . A0S - ool 2.87
Sand and sl T TTTTTTem e o - oo eoieoeane .81
5.38

ASHES Froy Borer Frugg

A sample of sghes fr

cent. of potash ang 1.000111 boiler flues, 246

containeq | .
ber cent of PhOSphori’ i aci(tiamed and grape vines or grass, where an enduring rather

Tosacco Srmys,
L

2402, Kentucy § DAMAGED CORN MEAL.

tems .
1888, Shaker Station, > Sent by Robert, Aitken in Nowi

Station, Cost $10.00 per ton delivered.ag of a car-load, 56,000 pounds, which was offered

iffield for $50.00. It contained 1.32 per cent. of

2403. Conneciicyt Stems, gent by Robert Aitken Coy

per ton,
ANALYSE, of nitrogen at 15 cents, worth______.____.__. $3.96
Nomb, LMy 2402 2403 - phosphoric acid at 7 cents, worth_...___.___ .84
01"ganic and Velatile magtorg . T 26.70 13.47 iy potash at 44 cents, worth ... __oo...__ .36
Mineral matter .~ TTTTTmeeeeae- 60.18 70,85 3 e
-------------------- 13.12 15 R —hiiliiliioiilois $B06
In the organic matters is Nitr, P 100 in of $3.36 (valuation less cc.)st) is not large enough
In the minem mattor arg, = 7T 1.84 193 ransportation to any great distance.
i W LI )  has about twice as much nitrogen as good stable or
;’:;);phoric acid..__ -__:::-::_':::_':::" 8‘23 64% atl(_i this nitrogen is doubtless a.t. least twice as
| et e S R 6 6 fective as that of stable manure ; it also contains

Same proportions of phosphoric acid and potash as
Heavy applications would for a time greatly im-
Xture and water-holding capacity of light sandy soils.

Muck.
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EXPERIMENT STATION.

1, (2490) was taken from a heap w
cumulations of a barn containing only young growiy
and a few horses. Liberal guantities of bran, g fow ol
little corn meal, with good herds grass mad
other sample, marked 2, (2491) is manur
whose feed was corn meal, bran, herds g
fed in liberal quantities.
this manure was made ha
but little in flesh, have
all stages of gestation.”

The analyses of these two samples are given in the fol]
table, and with them such other American analyseg of
manure, manure of cows and steers and mixed yard map,
we have been able to find for comparison,

A, is Cow Manure, winter feed. An
Institution. .

B, is Cow Manure. No litter. Feed, hay as much as
will eat, 4 quarts wheat bran and 4 quarts ma
by Prof. S. W. Johnson in 1874, ;

C, Dung, no urine, of steers, fed 24 pounds of alfalfa per
No litter. Analysis made at Colorado Agricultural Station,

D, Horse Manure from stables in New York city. Analys
Prof. S. W. Johnson in 1874, ;

i idea of the variations
i o gl Se’;._“};e :(w)vog arl?na;'sg i:l?iri ;3: subject t(:r 2%flreaftes(‘;
o b, d, clay, ete. e fee
E Ooursﬁ mo{i:j;lt‘; oa%n?h:arr;lanurg In its passa%e
E t ol ttlfe qfood. loses what is taken out by the
I'mfmll nd by the milk. A good deal of carbdo%l-
E Bilas no fertilizing value, is also burne 131
. imal heat, but all the rest of the ff)o
BﬂPPI.Y anthe dung or (digested) into ‘?he urmﬁi
. ed; 1:(‘;?1&1 the richer the food is, the richer wi
s bem s

€ up thejy foed
e made by mll
rass, hay ang o
Most of the animals in the bapn

ve attained their growth, have “
given a fair amount of i and.

i rded as less valuable
ilk cows is generally rega : .
4 I:;ock This is explained by the large %E:n;c}; 151:-
: (;I;erial withdrawn by the milk and by
> m
. ich is made in the Report of thg
3 4,00
ire Agricultural Station for 1888, pag:h;)o;ve;age
ngolds. O quarts of milk, which is assumed a; g A
- qa Durham cow, carry 19.2 pounds of n 4 g 2,600
osphoric acid and 8.3 pounds of potas t.he S,a il
dpmanure like samples I and J contain i
itrogen, 2,100 pounds of manure contain the
b 7

nure con-
hosphoric acid, while 1,100 pounds of ma

h potash.
Horses fed liberally on oats and hay. The manure conta

pounds of straw bedding and 466 pounds
urine.

F, another sample of New York stable manure. Analys
this Station in 1880, :
G, Fresh Horse Dung from a horse fed daily with 14 pound
timothy hay and 4 quarts of oats mixed with cracked @
Somewhat dried. Analysis made at the Bussey Institutions
H, Old Yard Manure, made by young cattle fed in yard oB .
It represents well-rotted yard manure in its usual washed:
dition. Analysis made by Prof. S, W. Johnson in 1874. ;
I, Mixed Cow and Horse Manure from a bed two fefttlf Yool
acked solid by the treading of cattle. It was estimated t9% i from the 801,
fons of straw iad been usfd as bedding and that 466 %% i s was dougﬁzis p(iz;‘::(ﬁ does not interfere -
manure were produced. Analysis made at Cornell Universit - rec'koned il
J, Similar to I, produced in another year when less cotto™ = . cor-
meal was used. Analysis made at Cornell University.

that the milk of a cow carries off from

e fair to say, s much plant food as a ton of ordinary

e e course of a year a

db
have no accurate data as to the foolc']l c;)vr;zu;x;fn ple};
the growing cattle that produf:ed t Eove ek o
ent by Mr. Stadtmueller, described a cel;tmted ol
e that the food of the cows was as cg? o
growing cattle. If so, a c_omparlson iy iR
manure will show something of the-' 0 e
and to the calf. For this (30mp'a,11sont be'mg’ b
soil are dropped from the calculatlo.].n n.on i g
and subject to large accidental variation.
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L
2491
Dry Cow M: i
Organic and volatile matter from sand Mau B! 5
R e e ani §9.3 cattle ; frars aw OF THE FERTILIZER MARKET.
------------ 10.67 86,09
13, y :
e el 100.00 ?98 . THIRTEEN Moxras ExpING Dec. 31, 1889.
ioda _________________ ! ?-35 2-00 ' NITROGEN.
SN, T T et v .49 .00 ‘
L ey N SV 83 1-5() Nitric Nitrogen.
Oxi Sy A A B .64 8 ‘ / . BAaE
S:];)dl? o‘f iron and alumina_____. 416 82 Jolesale quotation of nitrogen 1n nitrate of soda
ur: i . . i
PhOSph:)iiic:;é ------------ 44 3.56 £as 14.6 cents per pound in November of last year-
1 - .
TR AR I 1.47 69 = it rose to 15.2 cents. In April, 1889, it was quoted
"""""""""" 15 1923  at 13.8, and it continued to decline to 11.9 cents
— .64 : ; : :
Ttal nitrogen .. 10.67 . i the lowest figure for the year. Since then 1t
______________ 510 13.98 cents per pound.
28 in Connecticut during the year for about 17%

This compari
phosphoric Ec?ir(;son Sh(')ws the striking deficiency of
no doub and nitrogen in the manure of potagiy
t to the causes before mentioned cows, dugey

Haryp’
1L’s CorArn FERTILIZER.

‘l‘)’eza[‘s}(l:irib;‘d b'y'the makers as follows :
necessa: ertlhzex: ranks with the best in the world i
A yntg the soil than Phosphates or bone.” i

W1 .
estroy potato bugs and is sure death to all worm

insects.”

“Sold
Manuf;)iua;lelzdﬁr]zt class dealers every where at $15.00 per
y the Vermont Chemical Fel‘tili'zer %0’

gennes, Vt.

No. 2646. A
from D. H. ‘.fa,n I‘?mple Package of the above material, re e
oosear, Wilton, had the following cou;posi

Carbonate of lim

e [ground li
Matters insolable in acid P
Other matters by difference

It containe
No ful-therdc((,):;lly tmc?s of nitrogen and phosphoric acid.
ment is necessary on the absurd claims ? ‘

manufacturer.

__________ 5
le quotations of nitrogen

Ammonte Nitrogen.
tion of nitrogen in
e last two months of 1888 and

16.6 cents per pound. In
er and Oc-

ted at 15.4

wholesale quota sulphate of
w York during th

B onths of 1889 Was
2, in May 15.7 and in August, Septemb
the last two months it has been quo

. retailed in Connecticut during the year for from

per pound.

Organic Nitrogen-

gen of high-grade red blood was quo
k during November and December, 1888, at about
er pound. It rose then to 16.6 in March, 1889, then
dily ; in May was quoted at 15.2, in July 148 in
d in Dec. at 12.7 cents per pound.

le quotations of nitrogen in low-grade black blood
te uniformly from .3.to .5 of a cent per pound

red blood for the same month.
in Azotin have also fol-

d blood and generally have

ted at wholesale

2

100.00

jame fluctuations as in re
2 of a cent per pound higher.
ale quotation of dried fish-serap, which is consider-

a source of nitrogen in mixed fertilizers, was $28.75
l"‘ﬂy, August and September. It has been quoted
r months of the year fur $21.00.
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As h : A
: . has been show.n in preceding pages, organic nit,
: .9emzle£% in ponnectlcut the past season at about o Logg . pound
pound in dried blood, from 18 to }9 cents in cast01-~ Ceng, 1ts P

from 12.2 to 14.9 cents per pound in cotton seed me

rotail quotation in Connecticut the past season has _
N for potash, $61.20 per ton for the

a{)‘om’? ‘ Kainit.

d at wholesale in New York from
p.50 per tom, OF about $10.40 on th-e .average.l Ii
12.5 per cent. of actual potash thisis equivaielt
s per pound at wholesal.e for potash.

cost at retail in Connecticut from 4% to 5 cents per

it.

PHOSPHATIC MATERIALS. g i q‘wte

YREfusel Bione Black which was quoted at wholesalg ;
or ; j :
since ; illy}.r in the year at about $19.50 has been quoted at
Rough and Ground Bone have risen from $19.00 5
per ton respectively in Nov. 1888, to $21.50 and $26 50nd $2
prices they are still quoted. 50, at
Ground Charleston Rock, f. o. b., N. Y., quoted early ;
year at $10.25 has been quoted since May at,$11,g5 rly in
Oil of Vitriol 66° B, was quoted at 1.10 cents . er }
ik it ol i e r hand there has been a rise of a dollar or more
"Acid Phosphate, 14 per cent. available, was quoted in J hosphatic materials, bone plack, bone and South Car-
i g T A contl B 5 marked rise in 66° Oil of Vitriol
has remained at that figure ever since. This is equiva‘;ent to - e quotations of potash calts have remained prac-
cents per pound for available phosphoric acid. ged from the boginming to the en d of the year.
t quotations given above are taken from the (l):ll,
ug Reporter,” published in New York. The weekly

' ; : is taken
Mitviits o Potash. r each month are averaged, and this average 18
tion for the month.

The wholesale New York m !
arket quotat . : : . i
form of muriate have been very unif(()lrm :nl(;mhsasz ‘173;: iaesc;1 ing explanations will help in the exammatllfl)'n }fft}tlhe
; | i i is on whic ey
by mox}th not more than two-tenths of a cent per pound, v otations, and w11¥ also~ show the basis 0 y
closed in Dec. at 3.64 cents per pound interpreged in this review: . St
W gendodic Ponnent ; | K. kainit, bone, fish-scrap, tankage, and 8
cticut fro : \ roc ainit, ) 5
AT e S are (iuoted and sold by the ton. The seller us?ally
is of his stock and purchasers often control this by
at the time of purchase. .
e of ammonia, nitrate of soda and muriate of potash
d sold by the pound, and generally their wholesale
ates do not differ very widely. ;
tin and ammonite are quoted at s0 much ¢ per unit
» T reduce ammonia to nitrogen, multiply the per
monia by the decimal .824 (or multiply the percentage
by 14 and divide that product by Wik A « unit of
i8 one per cent., or 20 pounds per ton. To ?llus‘crate.
I ankage has 7.0 per cent. of nitrogen, equivalent to

tbe‘Wholesale price of nitrogen in am‘monia salts
htly within the year, in nitr at.e of sodfx it has falleE
bly and still more decidedly 1n organic forms suc
azotin: from 163 to 12% or 13} cents per pound.

POTASH.

Double Sulphate of Potash and Magnesia.

YPEtash in this article has been quoted at wholesale in
ork from 4.44 to 4.63 cents per pound, showing as little f8
tuation as the muriate. |

It has .Tet.(liled in Connecticut from 5.4 cents to 5.9 cent8 P
pound within the year.

High Grade Sulphate of Potash, 98 per cent.

Potash in this article was quoted at wholesale in New Yor]?

5 cents 'in January, fell to 4.6 cents in July and closed in D€
ber again at 5 cents per pound. !
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4 b b.
LR : . Nitrogen costs 19.2 cents per 1

8.5 }.)er cent. of ammonia, it is said to contain 84 unitg od at 3 cents‘?er b i ug S iaa w“
monia, and if quoted at $2.25 per unit, a ton of it will ¢ of Zi “ u“ ‘116 i
2.25=%19.13. 08t g 2 5 « w169 ”

The term “ammonia” is properly used only in thoge 24 i ; :: 11(:;'02 «
where the nitrogen actually exists in the form of ammgy;, + . 3 iR
}t 1s a usage of the trade to reckon all nitrogen, in whatey, 3 % “: « w“ 13‘.6 a3
1t occurs, as ammonia. ; s 2 “ « “ 12.8 i

To facilitate finding the actual cost of nitrogen per pound e g ol ‘
the cost per unit of ammonia in the market reports, the foli 3 12 w i &2 s

table is given: : :
s al Muriate of Potash and also High Grade, 98 per

*
Ammonia at $3.00 per unit is equivalent to nitrogen at 1 ate of Potash usually contain 504 per cent. of actual

1 2.90 “ “ i ‘8'2 cts. per lb,

i7.6 [
‘“ 1 2‘80 “ ‘" i
170  « 1 Potash costs 5.15 cents per 1b.
b onp  w g i VI at 2.60 cents per Ib. Actua g
i il 3 % i:: : 9.50 “ ‘: ‘:‘ i,&;z “
& 2.50 v 4 0 15.2 5 2.40 ) i i 4.55 *
w“ 2.40 “ “ 6 ]4‘6 “ 2.30 § ‘ L 4.45 3
“ 2.30 « n @ ; ‘ 2.25 ¥ . : i
: 140  « : ey
L 2.20 “ ‘e " 13 4 " 2.20 > “‘ & ig?z i
“ 2.10 g “ " 1.2.8 o 2.15 4 ' b 4.15 !
“ 2.00 “ “ o 12'2 2.10 4 § * 4‘06 2
‘ 1.90 i “ “ l 1.6 “ 2.05 i ““ by 3'96 ¥
13 180 “ % “ : 2.00 : . ¥
11.0 o A i “ “ 3,86
$ w LU 3.76 2
] ] ‘ 1.90 it *
Commercial Sulphate of Ammonia contains on the average 20 1856 3 9 i :‘
per cent. of nitrogen, though it varies considerably in qualif 1.80 il ¥ : ?;ig !
3 ! : ‘ . i i
With t.hat per cent. of nitrogen (equivalent to 24.3 per cent. | 1.5 ! 3 “ 336 %
ammonia), : vl } A :

' Magnesia has about 26%
At 4 cents per 1b. Nitrogen costs 19.5 cents per Ib. ag

Al g o W e f actual potash
o 3_2_ g 3 o ]8 3 13 : ¢ ]b
i ts 3.77 cents per 1b.

« 3 i i Wil v ted at 1.00 cent ]Zer 1b. ActualuPota,sh coi i35 5
431 “ W “17.0 “ 1.05 . “ “ 415 "
“ 33 f ST 0 T e B10 ‘ i « 434 4
“ 3* i “ (% 15.8 ‘“ 1.15 “‘ e (g L 4.53 :
“ 3% i 1 “w 15.2 “ 1.20 ; ‘
. : , . 2 esale
{3 ¢ 1 “ 14.6 “ % )vnowing ta,ble shows the fluctuations m trheTWh()lY X
“ 13 ‘ 2 11171 i i Or
y 2% e i ) “ a number of fertilizing materials in the New :

24 t “ w134 “ n for each month is the

since April, 1885. The price gi}re
'of the four weekly quotations 1n 't
donia is assumed to contain 20.5 per
per cent. nitrogen, and muriate of pota
potash or 80 per cent. of the pure salt.

hat month. Sulphate
cent. and nitrate of
sh 504 per cent.

Commercial Nitrate of Soda averages 95 per cent, of the P% !
salt or 15.6 per cent. of nitrogen.
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w r F
HOLESALE Prices oF FerriLiziNe Matrg;
| Cost of Nitrogen at, wilolesale in ‘
s . ] i
[(f8 forg ;g
g Eé | gg E; Eg.
g 2 29 <3 £5
& o2 22 | wa 2
g oo | of 3; Sy |
de™| g3 | 82 | 2 g2 |
EE Q8 | EE -l 22
Al RS | 38 | RS &8 | 58
1886, July'iul . .. | e
August . _.__ | }if [ }ii b | oo
September ___ 14.1 | 144 | A
October _ .___| 144 | 144 via e 1o
November ... ]4'0 14'4 1?'2 bl
December....| 13.3 14. i 4y e
188%7. January _..._. ‘ 13.3 ‘ 14‘5 ‘ 1?‘1 vl e
iyt i r ‘ 14.2 | 13.0 | 14.6 | 3.41 |
il gt 13.4 14.' ]3.'6 14.6 | 341 |
iy 1 a 14.0 | 143 | 145 | 3.61 |
3y il 14.(1) | 14.9 | 145 | 3.56 |
i i ]3.1 1 14.0 | 14.7 14.5 | 3.48
i Hig ! e ‘ 14.0 | 145 | 3.41
e 12l6 ‘ ]3.4 12.0 14.5 3.41
September .| 12.1 | 12.5 123 | fer.| 836
October _ ... 12.1 | 12.3 Kot e Ll
ool WL B 13.0 | 149 | 3.36 |
il 12.1 ‘ ]2. 3 1‘2.7 14.7 3.41 |
1888. January ..__._. 12'2 12.3 el el B et
February ___._ 12.6 ‘ 12‘2 ‘ i aeal
el el 133 149 348 ‘
ﬁpril ....... LS I ek bk |
& i 139 136 12 .9 | 3.46 |
Trr i iig | }gg | 12.8 | 15.2 | 352 |
e | 140 | 138 13.1 | 149 | 3.50 |
LR | 142 | 130 13.1 149 | 250 |
s fon il 14'6 ‘ ]4.2 ‘ 13.2 14.9 ‘ 3.50 i
o b ‘ 15.0 ‘ 15.0 : 13.9 ‘ 15.3 3.71 |
November .| 15.9 | 16.2 Ry
December___.| 16.0 | 16 s |
1889. January _._._. ; 16‘3 165 g s b
Lo BN 17.5 15.1 | 16.6 | 3.66 |
ool 3 N SRR 150 | 16.6 | 3.66
e el | 152 | 16.6 | 3.66
Yo, i 14.6 | 162 | 357 |
ok g 3§ = | 13.8 | 15.7 | 3.64
Joem e 14.3 | 12.8 | 15.2 | 3.64 |
podbigye 14.6 ‘ 14.2 ‘ 12.56 | 156.1 | 3.64
September .| 13.9 | 14.2 | W e i
Soptemusr B Ry | 12.} | 15.0 | 3.64 |
November _._| 13:2 1.3.6 g vl
Bevambor - st ARIR S, | 12.3 | 154 | 3.64 |
6| 133 | 124 | 154 | 3.64

ALg,

Cost of Po
1a
at wholcsulé\sik

Double Manure Salt.

rade

ate of Potash.
per pound,
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OF ROLAND THAXTER, MYCOLOGIST.

INTRODUCTORY NOTE.

e subject of Fungi and
d attention in these reports,
ubject, may not be

the fact that th Fungus Dis-
sly receive a

ot previou
f introduction to the s

by way ©
e, here.

+ fungous disease, that is,
gi, 18 the term properly applied t
which are commonly
blast, blight, mildew,

a disease caused by a fun-

o a majority of the

and loosely desig-

mould, rot, rust,

hich convey to the mind a more or

ec dea of what they are intended to

) Such diseases are aceurately known only by the

ames which have been given to the fungi which cause

r example the onion smut in Connecticut is known as

Cepule; Urocystis being the generic or group name

Jl smuts having the special characters found in the

.. while Cepulee, which notes the fact that it is found on

yated onions, is the special name applied to the par-

es mentioned. Some accurate means for popular
of such diseases is much to be desired : yet owing t0

ty which the ordinary observer must needs have in dis-
em, it is not easy to imagine 2 popular nomencla-

- kind, which would be other than chaotic, based as it

general ignorance of the thing designated.

different names we may decide to give to them, or

ir visible effects or products, their nature is prac-

ame in all cases. That is the injury is caused by

y organized plants, living on or in the tissues of

hich harbors them and is conveniently called their

plant. For our purpose it is sufficiently accurate tO

vegetative portioﬁ‘consists of an indefinite growth

ke tubes, which usually branch in growing on OT

issues of the host, and absorb from them their con-

riment, Such thread-like tubes are called hyphee, and

~are produced the reproductive bodies of the fungus,

® form of what are called spores. The spores, which
of higher plants and

ous in their size, shape,

ong plants,
jch names as
‘and smut, all of W
and inaccurate i

L in many cases to the seeds
same function, are very vari
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1 organic matter. Members of the last class, such as

col ok Wi
o (1):; a;il 4 n;? kmfsl' Many are simple, composed of ,

g. while others ar . . Si ( .
into from two’ to sometimes vel: T ivided by agv ‘moulds on bread, etc., have been called saprophytes :
are usually very minute and in : 'Ilg_lany cells, as in fig. 49 “fungi as are only known to complete their cycle of

Vvisible to the nakeq eye g ] s upon the tissues of living plants or animals are
i parasites. Although no hard and fast line can be

th S T :
'e mass, In ger mination, which takes place under
veen these two classes, owing to the fact that even

-;ma,y occasionally assume a parasitic habit and wice
stinction is sufficiently well marked, and it is with

produced, are ultimately for ol ‘
; tely formed more spores similar ¢, that y
ue parasites that we have to deal in considering the

Z;l;;c}:hth.ey'sl')rang. In a general way then, and in ¢ o
> the Individual fungus plant may be said to-cong; oy
p.l‘Ofiucmg a series of threads on which are bor . ol :.‘
su;ular to that to which they owed their origin e Other g
.Orilgsteaf(.i gf producing one kind of fruit, however, like th ‘
Jority of higher plants, the conditions of life are sucp ae“
.

fungus diseases of crops.
N FUNGUS DISEAsES oF THE ONioN (Arvivm Cepa).

hose of the present account to call attention to
, more important diseases of the onion due to the at-
sitic fungi and prevalent in Connecticut during the
.. Particular attention has been given to the so-called
f onions (Urocystis Cepule) with a view to discover
tive means of treatment or indicate the possibility
tment. It is with reluctance that a report of any
| this subject is presented after the observations of
le season, since these results could hardly be ex-
nish more than data for a second season’s work,
act that no systematic experiments for the preven-
diseases (“ smuts”) other than through treatment of
m to have been previously attempted. The results
ng, however, not wholly without practical value, are
hat they are worth ; further investigation of the sub-

left for another season.

:}xlvo kinds of reproductive bodies, often more. One, at legst.
Stae;g corfnmon]is)flserves as a resting stage, and ig ada,pted tzs
untavorable conditions, such

: : : 3 as drought and cold. f
alildet('iab%e pgnods; while the rest are commonly short ,livzg i
re designed to spread the disea i i ‘

. se rapidly during favor

tions. dath : g Tavorable coi
thar;sof t’f)he Ifastlng stage is commonly a thick walled spore, |
¢ onion Urocystis; but the same oby; ithstanl
unfavorable conditions i .
and perpetuating the f 7
to year, is often effected th o
rough the hyph® themsely )
. nselves, wh
foj}; becm?l; compacte.d and hardened so as to retain their ,vit |
i .cor?s1. eral.)le per{od and withstand very unfavorable cont
g ,fglvmg rise agalm.l to a growth of spore-producing hy
seeneirn :m}:forable conditions, A familiar instance of ‘chisﬁkind
| e ergot of rye, ete., which, with other similar formatio

Smut” of Onions, (Urocystis Cepule Frost.)

Plate II., figs. 1-2, and 17-28.

ting of the Green’s Farms Farmers’ Club, held in the

887, pursuant to a motiomof the club, the Experiment

r; requested to undertake an investigation of the Onion

of the fact that, in various localities in the state,
been a destructive disease, for which no effective
been found. In compliance with this request the
given attention to the matter during the past sea-
this department, and the following is presented as

he preliminary investigation.

z’}fes;l’;j;l:‘;3;er:;)ewed0growth and spore-production arising fro
berry rust is a Werlll. k f Su.ch perennial forms the common I8

; nown instance,
'onéllllefvltrz%lli a:)rfe g?}i‘as.mc’ th.at i il dependent for their existen
own food, Not ali3 lo(ftr{:;gl?:rljm}s’ being unable to elaborate thet
. o 3 e
1sms, whether plants or anim;Isl;O Z:::;' gi;x :EZE);‘{;E)Z’Y
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The season was in some respects an unfortunate
Ppurpose, following as it did ¢

will therefore confer a favor by
. onion smut. You
One fol' the

turning
are able, and re

! mbers) as far as you of any value
he over-production of on; of m (byedn:ddress. To render the answers
characterized the geason of 1888 and led farmers to look rs Y fioe

a means of lessening than of increasin

T . P ce
t ion or expe

[) ocure ge e fa {3

¥ ﬂ =] Crop l ] '

n 1n 1ts e ort to 1 b ]]1 he IeSllltS (Df e S()nal obser vation O rien

P e to the observations of others. :
neral informatioy, 3 th’ My 4 addressed to the Station accompan}ed
Ject, from persons directly interested, may therefore },q " o stamped an to one hundred and fifteen onion
‘consequence of the indifference Yesulting from thig cauge, = e cont nty-six answers. An attempt to
For the purpose of obtaining such general infOl‘mation, th elicited only twenty
lowing set of questions concerning the ¢

smut’ wag sent

sons known to be interested in onion culture :—

1. How long has the onion smu
2. Have you noticed that the

ibuti isease in
ion as to the general distribution of the dlS(lego s
atilortl:he Masters of the local Grailfgesf vtviz a},) e
B i f about half o
i he failure of a . ' i
i t . ':he postal card which aceompamelc'li tlee:
'retmne Personal observation, tberefore,hs gz)ost
E c?r?o'us knowledge of the disease, for the
N i count.
is of the following ac i
the ba?lssoto express his acknowledgl'nentas1 _too sﬁga-
: d‘?s“;’ the above requests and especially 1: i
g Wells, of Wethersfield, and Messrs. f.or .their
| :(‘;IM S l,\I Sherwood, of Greens Farms,
-and Mr. S. M. .
iding his observations. . )
mz;:]}%ou h the disease known as onion sm:;cw(o -
) has, according to apparently tru )
. Uonnecticut since about the year 1860,
n in Conn . : s
"bee;l glltlaofwl;nguq as causing a serious disease ofto(:lfl thé
E 0'be discovered, that contained in ‘che9 ri}())min ey
o i for 1869-170,
oard of Agriculture oriaiR 5
; tslsmltfr BB P. Ware refers to its injuries thfas:he
b 0k : . .
L isoglso referred to as injurious in the Repor

t been known in y

our Vicing
prévalence of smut

- IS inﬂu
by 4
(@) the variety of onions grown,

() early or late planting.

(¢) method of cultivation and nature of soil.

(d) condition of weather during germination and early gro;
of onions,

3. How long have
after the cultivation

4. Is this period
For example, is s
hoed crops as on la

you known the smut to remain in the groy
of onions has been discontinued ? |
affected by the Crop grown on such lax
mut as bad on land which hag been used
nd which has been put down to grass ?
5. Have you ever seen smut damaging sets or seed onions?
6. Do wild onions grow commonly in your locality, and h
you ever seen them smutted ?
7. What means have you used to prevent or lessen the amo
of smut ?

8. About what per cent. of

92, and in the
g for 1869 and 1872,
i ; ’ : ssioner of Agriculture i 1 Blight and
b bl SR o ped volume under the heading ¢Onion g
average, by smut J

9. What is your own idea as to the nature, origin and spré
of smut ?

f the smut
2 193, several spores 0 :
ospora)” on p. ; foing
IZ{:hrz)ugh agsociated with oth.er ur;ll?nlclmgllev i
| under a genus (Peronospora) Wlﬂ'ltwr:;ognizéble i
r ) ite
| i he smut spores are qu ) )
con;}ecz;)sr;;st Ceepuloe and are the earliest published
o Uro
L i is found in an essay on
; the onion smut 1s 10 ] 4
Tfer;ns; t\(;V G. Farlow, contained in fthelgk;;m'l”
iy ks Agriculture for -1,
t ts Board of Ag 187
ﬁ:: Mtass?dflt‘:;?rns of the Agricultural Sofeletles tgi
2 (. i Tms
its ” (p. 164, with plate) a paper which fo

10. Can you give an

Y general information on the subject n
covered by the above q

uestions ?
These questions were accompanied by the following note :

0
CONNECTICUT AGRICULTURAT, ExPERIMENT STAT!

NEW HAVEN, March 4, 1889

Dear Sir : The encloged questions are addressed to farmers intere
in the cultivation of onions, for the purpose of procuring any mfor ,
tion which may be of service in connection with experiments £0 1
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he comparative unimportance of the

ed with America, is due to the fact
seedlings when

gesting that t
nee, as compar
ch gardeners transplant their onion

ng only healthy plants.
lier (according to Just, 1881, L p.

Gartenzeitung, Vol. v, p. 519, in
er Kuchenzwiebel, Urocystis
hat in the same journal (Nos.
figured the fungus which had

only basi

In this ait:')(fls cg:,afte;“o‘“edge on the subject ywi;
the disease for the'ﬁ arlo-W describes the flmg-u;lch Wa
being a manuseript narst time as- Urocystis C:ep;,gwhich
Mr. C. C. Frost of Br:;fl ag)Pended to specimens 'S’e@ Frogs
character of the fungus eborough, Vermont, T, 1. i t :
known, and 1 oA ‘;c re ftlso fiescribed7 80 far ISt op, me }.rear (1880) E Hal
ures which would beﬂlik Clollnt given, with suge Wle’ner Illustnrt,etr
Up to this time the S_y to check the diseas e Brandpils' &
Hihoriostslan i st 1 lslgase was considered to  attentlon to t'he fact t
but the same ‘snthor | Y : rof. Farlow in the pap , be ha@ des.cmbed and. :
ROl e thi n the Bulletin of the Busg ommon 1in }}15 garden in 1877. Whethiar this author
Piund. i Ital); i ) appears to consider it identic cited descrlbe:s tl?e fu-ngus as anew species (U. Oep'ae)
Biar P it s§e01e§ of wild onion (A%, ted, the perlodl(fal in question not being accessible
men’s Mycotheca Un; eSCI‘llfed and distributed by Lastly Frank in the B.otam?ches CeI}tralblatt, Vol.
P O SN fﬁ;:ﬁ:iahs,tNo. 223, under the name 77 states that he has found Urocystis Cepule near
; note ; o,
e th ey i o i ot B
icle, p. 634, refe};:a:cl(‘)(tlligW) M. ‘C. Cooke in the Gardiner’s Op
form of a species (;Amer}can onion smut a,é Onh,—las e‘e;
Europe on Qolehicum 2003/('%@3 Colehici (SChIecht.\)v fova 1
and calls our speci “an allied plants, but unknc)Wn/ . Aun‘
In 1879, MaI,DXimis Colﬁl'lolcygfscaolcﬁici variety Cepulee, ”me 1
des Sci 5 omptes R "
Bulleti(:egzei; gOI'. Iaxix, p, s, pParis,enf;:Q e 1?"?‘1
Paris 1879) recor((;zlithe Botanique de ¥ rance, Vo]., x?:z(l . 3
S¥nut ( Urocystis ngulz)agl p‘sla;l'anc.e of the true Americ;np;,
siders it as recently intlrooluce(;3 ?elghborhOOd of Paris, and ¢8 nt is furnished by the smut on the common ellow Star
be observed that, previous to thirom the United States. It mi poxys erecsm L )yrefe;red to subsequentl ywhich be-
COmmo.n onion (Allium cepa) ;, % Smut was observed ofgy  the s?;me botan{cal enus (Uroc sz‘,(ils) wiz}; the onion
herbarium of the university of I‘é)‘cnrlas southern France inl , although it is cé%lspicuous, ar:llld preys upon a host
 common occurrence, has never been observed, apparently,

which is referred to as Urocystis Col sburg, by J. Schroeté
ole
8 to the past summer, when it was found in abundance

v SR )
Remarks and Observations on certai MICIZ f oo Oy

ain Ustilagines » (smuts) 1 -

Een” (smig ) w Haven. It is quite safe to assume then, that the onion

inates from some wild species of onion, since it is well

Cohn’s Beitrige ; Aelni

§6d by pe:}f:f;sair Bl(l))logle der Pflanzen, Vol, i p. 349, (1817
ave been our speci 3 g y V- ) /

{)eni\zaoltf) .the tru? onion smut in Ffarfézsét é nOtlc-e e occ, d that fungi, like other plants, are no exception to the

V}(r)] iii ranche in the Bull, d. ], Soe. Bot (;) o 1'ecor(‘i rule that every organism is derived from other organ-

(185;0) L P- 277 (1881): while in the Sar.n e.ance’ 2d Serl e itself, and not spontaneously evolved from ¢ ground”

5 s 89); "Prof. i Corny gives certaine JOUI‘nal,‘ Vol. X5 " substances; an idea much toov common, the only founda-

observations on which rests on the ignorahce of those who entertain it.
nly other hypothesis in regard to the origin of the onion

onion smut ( Urocystis (e
derived from the fact that two species of smut, belong-

as they Wa 4
eStiOnS X

as -
€. toy

be pecul.
€r refe B
ey Instlt
al “Pith a E
77?-,0,0@'0“ ) -
him in o (1880),

___Tt seems probable therefore, from the above facts, that
smut may be indigenous in Europe, despite the circum-
at the first economic and scientific notices of it are of
nor is it unlikely that, as in the case of so many

rigin;
be a native of both

nts of a similar nature, it may
The fact that it has so far been found only on the
renders its origin in nature a matter of doubt;
tinually brought to
be doubted that

onion,
ew forms of fungi are being con

d described as new species, it can hardly
n smut has been similarly overlooked in a state of nature

timately be found on some wild species of onion. A

seedlings with it and th;:uifi}azd ds tgtes that he had inocula®
) a ied ¢ PI‘Obabl 9 £ th
y” from
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very commonly succumb early, dying while in the

d leaf. The stronger plants, however, especially if
moist, are able to resist the smut sufficiently to
erable growth, and many survive even up to the:
esting. Fig. 17, on Plate II, represents such an

to one-third its natural size, and is a typical ex-
appearance presented by smutted onions that have
midsummer. In such specimens the smut shows

k elevations upon the bulb, running down to its

nd extending upward into the leaves, the outer of
present instance, have split open showing the char-

ty powder composed of spores mingled with the

of dead leaf tissue. As a rule such onions always
rotting soon after they are pulled : the

d bulbs frequently occur among onions.

e housed, resting apparently on the existence of an
ent disease, subsequently described (p. 161), com-
sed onions ; but having no connection whatever with.
ich it resembjes only by 1ts black color.

on and Severity.—Although the information obtain-
subject indicates that the onion smut occurs in Mas-
Ohio and Pennsylvania, if not in several other states,
appears to suffer more from this disease than any
v, and although, as above mentioned, the necessary data
ptainable for any exact statement of its local distribu-
be said, in a general way, that the famous onion
or near Wethersfield and Southport, together with
of the state lying on the Sound between New Haven
1th of the Connecticut river, are the most seriously
Ir. S. B. Sherwood, for instance, of Greens Farms, es- -
amount of good onion land which has been given up
£ smut in that town and its vieinity to the east and
everal thousand acres; and the amount of land at
}n’ing out from this cause is considerable.

' ty of the disease in different localities is variable.
‘at first in isolated spots here and there in a field, and
spreads in all directions until the whole piece becomes
the cultivation of onions upon it has to be discon-
period from the first appearance of the smut to the
continuance of the onion crop, appears to be, on new
er less than five years, which is the shortest ascer-

val,

ing to thes
an%. pamSit?cmsnge;mi llfrocg(stz's (Urocystis magicq o
cribed in Europe wild onions Or,auied Blunts hnd “.
S tlll)e, and are co?sidered by som’e 2\@ cen
which they hold tjli)lut of cultivated onions ({7 VOta.nis
¢ i hOSte rlnerely a v:iu-ieta] form indu(félitas ¢
are, however, found inp Z;‘iis" Neither of thege Em-(O ?y the
are, moreover, appa;reh’cl orioa and their structura] ld(?ﬂn :
from the plant we are co{I:il:g:Ient to separate thep, Sp‘ffe !
KW ordiing : g ing. ecq i
considers g Hfrll:)se”szlfd llllere in regal-d to the popular not:
host plant or mode of S LR i over 1f)tlon
idea, for example eﬂ(l) attack may be. It is not al(l
(D. C.)) or of oats (gt L s (st;g, :
onions, and that one d'i N SRt difrer é"(]o v
reference to figures 1 1S§ase may be derived from the gil}llt
port, representin th, a:nd 16'of Plate I vin the o 3
Tespectively. Shofld ¢ spores of the onion, corn an lpleSent
e Supposi';ion - convince the most skeptical of (tl oat sy
0 T Y » especially when it is understood th o
General Oﬂfl:izsc?;;jd hl?Ld good the world over," a the 68
Houbed i -—Lhe presence of smut i B ,
s Ofyszgglif severa'l dark spots at diﬁ‘:elnr:, OE;(')HIS 3 :;{
when the plant isg}fél(;Vhlch are seen to be more 01l'glelt? m'
may be seen in the ﬁrstu 5) 79 u1e light./ These dark ﬂPSJZ:Ig
givelop at all, and are Iiaof;ebefom the second leaf has Ibegﬂ"
nee ”: j commonly fo 3 1
usually ;Vth]ﬁ): %Eets 20 LIRS o 337;0Vem11;i Jj:;t b 'elov:i'
Wil 5 siar Onesond.leaf is developing, lox;gitudi:alacr
within a dry, ﬁbrou;]e side of these spots, which widen and sh
made up wholly of t}l}nass., covered with a black, sooty powd
SSHE i o 5 ehrlpened fruit or .spores’ of tﬂe fungt
thie iront iy appearwa? ved out onto the ground. In some G
an.d become cut off fr;)rrrll ih?xﬁ :)hel i
ering of the f e i
smut in its ﬁrSitZ? i In such a case an onion svlg?:hbi ;Shesg‘:
ing no signs of smut ipp-ears’ 1N some instances, to recover, Sho¥
same dark appearancen }llts subsequent growth : but as a rule th
subsequently formed Shows 1tself in the second leaf and tho®
ined, the whole plant’ a{lld if the seedling is pulled up and X8
to a greater or leg il be found o be pervaded bp he dised®
S extent. Plants thus diseased, Zs;;(fially

VGI'SQ .
uncom
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b

:a. time ; and that matters could perhaps be ar-

t, either by very early planting the onions might
the smut, or by late planting the reverse might hap-
jce, however, this was found to be a matter of no
. will be seen from the results obtained by successive
om May 3d to June 18th, the onions resulting even
ng 40 per cent. attacked by smut.
the comparative liability to smut
But it seems undoubtedly
d varieties are less sus-
diseases affecting

Conditi ’
valezzglzot;ogjut]?ﬁue@cmg Prevalence and Inepe,
fluenced by enemlomon? appears to be only Sli(’hﬂls,e'\
germinatiOng dra conditions of weather thosz \'I)',
s i :::;1 fﬁomh of the Qni'on seed aﬂ-e‘ctl.lc
the period duriny tl? G b i As will be subs;n .
S dodd e t}él’;e e1 germination and earliest w;(l)llent]'
it S lon y-one during which c]imfti Wth 0
B Zh 0 (;.ave the (%mallest influence upone Cong
only that the fue 1sease : since it appears to be o
their entrance i :;l e thre:ads’ developed from the sat .
itself within th;l t(') iy Rkl seedling. Having oneepores’ i'
veloped or, reta,rd;;sg;sc(:;g? t‘h 0st Pflant, the smut Woiﬁigab

: 1tions of w : 0¢ i
I‘::;Odiahva;;;:dgxwm of the onion Witﬁi:h:;" ' about the : on.—.—The popular impr‘ession thfxt s.mut ‘is dissem-
St prireiticnle Ofretarde_d. 'Ijhe general opi Ily in the planted s'eed is one which is quite errone-
i e i smut 1 a given field is va tter of fact seed onions are not. attacked by sm1'1t,

; 1s ce of smut spores in the seed is mot to be consid-

s a cause of its dissemination. It is very

hat smut may in some instances be carried
spores adhering to their
ght do. Any course of
eed which involved the

if gy,
h fay

st planting showi
Pe said concerning
nt varieties of onions.
, yellow and especially the re
n the white to this, as to most other

hich it wag pra
ni =
on, however,
: riable duri W
_ that it does $
e it not always show ided
critiea,l erIinfi to 1n_dlcate that the conditions of Wa d}imd
i iI}])ﬂ o melf]tloned may have some influence i eatt} .
uence of soil upon th .
1 i e preval 4
;neor;flderable, although onions gI;'own eirrllce e

usually more likely t 4

0 be smutted i
i y ed than if they ar
L )(7),11 i la:Od. It should be mentioned, howe};ver1 eﬂi::’
S Smut{y %"anjivnt;)]n low land receive the surface w;sh of
ey show an i ‘
v : increase of smut "tiona
proport(i)émtl (;f w}?sh to which they are subject : -
nal to the increased :
‘ number of

i g | : : of smut spores, plar
accouﬁt o t}?: it Wlere,.m this way. This circgmst:;nfe L
popular 1mpression that low land is more §

ceptible to smut
whereas ; y
less true. { » a8 just mentioned, the reverse is dow

m oment a
' wever, t
wn in smutted districts, the
y small particles of dust mi
1 harvesting or in preparing s
sven a small amount of smutted earth upon it, would
d dangerous for this reason. Proper care in gath-
dling seed should, however, obviate this danger en-

arm light soil§

‘dissemination of smut is due to four principal causes.
oh agricultural implements ; plows, harrows, weeders,
‘which spread the soil containing smut spores, both by
the surface earth over a smutted field and, unless they
ly cleaned, by carrying earth containing smut spores
I8 subsequently worked upon. Secondly, through the
L of the same smutted earth to the feet of men and farm
its consequent transportation from one part of a
ther or to different fields ; an agency by no means un-
~ Thirdly, the smut spores may be readily washed
earth from higher to lower ground, as is a matter of
servation. Fourthly, pepular opinion to the con-
ores being practically imponderable may be readily
other dust-like material, either about the same field,
Oining fields. The reason that this mode of dissemina-
importance than some others, lies probably in the

in other wo

In regard :
otion ﬁlat pt(;)t;:}f ;zﬂtl.lf'nce of fertilizers, little can be said
. rtilizers form smut, : ald.

was simult " 3 ut, and that
of wood asigsozs with, and in any way attributajlto?e?;pthe L
wholly unfoun’de(ailAS H?V‘;Oglca,l basis to support it, and is doubtk
Pinid 4o Taais the. grov;ltithi‘r fertilizers rich in nitrogen may
o : ¢ .

hafs be examined with proﬁf smut, is a question which may F
t was thought : ;

; possible that th 3
might 1 . e date of planti on 58
Pie%e 2 1)1":;;) s mﬂ}u?nce on the prevalence Ef strlnnu% (i)rllna gi
might,, Rifire :léliposmon that the smut spores having hiberﬂa
ent of warm weather, germinate at someW:=
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~an out by smut, was put down to onions for the last
r a lapse of twelve years, a careful examination
om ten to fifty per cent. of the onions were smutted
eriously diseased portions of the field, at a time,
nidsummer), when a large number of* plants must
eady destroyed and have disappeared. This cir-
ints to the fact that the time during which the smut.
tain their germinative power is much longer than
.and that statements which place the period at
nty-five years may mnot be greatly exaggerated.
abundant evidence on the subject shows that four
js a period wholly insufficient to eradicate smut from
in many cases, sensibly to diminish its virulence.

0 the influence which certain crops may have upon
wing which smut may remain in land, no definite in-
been obtainable, either from personal observations
nd opinion seems equally divided in its preference
or grass, as far as concerns any influence they may
atter. Theoretically, there can be little question
ps should be more effective for this purpose since,
ty, the spores which lie deepest remain dormant
time; and the more thoroughly and often the earth
, the more spores will be brought near the surface
where they would naturally germinate. For prac-
however, the inquiry seems almost superfluous,
r the nature of cultivation on smutted land, the
f smut is so protracted that discontinuance of the
b be considered a remedy of any considerable value ;
a confession that there is no remedy. In saying this,
t be inferred that such discontinuance and the trans-
Op to “new ” land, is not by all means the best mode
as soon as the smut becomes serious.

or Non-occurrence in Sets and Seed Onions.—This
h is of the utmost importance in suggesting a prac-
the treatment of smut, is one on which onion raisers
e most diverse views. Careful personal observa-
yindicate that smut does ot oceur either on sets or
In very rare instances, when smut has hibernated in
€ly sound bulb which has thus been set out already
¥ possibly occur; but as a matter of fact not a

fafj‘t that the spores being formed and making their ey;
onion comparatively near to the ground, are readily “:t o
it by rain, and have little opportunity for blowing e
the air as is the case with corn smut, for example.
It may be mentioned here that the smut appears t
attractive to the “ﬂga beetles” which swarm over tile ° b8
parts of diseased seedlings and apparently feed upon th bt
although they do not seem to trouble the healthy o .
That 'these or other insects may serve to spread thens:ln
z)vl::?r similar to that observed in some other fungi, is not, im
Retention of Germinative Power by Spores.—Tt is well k
that the seeds of flowering plants may retain their (rerm'
power for a protracted period. For although the repc?rted '
ty of “mummy wheat” taken from Egyptian tombs ig :
whol!y discredited, it has been shown by actual experimeng
certain seeds will germinate after forty years or more, and
retention of vitality is to be looked for among man ’s )
ety g Yy spore
The spores of the onion smut, as will be subsequently seen
l?y their structure peculiarly well adapted to retain their vits
foT' a considerable period. To ascertain the actual duratio
this period is a matter of considerable importance in conside
measures for dealing effectively with the disease, yet, as wil
seen, it cannot be used in practice as a means to this end.
Farlow, in the paper already referred to, concludes, as a rest
the information on this question given him by farmers and
roborated by the observation of Wolff upon the subject, that
power of germination in the spores of onion smut and other S8
of the same genus ( Urrocystis) endures probably not more than
years. If this were the case it would be obviously no very [
cult matter to kill out the disease by putting all smutty land &
to other crops than onions for five years. That this period i
as short as five years seems beyond question, as may be seell s
the following instance, which appears to be well authenticated
field on the farm of Mr. Austin Jennings at Green’s Farm$;
examined with some care in the summer of 1888. AccO™
to the positive statement of Mr. Jennings, corroborated by %
present at the time, the field in question had not been soW™ :
onions since 1876, the exact date being remembered fro™
fact that it was in  centennial year” that the piece, haviD

‘“Peetly

-
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nable us to separate one species of the genus Uro-
another, rest mainly on the number and size of the
es and pseudospores respectively, which make up
alls in any given species.
| already mentioned, the smut of onions first appears
eye as a dark area in the leaf, which finally bursts, let-
lack powdery mass of spores. As the diseased onion
s it is killed when young, the same dark areas begin
+ the bulbs between the veins, and extend up through
yps the inner leaf as in Plate II, fig. 17; and if the
in two horizontally, it will be found that the outer
smutted to a greater or less depth, the inmost layers
ite sound. If a thin section of 2 diseased part is
_under the microscope, the black portions will be
olly composed of spore balls such as have been de-
which, in the onion smut, consist of usually a single,
walled resting spore, surrounded by a variable num-
pores, often as many as twenty, which are quite reg-
and size, nearly colorless and spherical, and flatten-
by which they adhere to the resting spore. Rarely
may consist of two central resting spores instead of
is exceptional. The enormous numbers of these
at are produced in a single spot of smut may be
n we consider that the diameter of each spore ball
an ;484 of an inch.
on examined is cut so as to include some of the liv-.
 on the edge of the diseased portion, the origin of
s may be readily seen; for this tissue will be found
ted by a mass of slender fungus threads (Ayphe)
ir way between the cells of the leaf which they
¥, and as they grow give rise to the spore balls, dis-
fhemselves soon after the latter are formed. Figs. 24—
e II, represent the early stages by which the spore
med from the hyphx. In a general way this
be said to consist in the production of two or
out-growths from the hyphz, one of which assumes
spherical form, while the other or others, as the
y grow around it; becoming branched and divided
Vhich finally become rounded off into the more or less
adder-like pseudospores already described. The de-
Process are a matter for technical inquiry; and it

Icllcl)r{‘)(zr;ifnof sn}';ut in “small sets,” it need hardly be m
e moregliw]x;elatever on the point in. question, sinc@e
S5 b .Ylflo appear among them (as a result of thial
the annual croou T‘llllc’on‘ omon's cultivated in the usyg] lck\
the opinion cofl.tral‘y etts)ut%‘iesct(l)onlma:y S emtofp lacr:?:;
. n )
:;)thls matter, which amouts (;OUS;OEOZEY‘;Z;(‘;TP}‘GSSed i
ki?ll(llyu ;))(l)lrllmén?alselzs, rest.s upon the belief that }1)111&(:311(16 y ‘-.
1ons 18 attributable to kR
erroneous,
Wh.%?(;tczzz’cal History and Relations.—
1c i .

e :s glrlléon smut belongs, together with such well kp
i g smut of corn and oats, the “bunt” of h
e a family of plants known as the Ust;, non
l‘Lunﬁ;ed species of which are recorded fromediézlagmew, y
S()(())IJ;-Ii,k Zh:; ;nszics)rni;:y ‘of them c.ha,racterized by tht:3 n}zrlc))?ilt:t
P, Althouoh bpo.res as in the familiar instances just'
i e iy Sag this smut-like material has, in most "'
4457 Sl o i Otslii appearance to the naked eye, the Spo.
o i diﬁ};r <@y very greatly in size, shape and app
S Ay diVidleden’c rI{__)fner:«x and species into which the fai
A s : e smut of onions, as has been previ
g ,fact ; hgst t.o the group or genus Urocystis, so nal
e ad 1t produces spores which are furnished ¥
i }:)peél ages, such as are represented on Plate
e plantjsf f: Wfil}ty-ﬁve species of the genus are know
i it ol t(1>1m ifferent parts of the world ; but in all @
W .]e§ sar}rll.e general characters, consisting of 0N
it (P,latelﬁ an ick-walled, nearly spherical so-called B
it d., g. 2 x), surrounded by a variable num
o odies, the so-called pseudospores (fig. 2 x)s
bl i re ‘t.ranspar.ent walls. Tt will thus be seen ®
o /0 p.‘;l.u}fl(? which goes to make up the black S
saltts st 1‘eW t1c is the .v151ble product of the diseasé
s tgofga, ion of bodies which may, like the onion st
number of lf)seudozlolilxiags:l‘EEP(I}::;l tr;} FESting spore, surrounded y
i e II, figs. 1, 2, etc.); or may
s (]io ]Z;:S ‘I:Z;Yl :s t(:velve or fifteen of these rest)i,ng spores®
of “star grass” (8 ﬁ .number of pseudospores, as in the &5
o Al lg. ); 80 thi«}}t each particle of smut has”
P all. The specific differences, that is the dif

Dtiong,
1t o

smut—an idea whic}, o

The group of £ I.
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his reason all the cultures swarmed with bacteria
i destroyed by them.
S ure cultures of fresh spores taken directly from
14 .
as well as of small clumps of sporiferous hyphze,
: ed, were, however, very readily made in the same
them in a moist atmosphere or i resh, by .' ¢ onions, and grew with a luxuriance which was pro-
cessful. Germinating spores w ern V;l’ater, proved Wholly§ he concentration of the nutrient solution. Out of
dance from material collected iz’ ﬂ:) wever, obtaineq inl mber of such cultures, made in Van Tieghem cells,
January for hot-house experiments zSummer and kepg ne produced spores or sporidia of any kind, 1¥1ere1.y
was left spread out in a shed for ab. t ey of smutteq » ndant branched and septate hyphe, extending 1n
was mixed with a little earth saturm; ;uc .months, after wi _and stout or attenuated according to the concen-
to freeze hard for a week or rr;ore aAi‘ wm? water, and g , decoction. The clumps of hyphee, which were in
the smut, removed to a warm ‘ ter this treatment 0l ning spore balls when taken from the living onion,
. ro ; : ;
minated quite rapidly in the fashio(:qn;eal-]d kept .mozstened the same. I.nanner as .dld the spore balls them-
of Plate II. This germination consi Ple§ented In figures 3 ng no sporidia and ceasing to produce spore balls.
the central resting spore of usuallonsmfed in the production es, both of spore balls and of sporiferous hyphe,
mination, which commonly branehy da single short hypha of ized flasks plugged with cotton, also produced
terminally or laterally, small 6¢ more or less and pigy sterile hyphe which, after forming a spherical mass
sporidia (z, ), as indic;ted in t}iecgndary spores, the 0.6  half an inch in diameter, gradually died without
the spores in this species ha e figures. The germinatig pment. It may be mentioned here that in none of
observed, and, as will be seenS ant’ apparently, been previo ras any yeast-like development noticed, similar to
from the conventional form desso'gl (‘;he ﬁ%ureg, differs somewy by Brefeld in other instances.
ribed as characteristic of cel n New England four i f belongi
e} gland four species of smuts belonging

Other Species Of the W Il.l O
enus ; i i c : .
g ) Ch Ci nSIStS m the prod U y e | : / :

of simple, stout, short h -
) yphee from the resting spores, Dbea (Pers.) on Wood anemones, U. occulta (Rabh.) on
d the form previously mentioned on Star grass

at i i
pro;illei:(‘fi SilrllmfriI:tlg vv:}}lmf‘l of sporidia. This condition i8 nd
extremity: butc this’ valilaiif)}rlne };ﬁ)-hﬁ betrs tigo sporidiy erectay which appears to be undescribed. Figures of
cases, is manifestly merely a ,formlc ¢ V;flas only seen in a all these species are given on Plate 1T for compar-
solution, for which a decoction of o the others. Ina nu pulee vesembles U. occulta more than the others;
Tieghem cells, the hyphs of germi OI:;I'OHS was employec?, in } able from it at once by the fact that the spore
branching and extending themSelvna ey rapidly; atter species (fig. 9) are composed of two or three
numerous secondary spores (fi lgs el 'dlf'ecm()n% also es more commonly than of one; while those of the
duced in ordinary germinatiof . e ,‘oc, %) simdilar to thORg fiwo only very rarely, and never three.  Urocystis
These secondary spores corres o,ndxiept- tl.la't they Were_la ‘differs from the smut of onions by the larger size of
Brefeld in his cultures of otherp en {fbmiinod s obtalliey and resting spores, as well as by the smaller num-
by him conidia, although the ga e f)f UStllagmeze z'md former. TLastly the Urocystis of Hypowys (figs. 12-14)
lnxurisutly developed Sporidiay T};}peal to be in reality m. a%Mble by the large number of resting spores (one
germinated readily in water fih SECOTIda,ry Fiiires OF spoE lch may be present in a single spore ball.

or in nutrient solutions (fig 5 re out of the question to suppose that the smut of

e merely a form of one of the other species of

T “ 3 1
tc;u;liz :}:Lcst ltrlrllpto z;lble to observe their further developmen?t
a e m G . 2 .

aterial for Gultlvatlon could not be Obt nd in New England: but when we turn to Europe,

;;Srtﬂi;nent to say in brief, that the resting spore o1

or ateral branch from a hypha, and that th lging, 3

originate .frqm other branches whi‘ch grow out .amde PSeugq

od, at least in 4 majority of cases %S thrg

attempts to induce them to germinate, when 9;-, *INce roy
< b
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th ies i
tw(; I?tl)l,mil:leral(l)f s%emes Is greatly increased, there 1,00
o member; j;l th(;f these thrfze (including oy Sbel?
it gzynus 4.4{lzum to. which the olﬁeele
ik lants, : Cystis olchici (figs."3—4) attacks C 5
Amm}; Thzn()thls sall}i to occur on some memberg Zlfc}n. %
& r, Urocysti. ) e :
tributed, as already mentioned. undexj-r th il an
mer_l’s Mycotheca Universalis I\}o 223, f ) abOYe P
derived. In the article of Cooke alroady oiteq. 5y 2" 358
sidered merely a variety of U Colohici y'lc'llted’ U i
p- 120, goes still further and unites al’lw‘c}ll1 e g
Since, however, a discussion of specific idegte'i'under i
Place here, although interesting as a possibl , mosns
ing the origin of the onion smut, it d only b il
extended examination of unlimite(’i mantee' lOnly e 4
Ur?cystis, as it occurs in Connecticuter'la ko
'subJe'ct to very slight variations Wh'l’ IS( ; Weu’ -
mm having a single resting spolre a (;.e erion
which are very regular in size and 1;1 Uiy
and Pseudospores are much larger :h:ﬁe;kits ot o
species: which also differs from . Colehici R o
its Jifmaller regular pseudospores and singlz; r(:;tti;flle -
. spores.
i a;zfne:h(éf S{:Ilj:;zctfzuon.——&') far as is known, t}in,pthes life
R antern‘guts ¥s.suﬁ101ent1y simple.  The rest
it ] remaining dormant for a time, which
cording ‘_co cireumstances extend over a period 0% cars,
ir;u::trz,aflvmg rise to one or more hyphz of germinati(?lfl. !
A :Irllt tcz1 isupplos.e that these hyphs may not enter the ‘.'
9 -4 t}:f‘act y}; but more commonly this is doubt
i 10(111g -the medium of the secondary spores
b ;n theiryt escrflibed as proé'luced from them, which &
enter the youn (g, 23), sending out a hypha which I
o e gd onion directly. The chance of infectioB
o fOrme(ise V;rnh a ratio almost equal to the numbeh
s germin i en it has once penetrated the host plant
R Drodu ation branches and extends itself withil
spore balls Eimila(i'l I‘éf,t}llntt?? s %Il'eafdy o e
th; history of its develoi)mzazrtn e i

n . & ;

Ly csor;llslltd?tu'lg any means of direct treatment "agﬂi"sc :
» 1618 of the first importance to know this histo™

ssible in its details. It is well known that the
which attack the reproductive organs of
of wheat, is a matter of no great difficulty;
uch cases, infection takes place through
that the smutted heads are harvested
ones, so that more or less of the seed

adhering to it, and thus placed in a
umber

muts,
«punt”
pajority of s

the reason
g with the sound

ve smut spores
roduce infection at germination in a large n

tment of such seed, before sowing, with a solu-
e of copper or strong brine, seems to have been
in checking the smut of wheat ; but in the case
mut we have a very different state of affairs.
he danger from spores adhering to the seed is
nfection coming from spores mixed in with the
ch the seed is planted. It is therefore necessary to
her the resting spores germinating on or near the
he ground, produce sporidia which blow onto the
nd enter it, after it has emerged above the ground,

entrance is effected wholly under ground, and if so,
conditions. In one species of Urocystis (U. Anemo-

a shown that sporidia, sown upon the leaves of the
41l infect it with this smutat the point of application ;
owright in his ¢ British Uredinez and Ustilagine®”

to have shown this experimentally. Again Cornu

la Société Botanique de France, 1880, p. 39-42),

sedling onions infected with the spores of Urocystis

probably” from this cause. In the case of certain

s of the family it has been shown definitely, how-

e infection of the host plant takes place under
it seems hardly a matter of doubt, despite the ques-
ervation of Cornu just cited, that the same is true of
rocystis.

ally this was indicated, if not proven, in the fol-
er. A cylindrical glass jar was employed for
lent, in the bottom of which was placed about an
of ordinary earth of an even depth. On this was
hin coating of the smut from which the germinations
seribed were obtained, and into this were lightly
dozen seeds of white onion. Over this was placed
ilized earth, one and a half inches thick, and the
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with hardly an exception, killed by smut; the chay.
dark areas appearing in the first leaf soon after it o
ground. In view of the common idep that smut is iy, t
onions, the same experiment was du_pl'icated, omitting the ] §
smut, the resulting seedlings showing no signs of smyt wha i
The fact of this subterrauean( infection is further confip

the absence of smut on sets and seed onions, as well as o
planted seedlings ; for if the young tender leaves above 3
were susceptible to infection, smut would certainly oceyp in;
cases. It may then be assumed with tolerable safety thee
smut makes its entrance into the onion seedling in the , _
It may be asked, however, if this is the case, why it de )
enter sets, seed onions and probably seedlings, when H" which seven were treated with sulphate of iron,
transplanted into smutty ground. The explanation of thig : ate of copper, three left untreated and one planted
be sought in the fact that some plants are susceptible to og ] seed. The chemicals were sown on the surface
diseases only at certain periods of their existence. For exag e half of each row, and in the drill in the other
it has been shown that a common form of mildew ( Og/stopug en rows treated with iron sulphate received appli-
didus) which attacks the common Garden cress (ZLepi I' 5, 7, 8, 9 and 12 grammes respectively. Those
sativum) and its allies, is able to infect this plant only whe _copper sulphate had 3, 4, 4% and 5 grammes respec-
enters it through the first leaves or cotyledons, the hyph ace application had not the smallest effect of
germination being unable to establish itself within the plaz ther instance. The application of sulphate of cop-
other points ; so that when the cotyledons have withered, | killed a large percentage of the seed and produced
is no further danger of infection. It is not improbable then in the percentage of smut. Even the large amount
the relation of the onion seedling to the germinating smut § s) of sulphate of iron did not hinder germination
may be somewhat similar. Certain observers have claimed it nd appeared to decrease the number of smutted
case of other smuts that the hypha of germination enters th In a single row, one-half the seed was rolled,
called collar of the embryo, where root and stem meet.
may be the case in the onion smut, yet that it also enters
first leaf seems indicated by the occurrence of isolated pO' nt
infection at its apex. ]
Laxperiments for Prevention.—Assuming that the mod
infection above described is correct, it is obvious that, il
sidering any means of treatment by fungicides, the usual X%
applications would be quite useless. The fungicides must evide
be employed so as to act under ground during the period of g¢
nation of the seed. This may be effected either by applying' -‘
substance as a top dressing and brushing it in so that it WO
in the earth about as deep as the seed was planted ; or by 5%
it in the drills with the seed. The first method is ma
undesirable on account of the much greater expense iﬂv
both in labor and cost of material used. The second, PV’
no labor beyond the preparation of material and about one =

ac : this material, is manifestly the only one to be
b ymined on the method of application the next and
he sg oint is to ascertain what substance will be the
aﬁd cheapest for the desired purpose. In order to
on, two sets of experiments were tried ; one dur-
ater and early spring in a box bed in the hot-house ;

reen’s Farms on a small piece of very smuti':y

hese experiments it is hardly necessary to describe
1ce it was made merely to gain suggestions for the
ufficient to say that fifteen rows, four feet long

first instance every seed was killed, while the
nder germination and slightly decreased the per-
d plants.
nt therefore indicated that although sulphate of
e worthless both from its injurious effect on the
from the fact that it produced no diminution in
£ smut, sulphate of iron appeared to have an appre-
aingt the smut while not hindering germination in
e applications of the same salts was also found
ect ; although thoroughly washed in by constant

periment was tried upon very smutty ground
from Mr. Austin Jennings of Green’s Farms,
run out by smut in the previous year. The



148 THE CONNECTICUT AGRICULTR AL

149
EXPERIMENT STATION.
experimental piece was 120 feet

running transversely, ten feet |
alternate row was left untreate
treated row next it, Weighed

long by 10 feet Wide .
ong and one foot
d f()'ndirect comypg,
amounts of seeq W
00t, and at the S

‘ i tal
i jdently injurious in both cases, the de‘firl?linby
e::ions themselves not being compensate

[0}

ion on the smut. ) #
a"(:;er the smutted onions died off slowly, E,Ith::egr :
nmmber survived up to the time when tle); R
cated wigy ;;?‘ At this date the numbler gf tsotsvr;;g iy
r . . 3 i * With & : i t ' s
chemicals, in sets of five each, €N rowg Bach row is shown in the t :
set, five treated and five alt \

were obtained,
ernate untreated, There will ' correct weights of those sets, only, v
twelve of th i

ese sets, including one set of five OWS plag en treated with sulphur.
ground previously top dressed with sulphate of ir 4 == i

ﬂ,})art
rison o
€re s

on, i g gl E:ﬁ ‘ E%
the control rows had of course to be omitted. The chay EE f%;. «‘E;\ 1y 8
which were in the form of powders, were scattered o | B2 | SA éﬁg\ géé"
along the drills, slightly mixed with the soil anq the goad { EE‘ ‘ EE ga< ! %"54
planted and covered, The substances used and the amonup 1 é% i £5 §§ | z%
row are shown in the subjoined Table, The rows treated | & | 4 e | jm,
“Patent germinator » were planted with seeq that had LR \ 30 i"é's.é T e
soaked according to instructions which accompanied g sam th sulphate of iron......._.. I YW Ay By
the material, « Ney Preserver and Germinator of Cereals “GerminatOI‘”------—‘"':1 | 5. | ma| 1
Seeds of all Kinds,” received ang analyzed by the Station, R 1 908 | 298| ..
of its “notable advantages o being that it is gajq « to de dium in drills --'-'"‘_::'_'_::\l e | 98. 1 i IS
insects and act effectually on the globular formed qugg s e \ 5 | 98.6 | 38.8 | ----
participates in the formation of blight, of heat, of ergot of . ‘iul?régtgai“f:::::‘_::::::i 1032 64 ...
ete.,” a trial in the case of onjop Smut was suggested. Ang i N ot Y A “* 20 | 12| 13| ..
of the article in question showed it to be an impure ae fuz%%:trgdnf"r_l"::: ...... il 99.6 b Ik ee
lead, a substance of which the fungicidal Properties haw _ o ‘ 10% 90:6 | 271" Lo
apparently been tested. ‘I'he results given in the table de e mans i ‘101_2 10.
Seem to warrant its general adoption as a nostrum for “glol R - - e e e s
dust” or to secure an increased germination of “from 20 to % alphur % B et ‘ }8 % 1066 | 35.4 | 7z'i
cent.” in the case of onions at least, ‘ untreated ________________ | 96.4 | i Nt
The onions came up, for the mogt part, during the first? Litig :1004 | 31.6 | 584
of May and showed abundant evidences of smut, by May+ ghur s s 5%\ S R
while still in the fipst leaf, A considerable number were k untreated ... _-.........-- SIS S
in the second leaf, a few even before this, By May 18th, pper | drills ... ... .. .o- | .]1'32‘ heh NN e
the onions were examined, the different appearance of the e } R (0N | M Y 25
and untreated rows in some of the plots began to be app® ettt Y \710 i
and by the first of June was very marked. Thoge tl‘(’“ted: o Grins ... | 5§ e 6'2 el
sulphur and lime and witp, sulphide of potassium were nob WS untreated ___.__.._....._.. BRI : *‘:*f 7
visibly thicker, but muel taller and healthier in appearances G ... 20 | 23'2 32:6 L
the alternate untreateq rows. There was algo 3 visible, t4% Suntreated _._.............. R A P T
10t so striking, difference jn the sets treated with hypOsulph‘ on ) . e ‘ g }\ I e
soda. The sets treated with iron showed no appreciable ¢ } R -
ences between the treated and

| 186 | 37181 ...
ile the 9% S untreated : — ;
untreated rows, while t ' =
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the earth before the seed was planted, so that a

It will be noticed
that the amount of
about the seeds resulted from the smaller

smut in diffe

the piece varied ver i .
' y considerabl indi Fent o
plants killed in the alternate row);, i}i;ndmated 3 then; ’appncation
the field being the least aﬂ"ected:’iout ;3:: ;OV‘I’ards th J e fTh; Samehmay bf Safi ; liln lll‘eghard
: ne tion of sulphide of sodium, the resuits ot W ich ghow.

average number of plants killed“amounted to "
near]

in the untreated rows. It is assum d
dufa to smut in making this stf;,ten;ente

onions were carefully examined We:ek
(in;or;;c]hi‘ or more of their growth, and

ia:I Ower:,):rl ;fiftr- (fz‘auses were noticed, such instance

il f1is actm:y the result of the experime .

gures in the appended table, the I:e:

a

grepancy in favor of the smaller amount. It may be .
orred that a slight variation in the manner of appli-

a considerable influence upon the effect pro-
or from a more

D

that al] the doatl
As a matter of 1§
ly during the g

although g foy ol cation of the fungicide.

| the treatment with flowers of sulphur canno
nded, it is hoped that the experiments of another
e results sufficiently good to warrant such recom-

t now

giv

sults are at least conclusive i
clusive in some : .
that a remedy is not to be sought inresll)e;t& It is quite J Tt must be confessed that the present experiment
application sufficient seriously to aﬁ:(?t pthate of copper, siy ken with but small hopes of any rvesults whatever, be-
€ germination g as might be of negative value ; and however unsatis-
actual outcome may appear, as regards the amount

seed, showed no appreci i
Sulphate of iron ;)IIZO ’111:1})711 ;H;Zizcs 1(1ipon the amount of
and the results with hyposulphite of soditn e 1o i
to those obtained with sulphur andosmso}(j{il;m are 50 mu chi8 :
need not be considered. Havi phide of sodium that¥
down to sulphur and su iPhidsz]fg n;rrowed our consid
simpli sodium the matter is fu
thaII]) gjeed 1:1‘::; the fact that the former is far less .r
much m T, as well as for the reason that the sul i
ore difficult of licati ; ’ phi
when exposed to air ; application owing to its deliquest
case without mu ZErd,' s e, however, obviated in the pr
il cth ifficulty b‘y mixing it with dry earth b
tle if at ;;mll bette }?resul'ts with the sulphide of sodium we
o el beel(; ;dar(li t(lilose obtained with flowers of sulpht
i kbt uded, from the trouble and expense inve

Of th

oy 4 ;eiizszizc.es usefl then, flowers of sulphur is the only
question remain S-l (f YRUOK At . peactioa] standpoint, and
i conclusiz s Z the results of the present expel-iment P!
made of Practicnl that treatment with this substance maJ
result the relati 'a value_. It. will be noticed that in the %
amount of sul 1h‘e prOpo.rtxon is very much in favor of the s2
PR frolg n;)ltwmhstanding the fact that no injury to
discrepancy I‘Obablt i lax.'ger application. The reason for |
scattered moI;e e 1y 108 1n the fact that the smaller amoutlt
planted almost d‘fen ¥y in the bottom of the drill, and the *
irectly upon it ; while the larger amoust

ons that may be grown on the smuttiest land when
escribed, it is at least gratifying to have accomplished
a preliminary investigation, based largely on theoreti-
jons, and unassisted by the results of any previous
at similar to it.

parative experiment the results are of some interest,

d the considerable variations to be noted between the

1d untreated rows in the actual number of sound onions
will be noticed that the difference in the weights
much greater discrepancy. In other words the onions
he untreated rows were mostly small and stunted,
in the treated rows were mostly large fair bulbs.

ures given on Plate I, represent accurately the appear-
ows treated with sulphur and sulphide of sodium, as
ith the alternate untreated rows. The figures are
oductions from photographs taken on August 6th,
tted onions had been pulled both from the treated
d rows. The rows theréfore represent the appear-
- sound onions, in either case, at the time of harvesting.
een already remarked the experiment is merely tenta-
claim of practical success is made for it: mor is its
ended unless on a very small scale, until it has been
other season’s work which may give better or not as
It is manifestly unsafe to generalize from 2 single
and it can merely be said that flowers of sulphur offer
bstance for the desired purpose.



oy

152 THE CONNECTICUT AGRICULTUR 4T,

153
EXPERIMENT STATION.

it cannot be burned over in the f?lll, this prac-
- ery advantageous when .it is possib e. ey
. vd Slrlbsequent hand weedings all omon1 iy
k. Snd or third leaf should be pulled, collec ?I‘ e
. d at once.
i tacle and burne .
e rece{;l: and the folly of leaving the

Should this mode of treatment ultimately proye Sufficigney
cessful to warrant its recommendation,, it may be of : Iltr
note the expense involved if the fungicide is applieq by
a hopper and the smaller amount used. The rowg being g
one foot apart the cost per acre would be ags follows . Pla her cory little trou
s Ve

; op of spores upon
Cost of application; ................ $0.00 nions to dlSCharge SLOR after cr. P afent‘ espe-
Cost of flowers of Bulphur s8R0 48 e leaves successively mature, 18 app a i,s con-
Cost ob Bme' ¥ ol LT .12 the ous number of spores thus formf? Tel rge
- enorm \ at a single la
Total cost per acre..._._._._ $0.60 hardly an over-estimate to say th i

: R ¢

ing like a cubic inch o

ing a season something c ] :

74 dlll)ztlfeen one and two thousand millions o
eans

In addition to the sets of experiments above describeq acl =
a . . 1
yable of producing a smutty onion in the following
pa

number of rows were left at first unplanted. Of these, two 4
planted on each of the following dates: May 34, 10th, 18th,
June 5th and 18th, in order to observe the effect of ea
late planting as far as it might influence the percentage q ] disease
ted onions obtained. Taking the rows in the order in which ¢ ! land as soon as the old shows signs of the di
were planted, beginning with May 8th and ending June 18¢}. "

iously remarked,
g i ble extent; but, as has been Rrev 1d{)e aremedy
bercentage of smutted plants in each was as follows : 45 per ce 3 for smut, any more than it wou
75 per cent., 66 per cent., 55 per cent., 50 per cent., 40 per ¢ f fo ¢

A few onion seeds were also planted in olq Smutted earth in
greenhouse about the middle of August, and of these also a la
number came up smutted, although so many of them w
destroyed sooner or later by another fungus (Pythivm) that §
exact percentage was not obtainable,

The above facts indicate that whenever smutted ground
disturbed germination of Spores is likely to follow under proy
conditions of heat and moisture, and that for this reason a

gl T p 1t
ower has llnhnllhed 13;][(1 Sulta.ble E()[ l;lle Cro

g
luous to Savy tlha-ti the beSE means Of aVOldln Smutr

onions altogether in affected sections.
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DESCRIPTION OF PrLATE I.

EXPERIMENT FOR THE TREATMENT OF Urocystis Cepulee (Onion Smut)

The figures are reproduced from photographs taken directly from the exp
mental plots August 6, after all smutted onions had been pulled both fro
rows numbered 1 to 9, which received no ireatment, and those lettered A
which received treatment.

Rows A, B, C, D, E, were treated with sulphide of sodium, 5 grammes to e
Tow.

Rows F and G were treated with 10 grammes of sulphur and 10 grammes
air-slaked lime each.

Rows H, I, J, received each 5 grammes of sulphur and 5 grammes of air-la
lime.

Rows 1, 2, 3, 4, 5, 6, 7, 8, 9, received no treatment.

Each row was ten feet long. The upper figure being on a larger scale
the lower presents an appearance of greater vigor due to the enlargement.
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DgescripTiON OoF PrATE 11

Urocystis Cepule Frost (Onion Smut).

Fig. 1.—Spore ball.
Fig. 2.—Spore ball in optical section, z= pseudoqures‘ a’=resti g Sporg
Fig. 17.—Onion attacked by smut showing appearance in midsummey,
Fig. 18.—Spore germinating in decoction of onfon and forming Sporidig 4
Figs. 19-22. —Spores germinating 1n moist c}lanll)er, producing sporigiy m'
Fig. 23.—Single sporidium germinating in water. )
Figs. 24-28.—Sporiferous hyphae from (znion leaf showing successive
the formation of spore balls.

Urocystis Colchici (Scl{l.) Rab. (Smut of Colchicum, ete.),

Fig. 3.—Spore ball composed of a single resting spore.
Fig. 4.—Spore ball (in optical section) composed of three resting sporeg,

Urocystis magica Pass. (Smut of Allium magicum).

Figs. 5, 6.—Spore balls composed of single resting spores, one (fig. 6) in gp
sectiou. |

Urocystis Anemones (Pers.) Schrt. (Smut of Wood Anemone).

Figs. 7, 8.—Spore balls composed of single resting spores, one (fig. 7) in op
section. X

Urocystis occulta (Wallr.) Rabh. (Smut of Rye, etc.).

Fig. 9.—Spore ball composed of three resting spores seen in optical section,
Figs. 10-11.—Spore balls composed of single resting spores, one (fig. 10) in 0
cal section.

Urocystis Hypoxys n. 8.* (Smut of Star Grass).

Fig. 12.—Spore ball composed of one resting spore.

Fig. 13.—The same in optical section.

Fig. 14.—Spore ball composed of fourteen resting spores (three not shown
figure).

Ustilago Maydis (DeC.) Corda (Smut of Indian Corn).
Fig. 15.—Four spores.
Ustilago segetwm (Bull) Ditm. (Smut of Oats, etc.).

Fig. 16.—Four spores.

Of the above figures, fig. 17 is reduced to about one-third natural size-
remainder were drawn with camera lucida under a magnifying power of
less than 700 diameters, the size being reduced in the present plloto-re[JI‘Od“c
of the original ink drawings, which were 12 x 74 inches. ]

* The smut of Star Grass may be characterized as follows:

Urocystis Hypoxys n. s. .
Spore masses black, in flowers (filling ovary), pedicels and peduncles
near summit). Spore balls very irregular in size and shape, roundish OF .
oblong, the largest 50—60 x 50™=, the smallest about 25 x 25%m, Resting Sl;.o
brown, spherical or somewhat polygonal from pressure, one to ten (Yﬁfely M"
teen or fifteen) in number, 13-15mm, Pseudospores numerous, where the re:'
spore is single about eight to ten in number, somewhat flattened, variable. 87
in diameter.—On Hypoxys erecta L., June-August, New Haven, Conn.
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Phylophthora Phaseoli Thaxter (Mildew of Lima Bean),

Fig. 29.—Group of conidiophores z;{rising from a common slightly swollen
Fig. 30.—Group of conidiophores pushing through stoma of bean-pod,‘ !
conidia at their tips. ]
Figs. 31-32.—Conidial spores germinating laterally and terminally anq
secondary conidia.
Fig. 33.—Conidial spore immediately before germination by z0Bspores,
slight lobulation of its contents. ]
Fig. 34.—Zoo6spores making their exit from the apex of germinating conidiym
Fig. 35.—Conidial spore from which the contents has been discharged !
unbroken chain before any of the zodspores have become mofile
Fig. 36.—Motile zoospores. ]
Fig. 37.—Zoobspores which have come to rest, one germinating. é

Ppre " i

Macrosporium sarcinule, Berk., var. parasiticum Thm. (Onion Macrosporium)

Fig. 38.—Conidiophores with spores in sitw.
Fig. 39.—Two spores seen in optical section.

Macrosporiwm Porri Ellis (Larger Onion Macrosporium).

Fig. 40.—Conidiophores with spores n situ, showing sclerotioid body (2) f
which they arise. (From specimen on seed onion stalk.)

Fig. 41.—Spore from seed onion stalk, seen in optical section.
Fig. 42.—Two spores from onion leaves showing extremes of size and shape.

Vermicularia circinans Berk. (Onion Vermicularia).

Fig. 44.—Onion bulb attacked by Vermaicularia in bin.
Fig. 45.-—Mature and young () * perithicium,” the former showing gpores Iyt
about the base of the spines.
Fig. 46.—Isolated fragment of the above showing method in which the SP
are produced from the tips of the basidia, with two spines show
origin from hyphee. 7
The above ﬁg"ures were drawn and reproduced as in Plate IT. The magnl
tions used in the original drawing were approximately as follows: Fig. 29 "_3,
Fig. 30 x 136; Figs. 31-37, 38, 41-43, 46, all x 464; Figs. 38, 40 x 232; Fig"
x 200. /A
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son Mildew (Peronospora Schleideni Ung.)

of the past season, information having been
Mr. S. M. Wells that a blight of some sort was
geed onions in the town of Wethersfield and its
cerious extent, a visit was paid to the locality, and
' fields inspected in company with the above named
k:he diseased condition of many of these fields was
1t close inspection, a large percentage of the stalks
em having turned nearly white or yellowish, so as
whole field, or certain portions of it, a decidedly
ce. A closer examination of the affected stalks
o trouble originated as a small yellowish discolored
on one side, from which the disease spread in all
often to involve the whole stalk. The only visi-
o upon the surface was an obscure, mould-like coat-
the edges of the diseased spot and slightly reddish
This appearance of mildew was also noticeable
as had not been already entirely killed by it, and
only followed by a velvety black coating, some-
g the stalks almost entirely and forming a conspic-
in the diseased fields. This black appearance,
a fungus (Macrosporivm) wholly unconnected with
ill be referred to subsequently.
1ce of the disease varied very greatly, according to
of the field attacked, low sheltered ground being
orable for its development ; while such as were on
ich admitted of a free circulation of air, were com-
ee from its injury. It was noticeable that, in all
‘only seed onions seemed to be thus injured, and
1 many cases seed onions were growing almost side by
arket onions of the same variety, the latter were not
single instance, as far as observed.
locality was again visited a month later when the
ng harvested, and the serious character of the disease
ore apparent from its effect upon the crop. In one
especially, it was noticed that apparently not a single
operly matured, while in others, not so seriously
t more than fifty per cent. matured any seed. The
pods were found to have matured seldom more than
per cent. of their seed and of this a large percentage
le of germination.



in that state by Prof. Trelease and distributed
A microsco i

pic examination of the diseased

i rican Fungi, No. 1412. During '?he
July, showed them to be covered with the frsfsi;ks Eather g N;)::hbeé:l:eceived " fm g B
mildew which was at once recoghizable as belonginggtoyphaa ¢ has ab i SRR G e e
Leronospora (P, Schieideni). The hyphs of the fun the g him Iyt JisalsranEreivie it
trate the tissues of the host plant, pushing thejr o bs . ion. e Ssblmentim
the cells, the contents of which they destroy, and f Y betyy, Bhis co ,

It is perhaps best known as a s.serious
s onions in the Bermuda islands, where 1t h;lzl
Aftmg’ ngt uctive among market onions in 1886, that t% e
er 1, _ :
Ome sl;a é:{esthe colony was induced to apply tof E}rllgls,r(l)(lilbloer
V i igation i e of the tr )
" tenug make an investigation mto the caus

: h
! i faintly . ation was assigned to Mr. Arthur Shlpl‘;y’ mﬁu:l(i
plish Spores, oval in shape and slightly pointed at eithep 9 's observations are given in the Kew Gardens

The disease is spread rapidly during damp weather by meang eous Information, No. 10 (London, s i
these spores, which blow or fall upon neighboring stal " E, ready stated, the s Se do
leaves, on the surface of which they germinate; se;ding , PR
entrance through the stomg
, by its subsequent growth and ramifie

their exit into the airy one
through the breathing pores
ing their exit through the
times branched, the ultimate branches being somewhg
and curved, and bearing at their extremities large,

, : . to be frequent.
‘to several at a time,

or stomata of the host,
Stomata, the hypha bee

ol i in Bermud
nly upon seed onions, 1n ! iy
1'?) c;)eym(fst destructive among marl_iet omgils, gtl:;llzf,
i i i 't space of time. r.
in an incredibly shor : i)
i disease in Bermuda partly
the severity of the Ber Sl
i dopt the primitive m
the onion farmers a At ARG
ei i by weakening P
eir market onions, there . ey s
i ith the excessive humidity
e which, together with e
ords vex,'y favorable conditions for the spread of the

MR 3 her
ating. itself through the agency of resting spores, or 008pore d to remedies against this mildew, preventive fratOOd
While the summer Spores, or conidia, are very short-lived, retai :ve measures seem to offer the best prospect o &
Ing their vitality at most for ;

Knowing the life history of the fungus, z}xlndftlﬁz; v;'icn:
VA d over winter and originates durl.ng t eh (()1 e
means of resting spores, which survive in % s :ro g
e onion leaves and stalks, the necessity forh es )rfn "
efuse needs hardly to be pointed out. T (ilcocrznn()t
ploughing in stalks and field refuse genera grenders
rongly condemned, and in the present mstancther i
ion of onions grown oil” the same land ano v 2rn i
rtain. The stalks should invariably be bu'l]‘;lle il
t0 render their destruction as complet'e as pO;fl e.os gk
se, for the same crop, of land on which the er(l){nofpthis
ared, should be avoided. After a severe attac b
u ch,land should be used for othe?' purposes forhse;: the
it may be said in general that in localities wh e e
nown to exist the use of low sheltered land shou

conditions for its growth are
that it survives the winter fro
that, like the resting spores
their power of germination
like the conidia, the 00spor:
the host plant, but from t
sues. They are spherical i
wall, and often occur in
observed in the material br
This fungus, which is si
the grape (Peronospora
producing a serious
wild species.
injury among

unfavorable. It is by their
I year to year, and it is probabl

of the onion smut, they may retal
for more than a single season.
es are formed not on the surface
he threads which grow within its t
n shape, furnished with a very "J.
great numbers, although none W€
ought from Wethersfield. :
milar in nature to the downy mildeW ’j‘
viticola), is well known in Europe .
disease of cultivated onions, occurring als0 %%
In this country it has been known' to prodt®
onions in Wisconsin, specimens having been o
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Should the disease eyer appear with sever

sitie,
stated to be para

the fungus was

2, Where

onions, as it is known to do i

i nospora. The disease 18
i ﬂ;)e Olr\l/;:.n S’I;(;:)(I)ey lion the paper alre:lxg)y
e L gf Miscellaneous Inforn}atlon, P i I;
E B'uuetm revalent in Bermuda in connec :
E . asrg More recently it has beelr\ll .v:byé
o 081.10 I;otanical aspects by Prof. . 1Zrac-
P o No. 9, 1889), who succeed'ed in
g 21 concludes that it is merely a

ity amop
n Europe and the Be

dew of the grape, would be
instance if properly applied.

Any application t,
would be a matter of greater di

fliculty, unless the di
tre comparatively young,

Seed on
Sease gp

s, an i n
injury does not appear to be aPpreciy gy blya 011;1(::;.‘? ; species common on various sub
the locality where it Was observed and where 1618 knowy e » hing can be
the name of «yhite blast.” This ig owing to the faey thas its distribution in this country notl eg Gy
mildew itself is very inconspicuous on the stalks ; by it she s 1ts -tloccurs in Connecticut and m;n-éeni from
be mentioned here that the term « white blast ” ig used gl e st
refer to diseases which have no connection with th

—

in company with Pero.nospom‘ i s
B ns collected in Ontario by M s
" Spl?acllaxlt:ae however, that its occurrence 18 ge

6 18 pro ; o

k. nort'hex(;;si;aszes azt i:aoccurs in Bern%uda, ;\f;.-
'Of' e that éhis fungus (Macrosporivm p ud
iyl the onion after it has be'en attac i

ly foun:’l up(()init has usually been ctgnsxder.ed.;ilf

. rather than a specific d1sease. in i en:

Peronospom,dix to the paper of Miyabe, ]ust.mthe

. of the mildew was discoverable 1nhich

R tmceorium gent him from Berpuda, wh i

e chrofsp the latter’s studies, and it was t'fe e

e 4 Otl' rest to ascertain to what e%(tent, i i

k. SOI'njnl:v:s an independent disease in Conn

Crosporiv

sideration, The most

The ordinary Whitening of certaiy stal
ch is also known ag « white blast,” ig I
the Leronospora,

among seed onions, whi
Wwise unconnected with

Zhe Onion Macrosporiwm,

(Macrosporium sarcinula Berk
variety parasiticum Thiim.) '

PLATE III.  Freg, 38, 39,
It has been already mentioned
mildew just described was foll
resulting from the growth of g f
Leronospora, namely, the onio
var. parasiticum). Although
among seed onions which have
fungus appears to he almost univ
occurring on market as well as se
more conspicuous on the seed
deep black, velvety coating,
stalk.  On the leaves jt is les

that, in a majority of cases, th
owed by a black appearance
ungus wholly different from th
0 Macrosporium (M. sarcimid
more common and conspicuot
suffered from the mildew, thi
ersal among onions in the sta
ed onions and sets, It is muek
stalks than elsewhere, forming 8
Which sometimes involyes the whole

s easily
: he Peronospora wa
< independent of t o Ao
s en}t‘;lrelfy (::‘ tga,t, although the latter f}lmg;l[ i
- ? 131 region about Wethersfield, t et ' il
e I ) i £
ﬁyfo:;iid wherever the onlon was c?l?zzaemination
ms and Southport, for eiémpl;ﬂ{, a cali'in: b
d market on ’ ¥
; both of seed an ; while the
slgeii:icance of injury from the mﬂ;ﬁv t,wo diseases
B everywhere abundant. That the two disenscs
ily associated can therefore be de. . ycause of
esi;m ?’Macroszoorium is in itself a prl.inal(‘lytermine a
e i :
t so easily
i is another matter no inferred
’I;ioynfs(’)nlzws an injury of some sort may be

. |
to the occurrence of this fungus 0'
onions by Von Thuemen, whe described and distributed it 89

new species (Macrosporium parasiticum) in his Mycothec:
Universalis, No, 667, in 1877 : the Specimens having been ¢
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iecti oints and are divided by cross(s1 Pa;z;
'rOJGCtmg. pthat is they are compound, and w :
s ceush, se cells may give rise to one or niort

- le situated, grow into the onion p anf
- il ntre of infection. The studies 0f
o cehis fungus is an imperfect stage o
k. tha}T 1;1awu'ct;er fungus is characterize.d by ;;}}e
R 'eal bodies, known as perithecia, W.lt'nn
L Sphemc' us sac-like organs each containing
i and was obtained directly fr.om
i Spores:I‘he fungus we are considering
e SPO;es-m of something else, and the namc;
;rel};t:in:c{' to designate it only as a matter o
is T

from its almogt invariable association with the P,
well as with the injury produced by the onioy T %0
several cases durmg the Past season it was o
such previous injury was apparent, °

A field of market sets at Green’§_‘Farms,
appearance of which was visible at some
examined early in July’. The leaves were foung toll
ered with irregular whitish blotches anq Were wighe h
dri?d up at their tips, In the centre of these blotep,

S
bserveq
for e -
dist *Mple, the
Istance, Was o

field of market onions was examined at the same time and

- o i .
to be similarly, though not ag severely, affected ; and hep : R el
oo : medi

isable ; but it should
t would be advisable ; ‘
R t:ﬁztgletlematic destruction of all stallﬁ aEd
3 b}lrl §vhich can only be done teffec?;ua ﬁrouﬁrl
ne?ng, in such refuse, or composting 1t, s
oughi

| . ed to under any circumstances.
also common on seed onlon stalks generally, yet in such eag

entrance may have been effected through a bruise made in
vating, or otherwise, It may be mentioned here that atte
to produce the disease by sowing Spores upon healthy ¢
leaves were not successful,

Whatever the truth may be in this respect it is none the
certain that the fungus under consideration is seriously injul
whether it be primary or secondary.  When it follows ; bed
Leronospora, especially upon seed onions, it extends the in B o oorasiticum ; usually more circumserl :
the latter very greatly, breaking down stalks which would 0 il ﬂ]? ¢ injury by the rotting and breakmgl"loi
wise have kept erect and matured at least.a portion of their kg . ‘10 sed]poiﬂt. It apparently does not, li ;
and causing the leaves to wither up entirely, In general it i g dlbeal follow the omnion Peronospora, ank
be said that parts attacked by the Macrosporium appear N f; its habit than this fung‘_ls' Its filar li
absorb and hold moisture very readily, so that the totting ® i iic enetrate the tissues of its host in a
of such diseased portions is greatly hastened. eptate hyphae p

i > j
. i y making thelr Way to the Sul‘fa(:.e a,lld ust l’eIUW
: Mdc ?: | T ' ’ ithin the epidel‘mal Cells or, air Spaces benea’t
1S or w h

' ioid mass of cells
s compact scler0t101. !

: uil:)au)y P;‘;?: Zﬁz);y Wlﬁch may consist of onlyS :Vii:l

e ’ ives rise to one or

i le number of cells, gi hob

‘}sra:? / I‘:,he large, solitary, brown, compoun : 15) L

de?llmt%‘l figures. Nothing further concerning
€d 1n e A

r 7 7 77 rre ElL).

Oni Macrospo ) (MLC o0SporLum Porri )

r Onion

". PLATE lII, FIGS. 40'—43. '

v 0 the sp 7 7% j bed, a

" to th i oriwm just descri 5

species of Macrosp : : Ay

8 nearly allied to it, and msembhng 1t closely lln ts

Th spots which it produces are paler an those
e than th

layers of cells, entering and destroying them, (Certain of (
hyphz make their Way to the surface, either through the 'b
ing p'ores or directly through the cell walls of the epide ’
layer, and in the air give rise to the oblong, dark brown ',;
represented in figs, 38, 89. These spores are covered
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destru}; t‘;f:llll ;0: %}ven at present, and measures g il

7 ” 1
case. parasiticum apply equally we]

Botanically the s

1o i . . . e
SSesteg Vermicularia ( Vermicularia circinans Berk.).

Il in the
Prate 1, Fies. 44-46.

pecies is of sdme i
me 1nterest,
’ s of the white varieties of onions, before

sceribed b : ;
porium P)orrlf"]g.'o()()ke In Grevillea, vol. viii It wag i h scale
porrum) in I\; lis, from specimens collected’ P12, ag sted, are often attacked by a black growth, quite
ew Jersey by Mr. J. B. Ellis. on Leekg ¢ at this time, and composed usually of a central
outside of which one or more larger

small Ting,
ed concentrically and with greater or less regu-

ept in 2 moderately moist, warm atmosphere this
o extends itself with considerable rapidity, either
entric circles or successive wavy lines, or forming
s on the bulb, as in fig. 44. At first this is con-
er layer of scales ; but, as
successive layers inducing dec
heneath the outer layer, hardly distin-
' first sight, from the onion smut. If the black
ches are examined closely they may be readily
1posed of numerous black points of various size,
g together in clumps, and apparently made up for
t of very minute bristles. A microscopic section of
points, shows that they are seated directly on the
(fig. 45), the tissues of which are penetrated
rated by numerous hyphe, from which the black
es arise directly. The latter are composed of
black, pointed, bristle-like bodies growing di-
the hyphe, and around the bases of which are clus-
umbers of short, colorless or slightly brownish bodies,
¢h also arise directly from the hyphe and bear
, the slender, slightly curved spores which propagate
Mhese bodies are seen in fig. 46, which represents a
of one of the black points separated and highly
‘he spores are produced in very great numbers in
phere, so that the black tufts become visibly
hem. When young, the Brack tufts are furnished
membrane which extends over the basidia at the
g bristles (fig. 452); but finally disappears or re-
out the edges. Beyond this production of enor-
of minute spores nothing is known of its further
- In many cases, where the growth of the fungus.
iant, it was found associated with large sclerotia
Somewhat flattened, jet black externally and white

It \V&S Sub h'

distr: - g
istributed in Ellis’ No#th American Fungi, N
» NO. 3870 0
» On

or
j(olooqz;m&flr*](;llr} e Jers‘e Y, under the name
it has b 18. In addition to various loc
vk mar]f:? GO'Hected during the past sum

o -
of its distri?)llftgf)r; bufz s e nothing appears to gt
and Maine materiai ¥ hcal-eful comparison of the gb‘
i e mentionedo the fl{ngus with the specimens d?n
leave no doubt as to,tl?;]?dvgrlltt}'lt O’Dl}ers kindly sent by -
in his descripti 1ty of the two. N
s lowejirggcéo:ft?}at-“ the large clavate sporeslg:e; a(zf
mark which indicat heir length into a closely septate s:n
attenuated base l?e'es t}{at they Were not seen by him Z'if o
S T il frmg fm reality the apex as is shown i; a3
attachment with rom reSI? material. The spores fall fro
Ty g;heat readiness, yet the distinct scar at
tached spores. Thz Z;‘;zli‘;d_ba:i e seeﬁ.
Macrospori 18 therefore ver ssiblvl
el R e oo Altrsrin, ol
chains or Oonsecut-o Slerved that the spores are ever ,for
NN Oflvelzly from a single hypha, according ;
Spores vary ver J RIS, It may be mentioned tha
of the attenuatng;ejiﬂy g a.nd shape, as well as in the
mination, is often which, being usually the first point of
form growing on S::;y ety _elongated. The spores of
found on the leaves, by (;E;?:Ssodlﬂ"eril to some extent, from |
regularity of sha ! mewhat smaller size and gI¢
base evenly rouncrl):;i :I']};e{r apex 1s usually more attenuaté®
of any longitudinal In many cases there is an entire ab8
al partitions. These differences, howeve

not appear to be
: greater th ‘
ence in the substratum an can be accounted for by the €

Macrospoﬁu
aliti(}s in 00
mer at Kittepy g

ay and often

) appearance,
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thegq en previous damage from this cause, it is prob-

within; but it cann b
ot >
e deﬁmtely Stated that
with dry air-slaked lime, such as has been

nected with the fun
i gus producing t
pr;?;jntfwntmg they have shown nf fii':hzla(zlk tufts, ; ment
e < v T Rt R 3
1 Tl ;ngus under consideration appears (tevelopmen th success for p()-tatoes (on.e bushel c{f lime to
ed by Berkeley in the Gardener S 10 be 5 g els of onions), applied at the time of storing, would
ervice in checking the spread of the fungus.

as Ve ) . g1y iy ’s Chrons Qe
ermicularia circinans although it has ’;Onlele (1851,
0t bee L

make a y :
Berkele;‘?; csonelf.anson "Of' our form with authent; n
to the mea I;e :ies. .Sn,lce» however, it answers ilc Speciy
is tOIeranyiaf escription transeribed in Sacearrcll B}H ar
Its economice itrz;’sf;l;llzetha;tlﬁe determinatioy, iosseos
, which is v : v
s;-ii)};eﬂ?cirt};at, although it does nos ;sezyri(;: S;gf’l'able,
housed i’t oft eeome conspicuous upon them untijlure -
greatlyj to di;ﬁn :f-ta(;}lis i Sl_lbseqllently to suéh a:ter
purposes. Somi i(;ea Oefmt’hzns‘ir;mpai'r their valye forn ,i.
inferr : ous nature of ; 4
Whollj(i.e{il;{)?e the ‘fact thaF one gentleman, th}ll(fsg 12?8‘%
the pE;St seasoH, estimates his actual loss from this “3
The fungus isagnsti23al t;o-usand dollars,
where it uced into the onion house i
Siillod g ;’;:cuifjlnoyfvery abundantly on the bulbs lf:i(");?e ‘
W i e goéseghiﬁi ilj:'et been weakened from an
10 o 1t propagates i d .
tphe p;);:izz:iloio t}:ie- favo.rabl.eness of tli: concgsi:ilinglzlfli’: 1
above describe(’i ?‘iemmatlor-] ) and germination of it
the proximity Oi-‘ nese conditions are warmth and moistus
contact with dis un(;nfected okl may be communi
B e haeiiseb bulbs o.r with any object, such as the:
also spread by stron egn ;ubkc?ed to such contact, and m
SC?IEES 00ntaiﬂing thegm. ratts which blow about the Sporess
e most i
e diseaset cll.f;ps?r;ar%t preca.ution which can be taken A
attor 4t b’ulbs as $ 1n housing the onions durine dry We
contained such blre kthorf)ughly dried off. No bir?s Wilic
they have been t?gco- onions should be used a second timés
lime, or quick lime roughly cleaned and sprinkled with €
be avoided, and th anq sulphur. ~ All danger of heating sh
possible, which ¢ ° pnions stored in as cool and dry 3K
and shut up wher?nthbe arranged to be ventilated in dry we
be noticed on th ¢ atmosphere is moist, Should the
n the bulbs at the time of storing, or in any

¢ this practice, however, needs confirmation by
1t before it can be definitely recommended. In
should be made at the outset, since it

‘eatment
y little influence after the disease was

mparativel
as been asked whether bulbs attacked by the
safely be used for seed onions, and it may be
be done with perfect safety, provided that
ot attacked them sufficiently to have induced
se rule the surface layers only are affected, the
rwise sound. No infection of the seed or seed
feared ; but the old bulbs will be likely to harbor
aring the summer, and communicate it to market

cause
d near them.

ome other Diseases of Onions due to Fungi.

five fungus diseases above described are the
- ones which were observed to affect the onion in
ere are numerous other fungi which are known to
this yegetable, and its near relations belonging to
Allium. One disease which may be noticed as

his State is the common *white blast” almost

h among seed onions. It is a disease unconnected

wospora above described, which attacks seed onion
them to turn white and often flaccid, and only
and there in the rows. It is commonly attributed
the onion fly (“maggot”), but in the majority of
at the base of such stalks are perfectly sound.
amination usually shows the presence of numerous
ner side, belonging to a species of Mucor, accom-
at quantities of Bacteria which collect in yellow
her cither of these forms are directly connected
t” cannot at present be stated.

gus which did great injury to onion seedlings in
ay also be mentioned. Plants attacked by this
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disease became white and flaceid near the ba

Us.
; : se, Soon fa 2 E“' & Gall.,
and withering. The cause in this case was a fungug ol 5 y Wint.,
moulds (Saprolegnia) often destructiye’ to fisheg . 3

y an :‘
o the genus Pythium. Whether the species is identigal
DeBaryanum, also said to

5 g Varioy
lings, was not determined. 7

No other fungi which seemedfi&ruly parasitic, wepe
cultivated onions, during the past season, although Sap
forms were not infrequent; but in order to give some
number of diseases due to fungi which are liable to b

roduce disease am
p ;i 01 um Bel’k~)!

g Curt.,
onions generally, both wild and cultivated, the following ' A(Fr')siA:E::.,
names is appended, for several of which thanks are g g;cc_‘
Seymour of Cambridge. The list is doubtless iUCOmpl TFrost,
is nevertheless sufficiently long to serve the purpose in vj %

List of Fungi Parasitic upon Members of the Genus Ally
NAME OF FUNGUS.

N
NAME oF HOsT,

dioides (Thm.) Sacc.,

167
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NAME OF HOST.
«  mutabilis.
¢ cepa, porrum, fistulosum.
¢ ursinum.
«  ggcalonicum.
‘. cepa.
¢ cepa.
¢ peapolitanum.
$LIBD.
“ flavam.
“ porrum, etc.
« fricoccum.
“" Sp
‘4 porrum, ete.
. cepa.
o cepa.
. gps.
«  magicum.
«  yictorialis, ete.
«  georodoprasum.
i« vyictorialis, ete.

thronii (DeC.) Pass., «  gtriatellum.
Aicidium alliicolum Wint., Allium stellatum, Speg., “  cepa.
& Convallarize Schm.,, “ reticulatum. sinans Berk., “ cepa.
“ reticulatum Thm., “  victoriale. matium (Pers.) Fr., « sp.
Acrothecium melanopus (Sz.) Sace., “  cepa. Jcearum S., «  gcheenoprasum.
Ceeoma (Uredo) Alliorum Lk., *“  cepa, porrum, e

Cercospora Victorialis Thm.,
Cladosporium sparsum Sz.,

Allium victoriale.
113

: r).*
cepa. . (Phytophthora Phaseoli Thaxte )
i* fasciculare (Pers ) Fr., S 8. s Liwa Beaxs
Darluca aschochytoides Sace. & Roum., “  ampeloprasum. prare 111, FIGS. 29-31. Sty L
Fusariella atrovirens (Berk.) Sacc., “ sps. | lunatus) is, a8 & rule in this .
Heterosporium Allii E. & M., % yineale. bean (Phaseolus oo troniblod B3 fungue enernies.
i ‘* var. Allii-porri, Sace. & Br,, “  porrum. its growth and little IR and v1cm}ty
4 Ornithogali Klotsch., “  vineale ? as, however, appeared m i miles, which bids
Macrosporium cladosporioides Desm., s, 3 ding of at least ﬁft,ee}r)l :I‘ | ewyet encountered in the
i Porri Ellig ¥ orrum. : 3 stac .
7 puncLatumy Kalch. & Cke., i :chmnoprasum‘ : i the most serlouf“r‘;}e disease first shows 1tself. da : Oaé
Ly vescicarium (Wallr.) Sace. Y sativum. this vegeta.ble- arance usually on one i
Mucor subtilissimus Berk., “ cepa. " a white, _woolly appe B ? rapidly during damp
Mystrosporium Alliorum Berk., FEVIRD, pods. This spot e?(ten n both sides of the P'Od’
Perisporium exuberans Fr., el sp netrating, and appearmg 'Oh a olear, white, thick,
1lZeronosplora 1Schleideni Ung., ‘  cepa, etc. 3 ften BGvers completely X]lt od beg.lI;S to decay and
homa alliicola Sace. & Roum, i ED: 3 i € . e
Phyllachora Cepze (Sz.) Sacc.,' 5 cgpa. At th-e Sarﬁe"'fr:ﬁ:d an(}; black. As 1n thi)f:(?k
i penicillata (Sz.) Sace., L IEp. i ecomung ShT lv related disease, the
Pleospora Allii (Rabh.) Ces. & DeNot., i cepa, porrum- on Peronospord, a near Yy L digtributed in
“  Cepm (Preuss.) Sacc., “ cepa. Bt vol. xiv, p. 213, Nov., 1889 Specim
“ " socialis Niessl, & Kunz., “  cepa. : :

Puccinia Allii (DeC.) Rud., “  sativam, etc.

; : A
d Earle's * Economic Fungi,” No
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nus Phytophthora, of which this fungus constitutes
0O orm known, consists in the fact that after a spore has
f .d at the apex of a hypha, the hypha continues to grow
,here the spore is attached, pushing it to one side if

gallen off, and soon swelling into another spore.
epeated several times, the points where spores have
y. formed, being marked by successive vescicular
99 @ ). The spores, when mature, are blown by

rent portions of the bean vine or
f moisture

:g;f}(leair;an}iftwl}rhéch follows the mildew is not direct]
pom.um, i :7.0 ue t(} the gro.wth of several other fy ) N
which c’omplete Stzfg:i?zz’l uEy ]to'woclfum A o

' ruction be

i‘i)andlng tl?e fact', however, that t}izz ;k)()),mtrﬁi
) :;)tnnectlon.vvlth the diseasej‘n question, t
! hract.notl.ce than the mildew itself z:n
I};Otizeaa{)l;glglg in al.l directions in a dise’ase

e itzelfituzz In connection with it. The mildey
upon them; bu(iu atiai?{(:stlll)y L e e CZ s
and stopping their grOWt]:, Z?ll:ingf;lzl;wts ek
leaves, involving the larger veins as v,v
i 1;1; }tIa,mden, near New Haven, wher
Stroyili ;rrixlll)e:(,) Itnhe disease has appeared with great severify
o t,o i bee caies, a very .]arge percentage of the cr:) .
s neen ‘ nown as injurious in this region for ‘
i S;en i ave1 as much so as during the past seaso
i s nwyﬂ(()ithl()er than the Lima beans, nor has it
el Have,n i ean (Phaseolus diversifolius) com
e » OF On other plants belonging to the famil
Sindit Sinc(; ik orlgln., therefore, is purely a matter of ¢
Spicuou,s i fo,rm houg]*h 1t seems scarcely probable that so
is s 1‘egions aou (1 have been overlooked in so thorougl
has been equally Ovei];(ﬂi ?‘?W i s e State
it ]i§ a foreign importatimf in other parts of the world, if in

xaminati i

penetmte;t;)(;l ;)}fea. ?ectlon of the diseased tissue shows it t0
betweenl:}l}'legulnr branching hypha of the fung
WAL e cells and, collecting in the air ”.'
ol numg Pores, push out through them into the:
ik i (Els that.the latter are completely oblifé
R )1/ g. 39), just at their point of exit from ‘:5
Fimein br,a i llsua,l'ly slightly swollen and give rise |
e et(;s which grow almost vertically into
gy dg er, produ'ce.the white woolly appeara
ed as characteristic of the disease, These Ve

tical branches ma
§ the
i Y themselves be

I con
mi]de‘;_mon
n fungj hay, 5
hey are mor:
d t!le dry blaek
d piece ape th@ .
fall upon diffe
or objects, and under proper conditions o
¢ germination takes place In two ways. In the
ole hypha of germination is produced, which may
_plant directly or give rise to another, or secondary

f (figs. 31-32) which germinates in its turn like the
dia. In the second case, which is by far the most
contents of the spore becomes Very faintly lobular,
fig. 83, and suddenly and rapidly begins to make
ugh the ruptured apex of the spore, in the form of a
ain of spindle-shaped bodies, consisting of naked
the orifice alternately expanding and contracting as
as it were, squeezed out by the pressure from
ome cases the whole contents of the spore makes its
chain winding itself into a round or oval mass
ox of the conidium as in fig. 35. . Usually, however,
aks in the course of its discharge and almost
apid motion begins, at the point of separation, which
indle-shaped bodies successively apart. The motion
glender thread or cilium, drawn out by the pulling
narrow zone connecting two adjacent bodies, and the
on of this thread gives rise to the motion just men-
spindle-shaped bodies, as soon as they are free,
rly for a moment, changing their shape the while,
come contracted, the two extremities being drawn
ne side towards a small cléar spot, usually present in
nature, so that in one view the outline is slightly
It bean-shaped (fig. 36). After or during this change
motion of the cilia becomes very rapid, and the
are known as zodspores, dart away in the surround-
~ After swarming for a certain time, usually about
, the zovspores come to rest, assume 2 spherical
Gonsiderably, become surrounded by a thin cell wall

Nspie
tin

though less commongl‘ ]
ell as the petioles,
e 1t was first noticed a

e rise to two branch ey dichotomously pranche
trical fOI‘k; il an.C es, fOl'mmg a more or less Symm
minal, oval o heir tips they swell out into the larges

) conidial spores represented in the figure .,;;

“
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RAT,
or this disease it will be neces-

remedies f
t in order to ascertain

la'z her observations upon 1
anner of 1ts first appearance. It may be said,

destruction of all vines and refuse in the
as soon as picking is finished, cannot
" since the winter stage of the fungus
" them, whatever it may be, and will otherwise
o disease another year. Composting the vines or
fodder or bedding, as is often done, should
d to; since the resting spores would be spread
e thus obtained. Hand picking of the diseased
as soon ‘as the white mildew shows itself, should
the spread of the disease; but to be effective
done early in the season when it first appears,

the middle of J uly.
that more knowledge of th

~during the coming season,
ence, distribution, ete., will be gr

cated to this Station.

and very soo ’
n begin t \
hypha whi gin to germinate (fig. 37
thus infe(:)tliCh fnak-es its way into t}()egt‘i?f) 5
W Dt ng it with the disease Tlii : b;ues
il : - This whole
inch in diamlezt(; ?f the zovspores which are 1101?
leaf r, may take plac ess thap
at or other porti . place upon the ; 3
i s portion of the ho Moist gyl
ater being suffici ‘host plant, the thj Uirfa, them
number of zovs iently deep for them to s Mnnegt oo g
fifteen, so thag pOl]eS formed from SWim i
T each %
of infection. spore may giv
The dis
A cove . .
1cally since asri‘lf of this species is of some little ;
snii ) as been mention i tle interagl
ive at present k ed, it is only t} 'lerest
belongs. The f nown of the rather Peculiva, he third
potato blight (PlaCt that one of the three isrt]genus to w
therefore simil .lg/.top hthora infestans), the lif l’ >
it may beco ar, 18 sufficient indication of he listory of v
Tl come should it spread OW serious g,
1e third species of th among truck gard
known to occur as tt A i P/L?ﬂophtﬁorz C eI;S »
Euro yet in this actorum,
pe, where it 1 cOllnt,rV; bt i .
Cactus is found on many Conj s destruet
of sever i any Coniferae
Sl ok tevelal varieties, Sempervivunflila, gs well il
‘ 0 menti ar .
grows as a Saprs;;llotn defayed animal subqtalicesvarl .
. yte. t i on wh )
torum by Cohn and Leber Was.ﬁrst named Peronospora wing 1o
Beech seedlings by Harti ert, being subsequently de € es prevalent during the
Schenk on Sem ) Hartig as P. Fagi, and at e serl
were united dpmkum as P. Sempervivi I‘.e SaICu
under W K W
who demonstrat::i thle TS Lhytophthora onwz[:IOl;H){) \
there seems no ne tle‘lr identity by artificial elult(itvaz" ]
Phytophthora of Lci:sli)y for rejecting the e‘il‘li(’est‘ nanll
1 & i a beans r e A
size of its spor 3 resembles P, ; !
1 . cactor o
last named l;peisi’ which, however, are smaller t(}):;fmt;n ::
length of 50mm eIst and much less variable mrellv alt(;a' i.‘,
as in P, Oactor;¢m s }.lyp‘h:?e also are very l'a;ely ifw‘(ver
conidiophores (ﬁ(r, \Zhlle it differs entirely in the brarichin i
structure or deV(?l'odg) as well as in numerous other poill
oceur in . Cactor pment. Although resting spores fredt
fungus, and were ni)’;l they are not certainly known il‘l the P
beans, although their Obs_erved in connection with the mild‘
that the hi : ¢ existence must be i 3
iber e 1 're . the
explicabl ernation of the fungus i lffeugd from Sy
e on any other supposition n this case seem®

Y givip

of thei"

Procegg
) O

g ., f aversy,
%po'l €S8 O 1 ge SiZe :
'€ Il ) if ¥ ‘
se to ﬂiteell disti
Ingg

is interesting fungus
and any information
preval eatly ap-
muni

MISCELLANEOUS NOTES.

tes on the occurrence of
past season may

a few of the many
be of some

C. & Ell.  White blast of
ly injurious during August
d hindering the proper
t look as if they had
o other stage of the fungus i8
tions can be suggested, beyond
sible, and avoiding the
1ds adjacent, when such
ed stalks have

orium iNCONSPICULIL
This disease was wide
er, blighting the Jeaves an
he ears. Fields affected by i
by early frost. N
remedies or precat
material as far as pos
nure on corn fields, or fie
ved from stock to which diseas

aydis (D.C.) Smut of Indian corn. This disease
parkable for its absence during the past seasoml,

ally abundant in 1888. ]
igena Pers. «Rot” of Peaches, Cherries,

les over the fyuit which may

- vl wholly covered by 2 wrinkled, powdery coat-
almost wholly of spores. The fungus attacks the
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ripe or unripe fruit befor ST, ]
destructive, to plums an(f (I))Z:f}tlzr s }?lcked, and has g wiry growth; tinally appearing on the under side of
Fo another while yet hanging on sﬂ‘le speclally, spreadin f: 3 g a very brilliant oranée powdery coating. The fun-
; l'.eadi]y infected With‘ it, but';' ‘me i Perfectly Soun(:iIll qnial in the tissues of the host and is therefore incura-
bru}s?,d or punctured. Th’e-'leav Tav Itonly thay “ased plants should at once be dug up and burned as
su_bJect to the disease. No t es and tender shooty gl y show signs of the disease, and before the orange
this fungus on the fruit; si e ecommende j ars on the under side of the leaves.
ciently to green plums ; since fungicides fail to adh -ed Joum Cke. Forming rust brown patches on
plums ;- and peaches, whe ere g poriun fulvwm Cke. Forming rusty brown pate
are usually so mature that they w 1’d o ?ttacked on the . gide of tomato leaves, blighting the foliage m August
1t)10n.. All fruit, however, sho};]d O;,le }?ekaured by any app ember, has been somewhat destructive, but is not very
e;;;‘?p;‘:}‘;j:aifeet ‘below the ground, a}:(s:ogg azﬁa :ngt burneq Should it become S0 it would be easily con-
to the sound f?:;ilt b ;Ffo'r the fungus is sure to SPI‘Ead 0ff ihg
trees, where it i / r.ult should never be left to rot = .
peaches, etc. ie]ie?iertam to breed the fungus. For t}lllinder :
never be left’ (I))n s green to thin out an excessive yieldS r;: )
P e ground, but should be buried at onc e
Produces nu .%ecatoy’ E. & E. Anthracnose of R 3
“canes.” andm:IOl;S rOund.or elongate whitish patcheaispbe
very d,estructi‘f:a ’ .y?HOWISh spots on the leaves. It iz ;)n f':
Two plants Very’;::::ﬁngisg;e I(;GW growth or stunting it l()):
New Milford, were set out sec sent by Mr. H. L. Jefirejiy to bugs, as has been shown by several experimenters.
et o sabit ahe Mntsipy lnh‘the greenhouse in February i 'jt 17 4'),
sues and would extend fron‘zfpthd:mw?re perennial in the old ti sporella Persica Sace. Appearing in patches on the
canes themselves were kept dry t lnf;o the new growth: f peach leaves as a clear white, somewhat powdery
spores from the old spots Frz ho avold any fresh formationi§ d causing the premature defoliation of the tree, was
tl_le ground as well as fr(')m th: IZhOOtS’ developed from bel 8 in the Valley Orchard Co.s peach orchard at Deep
diseased spots, showed no signs 61? hcameS Sy and below thi | Although the trees ripened large, fair fruit, its flavor
df‘:Struction would be complete if tlle't:ungus’ indicating that i8 jor, and the early defolliationk doubtless injured the
winter, below the lowest sty diseased wood were cut if of the new wood and buds. No remedy can be recom-
Spots of the previou ‘ spot of Glwosporium, and burned
in May to a freshe rosd}’%}, as was personally observed, give Il
to the new canes ;;ld f“cl?IOH 2 by which convey the diseasé
autuma or winter is fo ;age. Burning of all diseased canes i
taken to avoid kee ir? 1;hle first importance, and care should ¢
sure free ventilatilofl g'll‘c e raspberries too thick, in order t0 in-
less check the Spread. ! tll'leeatdr;l;nt vytifth fungicides would doubt
) DS 4 ase 1f used in season. A
S af:;:ifl bcvlvlvlvd Blackbe}-l‘y rust. This is everywhe o
and blackberries g,.stl h ar'ld c,ultlvated varieties of l'aspbel'l'ie
R e f, : showing its presence by the yellow look 0%
oliage of the new shoots, and by their usually

whigh

s a rule.
ngicides.
thora infestans (Mont.) Potato rot and blight de-
| the State and appeared on

arly all the potato vines it
oubtedly be controlled, it

in September. It can und:
sons, by the use of Bordeaux mixture or other fun-

[t appeared very early this year (July 7), but usually
tructive until late in July. Treatment should be
i soon as a single leaf is seen t0 be affected, and if the
en blighted the year before, the application had best
arly in July, and may be combined with Paris green

t present.

adiwm ™ pyrivum  (Lib.)
dark olive patches on the
ell as on young fruit, which it
y injurious. It bears some res
usicladium dendriticum)
appears very early in the sea
v fungicides, if properly applied.
josporium maculatum Lev. the
mish discolorations on the leaves W
htly patches on the fruit,
ere. The same fungus occur

one variety of pear “sca Hi
leaves, usually on the under
distorts or kills, has been
emblance to the scab of

son and should be con-

, but is a quite different fun- .

«gpot ” of quinces, caus-
hich fall prematurely>
has been injurious almost
s more rarely, in this State
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fi.t least, on pear leaves and fruit. Experiments h
it is readily controlled by fungicides. *v¢ shoyy
Sphaerella Fragariae (Tul), Strawberry blight, h
sually injurious, being the apparent cause of ,tha,
_almost total failure of the crop in many sections
1t appears as a reddish spot or patch with a W}'litish 1
it causes even greater injury on the fruit stems and L .
off the supply of nourishment from the berries andquS > S
them by the withering of the calyx lobes. tisfigy
successfully treated with fungicides.
Sphaceloma ampelinum DeB., Anthracnose of grapes is. an
as observed, the most generally destructive disease (I)Dfe "
.the State. It appears upon the leaves and young sho fil'a\.
ing .them or stopping their growth entirely, and also a(;fs’ .
bfarrles. It is often popularly mistaken for black rot .
different fungus. No very effective remedies have as, at o
recommended beyond close trimming below all spots ofyg '
and t}?e burning of all diseased wood or leaves, as far as possil
Spraymg the vines with a 25 per cent. soluti,on of sulph:
1ron.bef.0re they begin to start in the spring, and the sugse "
application of equal parts of lime and flowers of sulphurq
powder to the fruit and foliage, at intervals during the
season, has been recommended. 3
. LPuccinia coronata and P. graminis have been injurious, es
cially to oats, the first named rust being most destructive.,
most widespread “rust ” of oats about New Haven has, howeve
been due not to a fungus, but to an insect, the o’at Thri
(see p. 180). , :
Uromyces striatus Schrot. A rust, apparently this Spe
has been locally destructive to clover rowen in August and S€
tembe.r, the chestnut brown spots of Uredo spores being Ve
conspicuous on the under side of the leaves; the winter
teleutospores, occurring mostly on the stems or p’etioles. ‘

ast the crop has been an almost total failure
rot. 'The past season could hardly have been a
rable one for the purpose of experimenting, rain
n on an average every other day during the last
and the whole of June, and more than every
an average, through July and the first week of
e weather was, therefore, not only as favorable as
the growth and spread of the fungus; but was
unfavorable for the successful application of fungi-
tter being washed off more or less, almost as soon
o applied. The mixture used was of the strength
mmended, viz : 6 Ibs. sulphate copper, 6 1bs. quick
ons water, and as the rows were on sufficiently level
spraying was done by driving a team between them,
mixture in a cask on which was mounted a force
h a coupling on either side connected with light hose
-~ with Vermorel nozzles. “With a man to pump and
_mixture stirred, and a man at each hose, with a boy
e application was made very rapidly, one side of two
done simultaneously. Five rows in the center of the
ere left untreated, and the east half, which in previ-
had been the worst affected, received tolerably thorough
; while owing to circumstances the west half had to
t neglected. On the east half applications were made
when the vines were just beginning to make their
The vines were sprayed again June 7th after the
set, and again on the 13th and 28th of June, the 16th
the 3d of August. The fungus began to appear
y, only upon the berries, and even as late as July 13th
percentage of the clusters on the untreated rows were
When the vineyard was next seen July 29th, there was
e cluster and very few berries still green in the un-
"The rot had extended from the untreated rows to
boring treated rows, those nearest being more generally
about 75 per cent., however, of the treated clusters were
isease. 'When the grapes were picked Sept. 23d, the
Tows had proved a total failure, not maturing a single
ile the treated rows yielded from 60 to 75 per cent.
ndition. At this date the mixture adhered to many
tefs and was brushed off with a soft brush as they
d, without, great difficulty. The foliage was well re-

8 been;
e pa .
On the

The diseage has

ExpEriMENTS WITH BOorRDEAUX MIXTURE.

Through the kindness of A. J. Coe, Esq., of Merideﬂ; a tek
Was.made of the Bordeaux mixture on his vineyard, rather W=
a view of getting some practical knowledge of th:a applica{
of .fungicides than for the purpose of making an elaborat® ;
periment. The vineyard in question contains about two ¢ ‘
of Concord grapes, the rows running north and south, an ’
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. and heavy rains and fog continued every day till
then another application was made. At this date the
retained from 50 to 60 per cent. of its foliage, while
 the field was quite black, without a vestige of a green
the same day after treatment, rain and fog continued,
"»,, 4th, but raining again Aug. 5th. Then followed
¢ days, then a warm rain Aug. 9th and 10th. On Aug.
iece was examined for the last time and was found

jcait;ed in the untreated rows and wholly so in the ¢

in fact there was not at any tim i Teategy

i o i i) ed ;

in the leaves. Y 'H,Ch T dleatiogly 4

Mzr. Coe also applied the Bordeaux mixture

of Lombard plums, leaving a third untreated.
:et.an abl}r{dance of fruit which was wholly destro 3
ruit Momhfim) (Monilia Jructigena), and in .additionyted oy
ease were subj : i hti .

e ject to black knot (Plowrightia morbog "

ae ohzlmttlofn 110}’ the plum ‘Teaf fungns (Ebioric oo :Li), an n about 25 per cent. of its foliage.

i - us | | oy o P ;
14ﬂns,uan§ Jtu l;e;‘:}? Yt }:’::rough applications made May 223)5 . of the apphcatlor} as far as concerns the protection
g ir; Octox:;o trezted trees held their f‘)]iage"‘/ e must _be conS}dered very S}lCCeSSf}ll, when .the
o severs fost in Oo Oferl,crsu.;)wedh_llmrdly any black kg ch I};revatllled dunng. the e?(pllerlment is t;l:oen }1lnto

it; w ! |

i DR n; vfs'r uli: th(:1 untreated treg i theu}tl ;r :esgzlpa;ig":vg?l?int aZfI ef}?;‘tf;,hoitﬁcj;
i el i it S,Oaglmaﬁas badly infeg 2 . moét pirt a field b(a;qogrirnent conducted by

; xp a scale mug :
:iléetn f:)(;lot more tha it is worth, yet the differenses belz ¥ , showed a slight proportional difference in weight

rea : .
5 Causeseot }?;fit;;ltriited trfzes can hardly be explained ag e treafﬁed piece. The rows were examined personally
t caves other (;lh i apphcatlon of Bordeanx mixtuslil : they had been ploughed, how.ever, and the number ar.ld
i fi; te:; Lo thfs. to any extent, which  potatoes thus exposed was in several of the rows (-hs-
i Handc i lz:ltn the fMO]I;Iha- was not more effectiy avoll; of t}'le trea}‘loed Piot, as cou{ld bg seen by cgmparl'ng
. 0

should have been resorted ﬁ) earl;: in ?;;JS: zseed or Spot itlei pO;EtzeZm:r:hZ;Zf‘z‘:ea?;Oba;{)1e12%;61’;; ug?;t‘l’lg:
ason. ¢ -
; ying may have been due to some error either of those

vested or weighed the crop. It certainly would seem
gular if the preservation of the foliage accomplished,
ave been an injury to the crop, and it should be men-
e that experiments of a similar nature tried elsewhere
e past season, have given a result very greatly in favor
ment, both as regards the bulk and keeping qualities

0 two Iap 1
The treeg N

An application of the Bordeaux mixture to test its eﬂfec
the potato blight (Phytophthora infestans) was also mad‘
tl.le Webb farm at Hamden. For this purpose a rectang
piece 50x150 feet was selected in the corner of a laree field a
treate‘d with a mixture containing 10 lbs. sulphate o? copp‘(;!'::
Ibs. lime and 30 gallons of water. The application was
made July 18th, when about one per cent. of the foliage of
ﬁe.ld was already attacked by blight. On the followiig day
rained, with fog, and at night rained very heavily. This ¥
followed by three days of fairly clear weather, but y::‘.he next 48
(J uly 23d)' brought more fog and a heavy thun’der shower.
vxtlthstandlng this, the mixture held fairly well, and when 9
vm‘es we.re treated again July 25th, from 80 to 102) per cent. of
fo.hage 1n'the untreated portion of the field was destroyed ?
bhgh:c, ‘whlle not more than 5 to 10 per cent. in the treated piet
was injured. One day of clear weather followed this seco”
application, but heavy rains fell on the two succeeding 43
followed by one day of hot foggy weather. J uly 30th raif

are strongly advised to try experiments for them-
the use of fungicides, for which full directions will be
by the Station on applieation, adapted to the par-

ase which it is desired to treat, and when possible,
 Supervision will be given if requested. Such codpera-
‘the part of farmers is much to be desired from the
o farm is attached to the Station, and experiments
ture cannot otherwise be made. A bulletin on the sub-
'v preparation and application of fungicides will be issued

g 13
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7 injurious to tomatoes during the past season. The
soth which it produces, with round orange yellow
+he sides of its body, hatches from the subterranean
June and July. Both this and the “tomato worm ”
bn.) are so large and conspicuous that they can be
ed by band. The latter species is comparatively rare
" Qonnecticut: but replaces P. Carolina almost en-

NOTES 1IN ANSWER TO INQUIRIES ¢y '

INJURIOUS .INsgoTs + Y CERY

Mamestra picta Harris.—A’ ini

caterpill.ars of this moth was‘ﬁe(?eoitesof]:f)i;msn
::i;;(s)iuiil tlc\)T have befan found injuring onions,

i W'th] h.ew Englan(.i and elsewhere, the m(;th -

1t white underwings, being double brooded, :f

> ap

€ 2 numpg, S
aybrook’ Wz

a dy er north.

with a green patch behind the head, received from
ved to be this species, and were said to have been
m trees. The larve, beyond their odd shape, are
biting, volatile acid which they secrete when han-
g when inhaled ; but not poisonous, and common to
e same genus and its allies ( Oedemasia, ITanassa, etc.)
it species feeds on numerous plants, especially those

the rose family (Rosaces) ; but, although common,
urious. The inconspicuous greenish gray moth is
ded, the larve of the second brood hibernating in a
, changing to a chrysalis and then a moth in May

::e :(xivsa‘m;itoze all sorts of garden vegetables, a4 well
i (,)f i za‘t"atfa as they mature, Although the a
ek andar:]itydof plants, th.e onion doeg not ..l‘:
feared. . VVh;n they ar o ‘

: Y are injurious, and Paris green

From the same loeal; G
als;)’ received for d;t(zlrll:ﬁ;}t]i?nlfl Jee following mothg
larg:learelzily{?/fe'mus. Cram.—The American gilk worm, a
back’fgeds on‘%”a i W0 xows iof pearly tubercles ;Ion
Willo,w il Sa great variety of trees, oak birch, elm, mapl
land at leastpi most.commorflyj but rarely if ever, in New
Sl CO;I.: n(?]tll{ceably H]J!.H‘iOllS. The larva spins a
with consPiClwlfs Slblujrom Wwhich the large moth, buff cole
emerges in May and J une“jmd black cyes on the under ¥
largs dup 22 7e0ais Fabr.—Tho « Tndian Chier» coterpil
the back beiind] t}allV}a with four pointed anq curved red horns
never common ey ] ﬁead, fe(?d.s upon hickory and walnut an
I Joug‘ to be 1'njurious. It changes to a chry:
ground, sometimes Spinning a thin cocoon under f@

ieria scribonia Stoll.—A large, black, hairy caterpillar,
the segments, was received from West Haven. Tt
» cocoon in the autumn and hatched during the winter
m. The large, stout bodied, white moth, marked
ar black rings, is rare in New England ; but common
ern States, where, however, it does not appear to

Asparagi Linn.—Several complaints have been re-
€ depredations of the asparagus beetle which in some
a8 completely stripped the asparagus of its foliage.
tly colored beetle hibernates, like the potato beetle,
bin the spring to lay its eggs on the young market
e eggs hatch into a dark blackish-brown larva which
1€ asparagus till it is mature, changing to a chrysalis,

the beetle again, which lays another batch of eggs, so
Successive broods follow each other through the sum-

packed in i
a stout box for mailing, Sych inquiries should pe addressed %
brood of beetles hibernating as above mentioned.

Conn. Agric. Exp. Station, New Haven, Conn



"

180
THE CONNECTICUT AGRICULTUR
A - 181

Iti 3 PERIMENT STATION.
s a well known European pest, and was int E
ntro

country about 1859; appearing sbout New York . Coll
3

Wherg \GORATORY APPARATUS.

ually became ver T
y destructive, extending i
states. To obviate their injur); o en?mg into the nel :
the seedlings between the rows shorx(l)duzteell growth, ) account of several pieces of simpparatus dev1s?d
beetles will be forced to lay e e destroyeq, gof and proved by lengthened experience to be satis-
which can be cut and $old before tl liggs upon the Marke pepresent @ part of the work of the Station, and
has been discontiued entirely, P 1e latter hatch, Vg 1 full descriptions of them will be helpful to
way several times during meys’easaus green applied ip 3 in agricultural investigation. This paper is ac-
ually. & on will destroy the Japyg cal in its character and is prepared especially for
ultural chemists.

- p

calCoZec;thmps 3-fasciata Fitch.—A “rust” of oat

15€ O i y
ke much complaint throughout the State dS .has ;
it tex,tland where examined proved to be due ll_llng :
i 0! §
St 1e. cl())mmon fungus rusts (Puccinia co’ron -
gy si, Iul; tf’ a minute insect which Mr nlgm b
fascwmg;‘)'n 18 k}ndly determined as probably .O ler ]
rirnied 1tc:1. Fields infested by it have a l'eddisho eo'tl *
mature comparatively littl T g

le of ;

can be suggested in this case. i A

HyDROGEN (GENERATOR.

necessary in agricultural
ries for making moisture determinations with
rogen by reason of its rapidity of diffusion and
ning it in a state of comparative purity has de-
es over any other gas. The ordinary Kipp
her portable apparatus do not supply enough gas

ly of some inert gas is

ying figures 1, 2 and 3 represent an apparatus
~W. Johnson and Dr. T. B. Osborne which has
out three years at this Station with most satisfac-

e principle of its construction is the same as of
tor. The three vessels 4, B and C, Fig. 1, are
and were bought of Messrs. Eimer & Amend of
4 is No. 8456 of their catalogue, «Woulf’s Bottle
acid-proof stone ware,” capacity 8 gallons. B is
hlorine apparatus of acid-proof stone ware, with
t cover,” capacity 20 gallons, and the perforated
is No, 5954b. B should be ordered with “out-
ttom and ground-in stop cock.” The stone ware
n B is perforated with many Jinch holes. In the
placed a layer of coarse quartz gravel four or five
n this are laid 100 pounds of zinc spelter—-broken
The acid-reservoir 4 stands on a
ead, directly above B so that
ay fall into the sink M below. The three necks
d with rubber stoppers, the central one provided
e valye, seen in the figure, which admits air and
‘escape of acid fumes. The pressure of gas is regu-
.‘height of the reservoir A. In our arrangement, a

Thrips, n. s.—The ¢ white blast’ of ma :
: : . rket onions i e
;(lefu:n(;l;eqass]e) to which onions in the field haveulfc::l l:u;;)‘]}'l
in al,l the ;)nioeend?ef)(-n‘ted ﬁ‘c.)m numerous localities and ob

ez ﬁeldna 151;’0-1'1cts which have been visited. The !

spots and Spl'eadsw'nte aPI_)eal‘i:}nce which starts in one @

i in all directions. The onions themselve

according to theg;OWt.}-], 8 e gl more or less com‘

i th:;veuty of t:he attack, becoming water S

generally injuring l:veathelz is at all wet, inducing deof§

which px‘odtfces tr},l't .e keeping quality of the bulbs. T ‘

as an undescribed ' 16?““’ has been determined by Mr. Perg

S e o species of Zhrips, an insect allied to that
Wikt thek Ll oats a.bow'a mentioned. A similar insect
Gardens Bulletin i‘ Sl\[;-emes’ is described by Mr. Shipley 3
18) in his studie Of ‘Scel!aneoug, Information, No. 10, 188
bl 1 s of the ounion Qiseases in Bermuda, but W&
gy Syugxtent according to his statement. SPO%
s ol LT]%;;StS 3.'.treatment with sulphate of iron j =
effectual against thi , ordinary kerosene omalsion would P
e s insect, which, from its habit of congr®®
reached by th ween the leaves, would be readily and o
y the solution, a trial of which is strongly recommes
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3} feet between the bottoms of A and B was
is has proved sufficient. A is connected with B
gube one inch in diameter, which goes nearly to
B. It is joined to the stop cock of A by a tight-
e rubber hose which has been thoroughly soaked in
melted paraffine and vaseline. To enter B this
osely through a wooden collar, D, about 3 inches
1tly through a rubber stopper, E, which is driven
= the tubulure. The collar and stopper are securely
stout copper wire to the neck of the tubulure. This
not shown in the figure. The cup-shaped cavity
er is finally filled with 2a melted mixture of par-
ine [having when cold the consistency of soft lard]
letely cover the rubber. The leaden exit tube of %
‘the hydrogen gas shown on the opposite side of B
ared. It is carried some 20 feet toa table in the
the floor above, where it is provided with a very
nd brass stop cock. In this way perfectly gas-tight
. of resisting the pressure of the apparatus are ob-
1t difficulty. The cover of B, see sectional drawings,
3, is made of cast iron 4 inch thick in order to sustain
 the heavy clamps required to hold it in place. The
are cover furnished with the jar was found to be too
th the cover  which is planed to a true surface is
of soft vulcanized rubber thoroughly impregnated
ed paraffine-vaseline mixture. ~Above Fis an iron
t six inches in diameter, separated from F by a rub-
equalize pressure. Two steel clamps H H tied
Biron screw-bolts, I.I to keep them in position, rest
ight iron plate § inch thick J whose ends are turned up
lin Fig. 3. Through the center of J passes the screw
k with a transverse handle. The end of the screw
‘the disc @. The ends of the clamps embrace the
about the mouth of the stone-ware vessel and are well
contour.
€et rubber beneath the cover F serves not only to pack
ut also to protect the iron from corrosion by the acid
s8¢l beneath, The vessel B rests on a large fire brick
0 melted parafline and this in turn stands in a heavy
well painted with asphalt. This iron sink (for which
proof stone-ware might perhaps be advantageously
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substituted), is bedded in mortar on a low brick Platform 1
cellar floor and its outlet is trapped into the draip, ]

The use of hydrochloric acid so diluted with W
scarcely fumes [specific gravity 1.11] avoids the eryst
zine-salts in the apparatus. To charge this genery
cock of A is opened and acid is-poured in till the v
fourths filled. When by use the acid is exhausted,
opened, the zinc chloride solution discharged into
fresh acid is supplied through one of the tubulures ;

Since setting up the apparatus about three years 5
B has never been opened and the charge of zinc is g
from being exhausted. It was to avoid the trouble anq exy
of frequent attention that this apparatus was constructed gy
greatest care was exercised to make it gas-tight and duralylg,

aHiza’
tor ¢ :

the s .
n 4,
g0 the :
Pparent]

Gas DESICCATOR.

This apparatus was designed by Prof. S. W. Johnson, Dir

of this Station, primarily for drying hydrogen to be used i

termining water in vegetable products. It consists of nine p

Wwholly of glass, viz: the waste-acid jar a, fig. 4 and ground

Stopper b, the U-tube % with its accessory parts, the acid I

L1, the cocks m and the caps ¢ ¢. 'The apparatus was ma

Germany to order by Messrs. Eimer & Amend and cost, 1

free, between $6.00 and $7.00. @ is a cylindrical jar 5} inch

diameter and 5} inches high, having a tubulure with ground g

Stopper b for emptying the waste acid. The U-tube is fitt

@ by a hollow ground glass stopper. Immediately above #

a trap whose construction is sufficiently plain from the fig
When acid trickles into this trap it rises in the outer bulb !”
Passing through e rises equally in the inner bulb till the 16
above the top of the tube J'g through which it discharges 18
The U-tube 4 4 is 8 inches high from #to s and 1 inch in dla"
¢ and ¢ are ingress and egress tubes. Each acid bulb /18 "i'
the U-tube by the hollow ground-glass stopper j. In each
is a single perforation which by turning the bulb may be lg, 5
to coincide with the tubes 4 and 4 and so admit gas to the 4
This is shown on the right of the figure. The gas is shuf :o
turning each bulb slightly. Through 7 passes a glas® =5
enlarged and flattened at » for convenience in tlll'nmg];ﬂ
lower part of this rod is enlarged and carefully ground t0 .

EXPERIMENT STATION.

Fig. 4.

185
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ch of the bulbs of the drying

i

tight- ;
ght-stopper at and above » except at one
asured rate while ea

of the acid bulb is e - W
\ xpanded a little. In thj "t 0 whe a7
is a per . E . In this sect; he ' w. i
o s s i Continﬂl:ectlon of t}, a certain nu ber of drops of oil of vitriol per
: es ‘ : . . .
alts of several experiments, i hich the weight

R ) R
eck j to s. Itisevident thatif Z containg g¢; through-
o 1 t within the ordinary limits

the hole 7 is o i
pposite o, passage will b and p jge
q q are caps ground to fit the :houlder f)fOIt)lened betwoey
5 1

ained fairly constan
n in the following table:

tions as indicat el
ated to excludé or . ulbg w3
: admit t} Wi
use the a : . e atm 3 ¥l il of Time of Gain or 1
. pparatus 18 SuPPOI‘ted on a ir Ospherm‘ lggfso(f)f vltﬂ&?tﬁglmga- el?llngr(;- o%‘%%&l?tss
upright each stout iron lam E nydrogen ~ ratus. 0. of ment in of U-tube
s arm of the U-tube is held bv p'Stan passed.  drops per minute. ~ minutes. in grams,
joints except those at o ar . Y a cla 5.3 18-20 30 10000
0 are smeared ligl ! mp,
U-tubes are filled with ightly with v n.2 18-20 30 4+.0003
S 1 with beads or sections of gl aseli 14.4 18-20 60 +.0003
inch long, 4 inch in diamet ] g1ass tube 13.3 11-12 60 —.0005
er with bore of about & 8.5 6- 1 30 —.0009
8.5 6- T 30 —.0001
24.0 5— 8 60 .0000

the cocks bein
g closed, the bulb tubes i
. . a i :
:z;nmerc.lal. oil of vitriol,* 4 is next operrlz; 223 "Zlith 3
oA t;:aam; is a-llowec} to run over the beads in theEI[]Tb )
ik P ]tlll 1t begins to discharge into a. The ¢ ol
. neeatdsefj1 80 % q alnd b and the apparatus may thzz‘ﬂ}is
. and will k i ition for im .
T eep in condition for immediate usi

us FOR DRYING IN HYDROGEN.

s was devised by Mr. A. L. Winton of this Sta-
n in use for a year and a half. A infig.5isa
er boiler 9 inches long, 9 inches wide and 7
upported by iron legs. B is a stopcock, through
can be emptied, and which carries a glass gauge
the water level, attached by a rubber stopper:

ort tube C a thermometer may be introduced. D
be connecting with a block tin worm inside the
E, which is 9 inches long, 5 inches wide and 4
d is held 3 inches above the boiler by copper sup-
in use, cold water is supplied to this condenser to

by evaporation from the boiler. Eight copper tubes
hrough the boiler horizontally.

ARAT

When need ;
e S{i J:..o; r:l;et;he hyd{‘ogen supply tube is joink
b is loosened. and },) T i other tube ¢ is connected as &
AR g Db aei and p, acid is made to drop
R oy out from the trap into a. Ne
and the hydrogen is tu”-]ed to open passage through thes
gas entel.‘sv it ?s ex mged on at a suitable rate of flow.
e e of conotuuy
i appara,tuS‘ becauns(;t %row sensibly weaker as in other
U-tube it en’counters Zw'ay'sl g s the Z h
The following data show :ltrsn;fall‘ll _Clu‘re1-1t o .freSh oil off§ :ht iZ fidgm:', il dasl h idth of
'A stream of hydrogen was )Clency in drying hydrogens i Zlnde thla.meter an das f)ng 135 t deﬂw1l .(t)h
taining 40 per cent. sodium h E]?Sied g wasp ks he l\a.t;er 'l‘hzl::‘ OPe;ls: SkatI:IﬂS‘Os ereort tuhselr:;ltal
tl:aee of hydrochloric acid oryh ~3-e T t.o retaill Sy h whicil hyd 240 aJcl'ed s
dicate the rate of flow. then thy- rogen 'Sulphlde and also e t}}: r(')gfln flsu‘p%l-e‘ . A T
afterwards thréugh a ,wei hedl?}lgh K dry i"S apparatt B ectors H i exght " 7y fyu;)g Iu esd : atdac fe .
drenched with pure sulphu%ic a 'd-tub-e g wich b.roke_!l- the tub:s G t(f)ﬁt e5 cO}')I_?l;31 m’ 1e ’t a;; reahy 4
num to concentrate it and corct1 i which had boen boflel 1 vided with : tg) t .d lfset e uh L e‘?lc Illlum-
Bhis -+ as SHGHB Eorinae t}x ained 94,.17 per c'ent. 0 B num e;e. c}(ir 1sopperz z&ve‘0 he 8 }?}?e
apparatus at the time. t’H drifm fie ot ued 0 S T. .For 1]1:}; a:(:m;;;cc iior(:ngl w '13)52:1 tﬁeu’:ﬁro:;
* We now use an acid of 97 e e throui at J, two I‘:;ms of thoe ﬁne%) llgll(iveri;ed air-dr
Fairfield Chemical Co., 71 Wallp:i Ce\l;t. H,80,, which we have obtained "': hicl’l ¢ gt AT y_p e ) 2 b
St, N. Y., for two cents a pound b #8 watch ;‘;:Ssrang ell)i)lill:eadlc;?l :fll'oi)lghea I;\fn:élaz(:'
2
ectly from a weighing tube, another small cotton
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d and the stoppers are put in place. The tubes
1d in 20 minutes can be weighed. They are then
oppers K, carrying glass tubes which are drawn out
ening and are connected by rubber with copper
ese tubes are closed at one end and have an inside
} inch with offsets of the same diameter as the glass
e-way glass tube with rubber connectors joins two
ser tubes to each other and to the hydrogen supply.
ubes are so placed that the jets do mot project
de of the boiler; otherwise the moisture will con-
A slow current of dry hydrogen displaces the
most of the moisture is gone, the gas jets are
woiect and the gas lighted to show that it is passing
he tubes. If the pressure is sufficient there will be
o distributing the hydrogen. The boiler, filled to
jer, to which salt may be added if necessary to raise
boint to 100° C. is heated by a gasburner. The ma-
d till repeated weighings demonstrate that the weight

stant. From three to five hours have been found
" most cases. We have practiced replacing the hy-
e tubes at the close of the operation by perfectly
weighing.

. 3 .

ATLIQUOTIMETER.

aratus here described was made by Mr. Winton with
ce to the routine work of fertilizer analysis. To
tal phosphoric acid, 24 or 5 grams of the phosphate,
with magnesium nitrate, are brought into a half
and dissolved in hydrochloric or nitric acid. It is
ry to make the volume of solution 500¢¢, to pass it
vy filter and measure off 100% for the determination.
er of determinations is large, these operations are
when hand-pipettes are used, the least agreeable
ork being the contifiued use of the mouth in filling
the pipette. A funnel and a flask are also required
ermination, thus adding considerably to the work of
For accurate work a pipette should never be
blowing into it and should be held perfectly still
tall & Tatum of N. Y., supply half liter flasks accurately gradu-

solutions can be boiled. By their use one transference of the
voided.
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while the liquid i . EXPERIMENT STATION. 191
regarded %ﬁf"lﬁ? Eunn.mg out, points which g : r
5 ich with the apparatus e Someg on is run oft through G to the sink. E is again

tax the operator’ A here ;
PN St 49 ) descnbed" ed and the pipette filled to the mark J. Next,
3 100% are drawn off through F into the beaker

. ;3 The filter and contents are removed and the
s are repeated with the next solution. The waste-
ated in 2 block of wood with which it is pushed
aliquot is drawn into a beaker.

id filtration in the funnel A, a number of slender
disposed radially within it. They may be kept
nd in proper position by ligatures of thin platinum
filters are Vvery liable to be broken, but might
od if supported at the vertex by a platinum cone.

g DETERMINING NITROGEN BY THE METHOD OF
KJELDAHL.

ance to be analyzed is weighed into long necked
gesting flagks whose transverse diameter is about
e of these are firmly supported in a portable box or
ht wood (not figured) carrying two horizontal shelves
ho. 8 inches wide and 6 inches apart, the lower one
ws of 21 inch holes over which the flasks rest, the
eing divided lengthwise into three sections. Of
b outer ones are fixed to the frame: they are 2
and each has on its inner edge five notches of
ch depth which engage the necks of the flasks. The
able section, 4 inches wide, when put in place secures
“a nearly vertical position.
phuric acid is measured into the digesting flasks by
arrangement a, 0, ¢ shown at the right in figure 8.
Sservoir a of 4 liters capacity is supported on a shelf,
by a rubber stopper through which pass two glass
of these communicates with the exterior air through
riol trap to exclude ammonia. The other is a syphon
 arm (erroneously figured) reaches to the bottom of
e long arm 18 provided with a cock, and connects by
opper with the measuring cylinder 0. Except when
ual use, the upper lateral cock is kept closed. The
must be rinsed with a little acid just before using
y absorbed ammonia. When & 18 not in use, the
d, 8upported by a hinged wire, 18 brought under ¢

In fig. 7, H L .

100°¢ vgvher,l thzez:lij’?;zso? flipelt-te PI‘Operly graduated to deli¥
B e liquid falls from th " )
st{)p iz‘é?%vfthlf St(_)p cock E. - Below I is a brancht tleﬂ:zdli:v{n
bubbles of air f%-m' nany Dimail & sall bl which preve
T v b rom T.oemg carried down the tube, To this t
o on;‘:t (113 is attached a funmnel A. Ti]e apparatus i

For use, D angoEexi) S.llpport, partly shown in the ﬁ;‘il"*'
ey or; i eing closed, the solution to be measured'
e f?uftl({l {li!lter, contained in the funnel, When &

ed the funnel, D i ;

filled. N i » D 1s opened and Mette s
ext D is closed and E opened, and to rinse the apro

[
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The cylinder 4 is secured to the vertical edge
en support by means of tin-plate clamps and

on flasks charged with acid and mercuric oxide
on the lamp stand, fig. 9, which is made of stout
he ends as seen in cut, measure 6 inches high, 6
+ top and 7} inches at bottom. Each end is made
iron so large that by turning its edges at right
utting away the overlapping corners, a flange is
wide at bottom and 1 inch wide on the top and
d is notched below to admit the long gas tube
Bunsen burners. An iron sheet 13 inches wide
ks), 37 inches long is bent lengthwise at nearly
e inch from one edge and again at about 6 inches
dge to form a top, a back and a narrow front to
| piece of metal is finally riveted to the inch
end pieces above described.
iding however, 8 holes are cut in the top section as
w a line 4 inches from and parallel to the edge of the
nd from centers 4% inches apart on this line, de-
stant circles of 34 inches diameter ; next mark 12
points on the circumference of each circle, and from
ints as centers draw semicircles of § inches radius
ge circles. Now cut away the metal of the large
50 much as the small semicircles include, and bend
ht angles three alternate tongues, thus made, for
The necks of the flasks are supported at proper
a small iron rod bent and riveted as shown in the
€ iron ends of the stand are screwed by the bottom
pine strips each 74 by 2 by 1 inch, and the gaspipe
mps is secured to these strips by clamps or bands
The flasks are heated over the naked flame of
8 arranged like those of the Erlenmeyer combus-
The burners are either widened out funnel-shape
covered with short wire gauze caps, or longer cyl-
€ caps are supported upon ordinary burners so that
€ caps is 4 inch above the burner. By either ar-
e flames may be turned very low without risk of
Wh or becoming smoky. )
digestion is completed and after treatment with
the solutions are transferred to distilling flasks of

)

h|

Fig- 10.
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'nf)es. This shelf is supported by transverse bat-
» secured to the uprights and which project in front
e lamp-stand. The uprights are kept in position by
rods of about ¢ inch diameter fitted with screw,
r at each end. These rods traverse the uprights
ak, two on its opposite sides below near 4 and two

;{b%ut 60?00, capacity, %, fig. 8. To each Bl ]
. ﬁ?li:mon,from the bottle ¢ by help of the més Addeq
Z,i “;ltlc Swings freely by its rubber conneetiisurm
in > feXCes.s of NaOH solution [50%] is introduce 11]& o,
§ & tew pieces of granulated zine and, to px'evén(t ? N afey
Oamin g,

of parafline, the flasks
Y are mounted as gho X o
th. EachTﬁask 18 fitted Mith a rubber StOpI:Z:- (In figupeg | "
Tap, m. This is a bilbed tube be . ‘Arryin Jevel of s. The nuts being screwed on tightly
. ; nt twice at rico 8a S ?
a diameter of 4 inch and bore of ¢ inch ; th: dli;.trittangles firmly togezid:ler. b At
‘ler of ¢ e table and distillate from injury in case a distill-

break, the galvanized iron screen o, fig. 10 is em-
ower part of this is made into a trough by suitable

t the bottom is connected with the sink by a rub-

n at the left in fig. 8. A half hour’s distillation is
completely expel ammonia from the distilling flasks
or tubes. When in constant use the tank should be
a week and steam blown through the condenser
e paraffine deposited in them. Glass condensing
ionable since as is well known they always yield
ali to hot water or steam.

aps which were devised by Dr. Osborne are at once
ple and we have repeatedly filled distilling flasks
f full of water to which 50°¢. of NaOH solution was
anulated zine, and boiled as fast as the full heat of
ald allow for half an hour and found in the distil-
uivalent to but 4 to 5 one-hundredths of one per
0 reckoned on one gram of substance. When the
i8 not excessive the error caused by the spray car-
Inappreciable. In a working day of seven hours one
one distilling apparatus and two digestion stands,
0 35 nitrogen determinations in feeding stuffs. In
ewer determinations can be made because a longer
e ly consumed in the digestions with sulphuric acid.

is 14 inches. The Spray-trap is joined by 3

;II:Z l;l:;}i{a ltlln-condensing. tube 7 fig, 10, ngchlllllg):lbzinne"
e throuenhgth of 32 inches. This condensing ty} ‘ Of,
kv it ogthambopen tank made of sheet copper, j. an}()ia.s
Wity ;el ottom of the same but is 511p1)(;1-’ted al;;,
i P g through holes in the upper rim of the t o
i lo.whhouzontal.shelf at s, fig. 10. The dlimensi(?nk Y
by inc\}’:;z vziz:rﬁdensmg tl.lbes are, length 32 inches, deplgl ﬂ
o ;t % at tf)p 6 m'ches, at base 3 inches, The tan’:
T e.top 'Wlth 4 View to its use with ice in hot wes
: cohol estimations, ete, For ammonia-distillationg L'i

Into the other end of the tank at the level of 7. The flask

The distillates ar i :

e receive g Lo T .
SDOE Bthos! botaby, | d' I so-called precipitating jar
A ght. .I'he tin condensing tubes which pr¢
to bulbed tusli:n i Zl.lrze inches are joined by rubber conneei

5 § Which should be som :
in fi ; G ewhat shorter than sh
Thesgutll‘lebz 80 as to J'ust dlp Into the standard acid in the]
s S ;re of 3 In. caliber at the widest, except the D
covers fo: t?, out 1% inches in diameter, The bulbs sert
’ € Jars and assist to prey i '
. e ent | i1 cont!

e1t5he1T11;y spirting or regurgitation. P o0ss of their

. The 3
which conZ?;I: “;hen i (.)f water requires a substantial SUPP
Each upright atoth?;)o “PI‘lgdhts, {1 fig. 8, cut from a pine bo#
: ase and for half its hej is 12 inches ¥
at t . i : eight is 12 inches ¥
the (;)F;:em;hez de and is 27 inches high, Afll in, from the
of the tank rests upon a pine shelf with holes foX"

N

Dryine OvEN.

Presentative sample of maize stalks, coarse grasses or
Plants can only be secured by gathering a large

€ material from all parts of the field, plot or mow.

1€n be 8o subdivided that it can be thoroughly inter-

yield finally an average portion not too large to be

* flne meal suitable for analysis,

k"
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Fresh material containing from 30 to 80
be cut by machinery or hand into
and, after thorough mixing,

drying. This is then dried, rough ground, and g Weigheq ¢
of it again taken to be pulverized for analysis. Owip
labor involved in handling the bulky material the temptg
strong to draw samples as smdll as may be. Thisg alwaysg i
danger of making the sample unrepresentati

the results of further work, Without a f

per céng, of Wi
pieces from $to 1 ;
a fraction of the Whole ¢,

A capacious drying apparatus and a mi
engine makes it possible to handle larg
and greatly diminishes the risks of samp
needs a large drying oven which may be left to the care of |
ratory helpers without danger of damage to its contents, [,
dry quickly, for slow drying is favorable to loss
the heat, however, must not be sufficient to “co
i e. to disintegrate starch grains or coagulate al
Not having live steam at our disposal th
described was constructed and has given
two years. It is built in the basement of
a broad chimney-stack which forms its re
a brick-work base containing the heating
superstructure which carries the trays in
dried is spread. The full details of the
given but are simple and can be readily
joiner. The sketch, fig. 11, will give an
The brick base is 32 inches high, 5 fe
inches from front to back, outside mea
or fire-door at the end, see fig. 11, is

by an asbestos board § inch thick, having a wooden base
handle on the outside. The brick-work is 4 inches thick exeé
at the right of the fire-door where an 8-i
front two bricks are left out of the lower
also on the end opposite the fire-door.,
short brick flues laid on the floor which
under the smoke pipe within,
brick when desired. Within t
iron laundry stove for anthra
“Sweetmeat No, 1.”
its body is about 16 in

11 run by a steam
e sampleg conveng
ling. Every labo,

by fermentag
ok ” the gg
buminoids,
e oven here
satisfaction for th
the laboratory ag
ar wall, and consis
apparatus and a wo
which the material
carpentry cannot well
planned by any pract
idea of the construe
et 6 inches long and
surement, The openi
18 inches wide and is el

nch pier is built.
course and one DT

deliver cold air dire¢
These openings may be closed

cite or coke, known in trade
Its widest diameter is about 17 illcll?sho
ches high. To save space the stove Wit

e and thus Vit“

air sample gha
analysis has little or no value, 4

These are the openings!

. ; s \ ths
11 caf L and forth four times in parallel leng
his enclosure stands a sma ;

197
. EXPERIMENT STATION.

X

i r as
. It is placed as near
i rtar on the floor. . i
: R mz so that coal can be conveniently stug}; o
; ﬁl‘e'goo The smoke pipe leading from _skoendo‘
: 0‘17)3 ‘t 16 feet long and traverses the bric
is abou

T
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DI | R
{) a s
’, pi 5

.

Fig. 12.

(the second and

the
i fourth), and enters
t i der the first and : (oo
"h:hb:;lr(;ft ;X:ngth near the ﬁre-do‘or. I‘h’(; lg;sp,ipe i
Vgngths of pipe are seen in the figure.
?#)ws.

1

\
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3 aggregate
«pull.” The fifteen trays .have an ggt

o feet and about 124 cubic feet content.
i shown in section by fig. 12 [not to
11 to be filled with substance to be
t completely cover the

A screen of asbestos board £ of an inch
long and 34 inches wide is laid over this brick Strueg g
the wall at the fire-door end, to protect the \\'Ood-\v§rl]1re
too intense heat. Heated air must therefore E
structure at the end furthest from the stove,

thi

ik, 4 feey, | ) sqU
! ( ‘~ arrangement 18
4 RI n the trays &
pass lnto‘t_ I g%eef:s of thin paper tha

The by ir rising [at the rear end of the hori-
far as not surmounted bry the large asbestos board jus;‘lc 1S, i ot ?;lc;ed bivgeen the brick-work and the
1s covered by a strip of similar asbestos about o incheg ;] ; screent}]j i onoa hiatiracs ik sheathing &
Hsisall fseld shatlp rojects inwards to further Protect tl A tell;s(if’ we(i‘ a runs, thence it is made to pass over

which dra :

work. There thus remains a horizontal openir

12 3 by being indicated by the
between the brick-work and the wood-work for Y 28 course g

in succession, 1ts

the rige of : rizontal measurement
air. The asbestos screen is supported at one side bvlsja? 1 E end.-spacles, thl:‘lcflh t}llla;:epiilgose] and finally enters
into the chimney-stack. On the base so prepared S{andg hes, belng‘c (;lse roof of the dry-house by 2 6-inch
house made of wood. Tts outside length and width are St: undel. tte flue, adjoining and warmed by, the
than the base by the thickness of the sheathing which om i oty mtoa i The roof of the

e smoke of the stove. .
‘ ;\soifbfs cover of battened.s'heathing Wh}llchtl}'](?sl.lts
nd rafters and is kept in position by the s ltlaa ;dgs
“and by notches in the rafters which engage t. e Fthe
We find it best to block up the l.ower edgt(e1 o v
or so and let the moisture-laden air escape irectly

the brick. The house is made of $-inch pine boards, with e
tion of four sills, four posts, two plates and two rafters of 9
inch scantling. The ends are covered by vertical sheathin
to sills and rafters. The posts are further joined both

and rear by six horizontal strips of ¥ pine and of 3-in, ye
width, let in flush to the faces of the posts. Through these |
at the rear the frame is spiked to the chimney wall. The
edge of the lower strip is 8 inches above the asbestos scree
the strips above this are 3 inches apart vertically, leaving
interspaces, each of which gives room for three drawers as sl
in fig. 11, for which the needful partitions and slides are suit

rs kept in the trays for hours while fire was burnillllg
_ their bulbs being immersed in sa'nd to hﬁ)ld t.e
during observations, gave the following readings In

framed in. At the upper part of the figure two drawers, Nﬂ[ 12M. 1P.M. SB.M. 4P.M 5;?.
and 15, are shown in place. The drawer-fronts are flush with 50° i) ol ii" 44°
outside of the posts and sills. The S-inch strips between 3 ok i z(();‘* 43° 41°
drawers are not seen in the figure and are covered by 1}-inch st : :“ A = j?f 42° il il
nailed over their centers longitudinally, which in the cub e o

numbered 1 to 9. To the upper edge of each 14-inch strl
hinged a 4§-inch board which serves as a door or lid to shub!
the fronts of three drawers with a bearing on the drawer-f ‘
all around, and these, together with a 7-inch board nailed ©
the bottom, make a fairly tight enclosure, o

The drawers or trays are each 20} inches wide and 34 18
long from front to rear, outside measurement, The drawer-fE 3
are made 24 inches deep and the bottoms are oalvanize . > as shown
netting of }-inch mesh seIc):ured underneath By %-int(’:h strips B Qi rubber tubing t};) ﬂ:e ;ﬁribasw : zht(l)llgere;bber tube
on through the netting, making a total depth of 3 inches: = o ook i t. i }l: inchcock n. The other
l-inch augur holes 3 inches apart, at the middle of the @&" 2 Q> be closed by the P

PARATUS FOR DETERMINING NITRIC Acip.

lification of the Schulze-Tiemann appa:ratus, devised by
, is much more convenient for rapid WOI‘k. than tht;
The flask «, Fig. 13, of about 150 c. c. capagty and o

lick, that it will sustain the full a’omosp%xerlc pre;ssurei
with a doubly perforated stopper carrying 'oh?O urolln%;s
osed by the pinchcock c. The glass exit tube



200 it
THE CONNECTICUT AGRICULTUR4
TRAT,

EXPERIMENT STATION.
i
filled with freshly
i, and raising it unti
The stopcock 7 is then close
. solution. When the contents

11 volume the Jamp is remov

branch i
i i:}st(;olr:]n'ect.efl b(}lf glass and rubber tubin
'n 18 joined to the 100 ¢
ek . .C. burette g. T o
e toed by a water jacket so that the gas iZ .. his by
S ait constant temperature by a str:am of " Mmay g
urctte passes through a rubber stopper i e
" 1n

g with the

201

boiled caustic soda solution by
1 the solution runs from the
d and 7 about half

of @ have been

ed and the clamp k is

run out through

which forms a small . P :
_reservoir for caustic s a glagg ¢
wash the gas at the close of the operati 16 80da solutjoy w8 aned. The soda solution will then
J ' peration. A seconq gla bes ; J 18 then closed and & opened carefully. The
3 due to cooling, will cause the soda

essure in @,

| by cautiously opening ¢
he funnel & into @, follow

: mp % from time to time
ytained. As soon as the soluti

to /' and into the burette.
Jeed in a position below g

jing through the jacket
ing the solution cool.

e allowed

gas has been cooled sufficiently.
apparatus the resu

are commonly sufficien
r, if it happens that the

enters th
e :hl;o{;)tuolrlr)l o_f the. bulb 7, a_nd is connected by a long %
iotion: P su];’gtWthh contains a ten per cent, caustic 50
necessary enough dajnce for analysis is placed in the flask @
neutral or alkflinzo lu(rin carbonate is added to make the react
BribTo Botlad with and the flask is then two-thirds filled
i ot A t;‘ and the stopper inserted. The contents
J, the elamps % and abSIPaH VOI“WG, the steam escaping thro”
n being open ‘and 7 closed, In the meal '

collected and measured. By u
stain a complete vacuum this can

in the tube 4. When it has risen an inch or two
ferrous chloride solution

ed by hydrochloric acid.
. then closed and the lamp replaced under a. By
the pressure in the flask
on in the tube d
is left open and the gas from a passes through
In the meantime the
in order to diminish the
the burette. While collecting the gas, water
and is allowed to flow over
When the gas has ceased
is filled with the soda solution and by opening 7t
to run slowly into the burette so as to
or surface of the latter and remove any trace of
hydrochloric acids which it might contain. The
closed, the bulb 7 is raised to bring the surfaces of
the bulb and in the burette to the same level and
gas read. If after a few minutes the reading is

lts obtained have been in every

ry and the time reduced to a minimum. Thirty to
t to complete a determina-

amount of nitrate present
gas than the burette will hold the boiling may be
e clamp & closed and the evolved gas measured.

is then filled with soda colution again and the
sing a flask strong

be done easily and
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Al
Gas ExciNe axp M

FIELD EXPERIMENTS.
IN 1889.

It
may not be out of place to say that the Stat;
io

Otto i
gas engine of one and,a’ quarter horse
; Pow

year and i very i C
a half with ver satlsfactorv results in
J )

n ha,s n i
er foi

the E i . X i
ol :CGISI.OI' Mill noticed«in our Report for 15 ONnegtjons OMPARATIVE AGRICULTURAL VALUE OF SUPERPHOS-
e auenfglt;e was first run on June 23d 18888’ Page 17 xp CERTAIN NATURAL OR RAW PHOSPHATES.
eeding . » 1888, anq g E » ! !
power. Many gf :lt_luffb analyzed here have bee,n 11(-1 Singg last three years the Station, with the cobperation of
e samples have been quite lal-gil :gnd | different parts of the State, has carried out field ex-
» the

signed to give information on this subject. The
nggested the experiments may here be again briefly

€a;

grinding rendering i i
_ g it less imperati
th?i?hwhen hand power was uSed g TP
e total i :
i tal consumption of gas up to S
, costing $10.35 i o T
. y :

repairs, $2.55 have been spent for oi] ang $I ¢ price of phosphoric acid varies greatly according

Sr iy i n which it is bought. 'Thu.s it costs in dissolw{ed
Betting, whis ;)hatflcl? enginewas _._.__________ p , bout 8 cents per .pound: in dissolved South Carolina
Excelsior Mill, dllt;“fr'ezfllleyS, belting, ete. _._.___.__ *’f;’g-oﬁj ' cen 5 and 6 cents, in Bolivian guano between 4 and 5
----------------------- I3 in Grand Cayman’s phosphate and ground South Caro-
3 cents per pound.
more expensive forms are also the ones most quickly
lants may readily be admitted, but it is a question
Je cost prices stand always in direct relation to the
1 value; that is, on land deficient in phosphates will
cre spent in buying dissolved bone black for instance
ter or less return in the long run, than the same
2t for South Carolina rock or other raw phosphates,
t more than twice as much phosphoric acid can be
e same money in some of the cheaper forms, as can
dissolved bone black ?
hat the farmers of this State annually spend from
300,000 for phosphoric acid alone, makes this ques-
and important. X
plan of these experiments has been to broadcast
le field under experiment, a liberal quantity of nitrog-
r and potash salts, and to divide it then into seven
of equal size. On.qne plot a quantity of Dissolved
was used which, it was believed, would not be in
needs of a full crop, but rather slightly deficient.
ts with no phosphates served to show what the land
e without the addition of phosphates. On single
of the other phosphates was used in such quantity,
08t of each was just equal to the cost of the dissolved
the first plot. The comparative effects were meas-
Weights of the crop produced.
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s
y}}hich seemed to check growth and to prevent the
. uring as fully as it otherwise would have done, and
hered closely to many of the ears, causing them to

MR. ;i PR
1 . I. BARTI!()LOMEW,S EX R \[E,
e l regardi
I (ata lebaldmg the eXperiment ﬁeld i 3
SO.

plots, ete., have ; :
page,l o ,anfz«ivtlgse;n fully given Jn the Sm’cim: ’Ral'ran
I 4 i
Last season » Page 112, and need €portg o

» the field wag p] not he
. S plarnt p
the thirq Successive year ::)ft'er i(li t(,) the s ng crop, this was not a success, but as showing the
of muriate of potash-and, 160 (I)OV(;’mg’ b"OaGCastin ol of the phosphates used, as well as the ready
:](::t.andd }::rl'owing_ £ pl}])o:;h;t:sf s‘ulphate of am2(-)\‘ en to a small quantity Iof available phospho,l;ic acid,
loned below, the ol s Vere applj / jlied late in the season, I think it interesting.
ect Plieq P 2 :

phosphates applied in 18397 bemg i e ffoope panying diagram will make clear the plan of the
The details of the experiment ; o . The weights of the ears harvested are given for
e given in ), and for each consecutive fifty hills in each plot, in

Written report to the Director.

yures show that the field was somewhat more produc-
est side, but this did not injure the experiment as
s ran from east to west.
s sections, one rod wide, referred to by Mr. Barthol-
e a little dissolved bone black was sprinkled about
You the wejg the corn at hoeing time, June 20, are indicated by
‘ figures, and show the increased yield caused by it.
iment has now come to a conclusion as far as the
s concerned. It is necessary that some other crop
ts place. The results of the three years’ planting to

ofitably be considered together.

n}ater_ials furnished by your Station, anq o "‘
Jag i

carried op

i acciden(;',
uccessfully replaced in thege from a bed of E}:ﬁmen? p(]la?ts%
S raised for

contingenc i
Diﬁgl‘enc}(:; ai[:ld ttl?:]r growth was quite similar to the other
manifest, although o all)lpearance of the several plots wereg Results.
: all except plot G, the corn was smal ' the average yield ;)f plotlsaC a?le, wi}ich rleceived
ite, 100 per cent., the yields of the other plots ex-

1 per cents, are as follows:—
SEASON OF 1887.

N0 phosphate dup
§ uring the ¢ty BARAL
quick] TN O previous vyesr 5
Y to the application, and the crop atyhals, e lesp‘ S L v —r
al‘v’est was no ¥ ears. ears. over. crop.
_________________ 100 100 100 100
144 61 102 111

greater in wej
ght, but g i :
: Uperior in ripeness ang soundness to B B T
SOLVe one BROK - sl
121 119

on the other plots,
On
oter plot it i | | ,. Cayman’s Phosphate___ 141 64
) were hoeing th z iy
2 the cor, T spiill e I o o o
118 g6 (i 9

SEASON OF 1888.

plants on three

Cross secti

Uons being one rod each (:ns gf the plots, the width of these
duce isi ¢e diagram ooka tH8 1 Soff 1
da visible change in the appear ) In two weeks this P ol SR VO RS o
vas applied, and there wag 5 e ance of the corn to whic SR 100 100 100 100
the parts receiving it ecided increase in the crop ¢ ved Bone Black _.__.... 111 1 112 106
P ‘ Cayman’s Phosphate. ... 137 73 125 121
G 140 65 135 125
127 80 118 115

In the earl
Y part of Ay §
Weather, a rust or by vt gust, aft.el- a period of extremely ™ Oarcls
8Ot was noticeable op the leaves ol S Caroliva Rock. .......
. * See page 170.
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Illf—_—_—__——:::: ____ — J
e = = i 8 Sosx‘asoxdm(r)fltssg.s
A, Dissol g —~' [ und and soft ears.
L ; R St ]%laCk put on in 1887, i 100
Dissolved Bone Blapk s it didecdiacusy 100
145

12 17 10 13 2127 15 18 29
Totql‘, 176 pounds. j

Grand Cayman’s Phosphate - -« ceae---- -
156

Thomas-Slag - - «--s-ace-mmmonzs-mnno"
South Carolina 2 0os 0 ol e~ S RS 129

=i

the phosphates were applied,
ey values of Dissolved Bone Black, Grand Cayman’s
" and Thomas-Slag had approximately equal effects on
of the corn crop. An equal money value of ground

B, Grand Cayﬂ_lan’s Ph e
‘ gsphate put on in 1547 the year in which

19 29 Py 20 26 26 20 26
Total, 255 pounds.

31

1a rock produced less than half as much increase of

as the other phosphates and no increase at all of
ig, in that season and on that land $5.00 would

about equally well whether it was spent for Dissolved
Grand Cayman’s Phosphate or Thomas-Slag.

C, No Phosphate put on.
W el IRl SR B 81 e

Total, 188 pounds. )

no phosphates were applied. The effects of Grand

D, Thomas-Slag put on in 1887. Phosphate and Thomas-Slag, however, were as pro-
= 0 s s a1 s they were the year before, making as large or a larger
increase over the plots which had received no phos-

Total, 274 pounds. '
. South Carolina Rock made a considerably larger
year before, showing that it was

Phosphate and Thomas-Slag pro-
rly 40 per cent. more of sound ears and 25 per cent.
tal crop than the no-phosphate plots, Dissolved Bone
____________________ 88 yielded only 11 per cent. more of sound ears and

E, South Carolina Rock put on in 1887. G .
21 22 21 16 22 17 23 s a8 rand Cayman’s

Total, 226 pounds.

. 1 "more of total crop than the no-phosphate plots.

the seasons and the land being such as they were,
invested in 1887 in Grand Cayman’s Phosphate. or
would have yielded in'1887 as much income as if
Dissolved Bone Black, and in 1888 would have

F, No Phosphate put on in 1887.
14 19 11 12 20 10 15 23 21
Total, 168 pounds.

. much larger income. These facts were explained last

ving from the analysis™of the crops, that where Dis-
ne Black was applied in 1887 there was not quite saffi-
iphoric acid left in the soil from this application to meet
ements of the crop for 1888 ; therefore, it is not sur-
at the yield on plot A in 1888 is but little larger than
hich received no phosphate in either year.

G, Gypsum, put on in 1887. Dissolved Bone Black in 1889
28 88 2 g9 20 3 21 32 Slimm

Total, 297 pounds.

e
he ou¥

The plots are 2 rods wide and 10 rods long and contain one-eighth

}ela}ch. The hills of corn are one-fifth of a rod apart each way and
ills are one-tenth of a rod from the edge of the plot. Between the plo¥®
spaces one-fifth of a rod wide and in the middle of each space is & single 2

potatoes. The whole ground under experiment i ouble FE
ub!
Sitaios peri t is surrounded by a d 4
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corn commenced to come up, presenting an even

Phosphorie
Phosph]orlc acid  remoyeq i Phog

Dissolved B *Phagr. U gy, Cropin  Temalul : ;
Grandvg one Black, Plot A 40.61bs, 23,9 o K corn was about three inches high; all the plots
ayman’s Phosphate B 5 A -1
) 132.2 24.5 the same
Thomas-Slag, : ; 22.0 z ¢
Ground 8. C. Rock g .-11205-3 22.0 23.0 ‘the corn was carefully hoed with no very notice-
; . 21.1 21.1 e in the appearance.

ployed the horse hoe, although the ground was very
er having been unfavorable for nearly a fortnight.
jons of the fodder are attacked by a‘rust. The
eries of plots is very uneven.

nts on C and F of this series remain very small.
of the series are not nearly as even in the stand

3. The yi n in 188
i stl(])ieyleld of corn in 1889 was very small, as wag 5, .

S r'was S0 damaged by continuous wet | Ui
i g ,hlat 1t Was not thought worth while to v e

ave therefore only the weioh ’
' ‘ ghts of the ears fop '
glo(,)mltglllesi I.t appears that the plot which had rece(i): eSOIYI)lpa
'¢ Dlack 1n 1887 produced no m ’ i

e ore ears than th

.;ece;v.ed no Phosphate then or since, This fertili7ef hpl((i)ts
p}})}:{: 1tse§f EE the two previous years. Grand C‘lym: n
e and " omas-Slag, however : g
, produced 45 anq s ,
more corn than the no-phosphate plots, and S C Paoilfe;
0 . v J

* g
cent a ]al er pelcentage IHCIeaSe, lndeed, thal] elthel Iast

r the purpose of calculating to a basis of a full
of four stalks to each hill with 275 hills to each
uld give 1100 stalks to each plot, the stalks of the
were counted with the following result :

More, +, or less, —,

That is, to carr -
Y out the illustration, the ; Total numb stalks than a full
Thomas-SI D, the investment mag e B
by S ag, Grand payman’s Phosphate and S, ¢, Rock in | jrlenonng Standé
"L paying considerable dividends iy 1889 whil : Foas i

ment in Dissolved Bone Black had pone the in 981 —119
whatever., ad ceased to yield any ref 1031 — 69

On this particul ; aed —144
"Thomas S] d (‘Zr Diece of land and in these three sel e e 1

ag an rand Cayman’s Ph ' 1985 S

: : ospha 3
Jprofitable than Dissolyeq Bone Black af™ have I e T
; 1017 — 83

no lack of moisture during the growing season.
this year was rather from its excess, which was so
Tevent the necessary attention in cultivation. In the
£ July and fore part of August one would sink into
ked soil to a depth of two or three inches, it being

Mr. W. H. Yromang’ ExprERiMENTS,

.ye;jl[;h:z?] ?‘r;m ipau't a continuation of the experiment begun
ully described in the Report f, v
: 1888 122, to Wi

reference may be mad i i b sl
3 e for details as to th i “
7 ' 0 the soil, arrangemen
I}])OtZsS, rmetil;?d of planting, ete, Following ar(’a Mr. Yeom
s egarding the course of this continued experiment this y@
Mdy 17, finished plowing,

9

mul-i2{e23’f~00 pounds sulphate of ammonia and 320 pounds
thorouorhlo hpotash were spread upon the acre of land #
‘th f y narrowed in. The weather having been favor®
elausm Was 1n excellent condition, 3
: ay 25, planted y.eIlow Canada flint corn on g the plots W&
sel'lx‘red for the experiment of last year
7 l:ese plots were Separated from each other by a éi“gle 3
Potatoes as before, and received no phosphates this year.

t up the corn which was in fairly ripened condition ;
full ears being glazed over.
mmenced to husk; the fodder was bright and well

shed husking and weighed the crop.

of corn and of stover reduced to a basis of 1100
lot, 4 to a hill is as follows:—

15
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f o B d Bone Black gave a much heavier yield
! o

Phosphate applied in 1888, Sé’ﬁ’l‘l F?‘?rrz Totay : vﬁlue At any other phospha,te_ This year 1t
A, Dissolved Bone Black, 16 pounds______ 11.6 24.,'7' gﬂrs. A b of ears and stover than any other
B, Grand Cayman’s Phosphate, 23 pounds’. 3.4 449 4§'3 ; bot ‘
RN o=Phosphateg it oied il et iy ) 12.3 = ¢ . - h less phos-

5 : T oS g ion is that it contains much less |
D, ghm}nas S]ig’ 27];" pou?ds"”' g ,5'8 29.2 619 g he others, is quickly available and
E, South Carolina Rock, 344 pounds______ 3.6 481 533 her of the ’ e o likely that
RN of T Cal N W RN et S 1 ; 198 1y last year.

v ! 8 14 argely : :

G, Bolivian Guano, 273 poumds __________ 220 il 93': s But as has been shown in the discus-
H, Double qhantity Dissolved Bone Black - 292 624 91'8 - up-.

3 mew’s experiments, there is a considerab.le
‘ acid from each of the other phosphates still
i as time goes on.
th?l‘l’gdizb:ﬁe experirient of this year is the
duced on the Bolivian Guano plot over the
phate plots which is particau%arly no.tlceable
this is due to the rapid disintegration and
---------- m e \te by asingle season’s exposure or to an

If we call the average yield of the no.

F, 100 per cent. the yields of the other
follows :—

Phosphate ol
plots il -

B, Grand Cayman’s Phosphate
D, Thomas-Slag

------------------------ 211 452 136 249 fuced by the large quantity of carbonate of
E, South Carolina Rock... .._.____ .. __ 191 388 136 91g ﬁsb be left for the present undecided.
GyiBolivign Ggano i W ee 194 692 155 298

i hose of Mr. Bartholo-

il ¢ se experiments and t .
H, Double quantity Dissolved Bone Black 550 680 387 289 [ larger part el ma i o
: ap in a single year and that in the second

Thomas-Slag, Grand Cayman’s Phosphate

Excluding the plots which received no phosphate lasf

yield of sound corn, soft corn, and total crop last year
are as follows :—

{Total Cre ¢k even (Bolivian Guano was not included
s oo S;)gl;c; iars. S(;féfzrs. Earz,;; e S), have given conSiderably larger ylelds
bR 7o B e Sy o . €

it R RS 190.4 820.0 308

Examination of these results shows that the yield ¢
far as ears is concerned was almost a failure this year
the total crop was very small, '

This was due to two causes: first the condition 0
which in farm practice would have been heavily &g
year and this year put to some other crop than corn, ane
to the excessive wetness of the season.

The most noticeable things in this experiment aré, =5

1. The double quantity of Dissolved Bone Black &
year has produced about as large a relative gain this ‘

Last year 16 pounds on plot A produced nearly a ;
as 32 pounds on plot H, which means that 16 PounqS]d :
the crop needed or could use last year. But tll'O YIlee
show that the extra 16 pounds remained ﬁ‘mlag ’
the gain of ears on plot A this year was only 18 ]OP
plot H it was 580 per cent. over the no-phosphate P

ack. ¢
om Mr. Bartholomew’s in this: first that in
Bone Black gave a much larger yield
ate and secondly, in consequence largely ?f
ops in 1889, Dissolved Bone Black paid
other phosphate, taking the two years

“in better heart,” to begin with, i. e. if tl%e
produced something like as much this
e difference in profit between Dissolved
ber phosphates would have been very much

*Peated the experiment of 1888 on land adja-
I the experiment just deseribed. In 1888,
of this series were planted to potatoes with
© Manure at the rate of 200 pounds per
' _H were cropped with buckwheat, receiving

h
.
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EXPERIME .
EXPERIMENT OF 1889,

Sound  Soft ssolved Bone Black gave a much heavier yield

Phosphate applied in 1888. Ears. Ears '{:,Ofal 4 "
A, Dissolved Bone Black, 16 pounds______ 11.6 244 g(“)‘ﬂ% Stoyey oney value of any other phosphate. This year it
B, Grand Cayman’s Phosphate,»23 pounds. 3.4 44.9 48'; ch less both of ears and stover than any other
C, No-Phosphate .....__._._ i e O S ]0"3: 123 i
D, Thomas-Slag, 217 55 5 4 ‘ Rsine bie ; :
B S o ’}pom_lds """""""" 5.8 56.2 61y 194 5 explanation 1s that it contains much less phos-
, South Carolina Rock, 344 pounds__.__. 3.6 4871 5y & . i i i
F, Nothing . 148 023 I n either of the others, is quickly available and
N e e e e -- ! 1 { * . -
G, Bolivian Guanoy 2174 pounds __________ 92.0 714 9§§ : itself largely last year. It is most likely that

- y used up. But as has been shown in the discus-
rtholomew’s experiments, there is a considerable
horic acid from each of the other phosphates still
| becoming available as time goes on.

striking thing in the experiment of this year is the

H, Double qﬁantity Dissolved Bone Black _ 29.2 62.6 9]

If we call the average yield of the no-phosphate p]Ot
F, 100 per cent. the yields of the other plots wil] ¢
follows :— 3

Ears. Stover. :
i 1888 1889 1888 1889 e produced on the Bolivian Guano plot over the
Aa:I[])isqo} ig'g gzng;tjg --------------- 10;) 100 100 100 phosphate plots which is particularly noticeable
B,’ Grand Chymass PhOS-I)i'l_a}.(; """"" 261;2 zgg f;g 189 ether this is due to the rapid disintegration and
T AL O e hosphate by a single season’s exposure or to an
E, South Carolina Rock. .. ... ... 191 388 136 216 produced by the large quantity of carbonate of
G Bolivigramaneriil sl J0e il 194 692 155 298 n it, must be left for the present undecided.

s of these experiments and those of Mr. Bartholo-
is that the larger part of the Dissolved Bone
sed up in a single year and that in the second
eation Thomas-Slag, Grand Cayman’s Phosphate
na Rock even (Bolivian Guano was not included
ew’s tests), have given considerably larger yields
one Black. T

iffer from Mr. Bartholomew’s in this: first that in
issolved Bone Black gave a much larger yield
* phosphate and secondly, in consequence largely of
total crops in 1889, Dissolved Bone Black paid
han any other phosphate, taking the two years

H, Double quantity Dissolved Bone Black 550 680 387 989

.Excluding the plots which received no phosphate last ye
yield of sound corn, soft corn, and total crop last year an

are as follows:—

§Total Crop.
Sound Ears. Soft Ears. Ears and stgv r

______________ 1558.4 T64.4 5156.8
.............. 190.4 820.0 3084.8

In 1888
In 1889

Examination of these results shows that the yield of @
far as ears is concerned was almost a failure this year an€
the total crop was very small.

This was due to two causes: first the condition of th
which in farm practice would have been heavily manured
year and this year put to some other crop than corn, and se@
to the excessive wetness of the season. ‘

The most noticeable things in this experiment are, '

1. The double quantity of Dissolved Bone Black appli€!
year has produced about as large a relative gain this year®

Last year 16 pounds on plot A produced nearly as muo
as 32 pounds on plot H, which means that 16 pounds W28 -
the crop needed or could use last year. " But the yiclds this
show that the extra 16 pounds remained available, a0
the gain of ears on plot A this year was only 168 per s
plot H it was 580 per cent. over the no-phosphate plots: :

been “in better heart,” to begin with, i. e. if the
ots had produced something like as much this
last the difference in profit between Dissolved
the other phosphates would have been very much

also repeated the experiment of 1888 on land adja-
Cupied for the experiment just described. In 1888,
D and E of this series were planted to potatoes with
8’ Potato Manure at the rate of 200 pounds per
G and H were cropped with buckwheat, receiving
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B paniMENT STATION:
table are given the yields of corn and of st_over
of 1100 stalks to a plot, 4 to a hill. T}ns re-
ves 2 certain error, for where there 18 less
of corn the production of the individual plants
B To make no allowance for missing stalks,

sion 2 much larger error.

o LTURAL 1
the fertilizer named at the same rate as th R

flllots were plov.ved and fertilized on the Lsae o

(;3 Zzierlexperlment. The_phosphates appl?l; day v

ch plot.is marked “ No. 2 to distin ik 1o o

ponding plot in the expériment already degs‘:rsi}ll l(t] g

ed.

§, No. 2, 16 pounds Dissolved Bone Black
‘" ; )
7 23 pounds Grand Cayman’s Phosphat
Sphate,

01 %, No phOS
phate. _
“ ¥
E, 7 :Zi pounds Thomas-Slag. FxPERIMENT No. 2, 1889.
4 pound . {
F: # ' No ghosplfafgound o CurolEe Rock Gl eS:rff 'I;g&gl Stover 'I(;?l?;)l
g 1 ears. 8. . . .
L TR R e s | egls:;:k _____ s g s g 38 470.1
Th H, * 23 pounds Mona Island Phosphate. l e g 2,5())6— 125?;)83 11?12(; 22‘(1);%)
ese phosphate ; e vhate. S caphte -~~~ " ; o .
were platqtedpM Rl applied in the hill. Plots 1 2 -~ o G654 up b s . 16N 306.5
other plots of A Q-Uth'~ The weather prevented olina Rock . + 30.0 g3.0 1130 = 18638 269.8
cultivzftods (1); ﬂt]he series till May 29th. The plots wg 20 10 SN ) osphate -------" """ 9.3 405 49.8 96.6 146.:
e : : sn5 1251 182
osphate.- - - / . \ : i

.The.following observations are additional to those
given in the account of the first experiment 4

June 22. Plot A No. 2 i
. s ver :
H No. 9is well advanced. ery much ahead of all ¢

average yield of the no-phosphate plots, C and
. the yields of the other plots will compare as

a ;] ul)é 1:r.ldAFl\IT\;). 2 is much the largest, H No. 2 closel F xi;rg. smlcg';r. Totls\(l) (():rop.
y 0. 2 are larger than C and F of the oth osphate_ - - -------~ e
Aug. 2. A No. 2 spindled out and : o B Black . ------ 400 209 2
larger than any other no-ph ears setting. Cigy s Phosphate ----- 227 103 142
No. 2. o-phosphate plot and nearly as Iz —— o, tats 176
Aug. 30. C No. 2 Carolina Rock ------ 201 131 134
it . 2 nearly as good as B, D and E No. 2 oo - 11(1(; 11(; 11(;t

2 is uneven and not as good as C No. 2
The crop was cut and [

: stacked, harvested and weighe

same time with the other experin;ent. wmd T

A full stand of corn of 4 stalks to each hill would i

stalks to each plot. Th
- : e stalks were count ver
with the following results :— gpied on I

‘ears on the duplicate plots, C and F,is nearly
B But the differences in stover are too large, 49
nsequence, a difference of 20 per cent. in the stover
t. in the total crop cannot be aseribed to any thing
) niformity in the soil.
w Less ]

oy The total crop of_ gound corn 18 small, as'was to be

Plots. Number of gtalks ™

e stalks. a full S8 he exhausted land which was purposely chosen as
By w R R AR 847 e suitable for the experiment. The largest yield
0.1 Rk IR, S 132; of 3532 pounds of sound ears to the acre, of
D, : N A -::: e th for cob and 50.1bS. to the bus}lel of new Sheued
g‘, T hish ‘ lels of shelled corn per acre and the next hu‘gest'
G,' e 706 cely 20 bushels.

" ‘“'.- -------------------- 765 lved Bone Black plot was the only one which pro-

.................. 849 nd ears than soft ears.
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3. The Dissolveq Bone Black
€ars and twice as much Stover ag
as much ears g Thomas—Slag or.
nearly twice as much as SoutH ¢

4. Bolivian Guan, and Mong
crease of crop,

J 215
" EXPERIMENT STATION.

Plot yieldeq g, 8
the no-phosphate o
Granq Cayman’s Ph;
aroling Rock,
Islang Phosphate }

of an
ring 41 of an acre. One fifth '

- e lots. The plan was
sl aces between the plo 5. o
R i”pr each phosphate, and four p .
- ; curacy in the results.
e y sted in the usual
k. ltivated and harves : _
- d gorew without acci-
E was. very even and g e
i f plots can Uest be understood by
rement O

: hates
tity of phosp
A shows the quan
whlch also
riate
g but no muria
g Ly ammonia salts :
matter and potash galts soluble Phosphateg have ; d its share of the f potash but no ammonia
¢orn crop mogt remarkably, E 'J received muriate of p
g N ; t
: ntities represen
Mz. C, A, Strr’s EXPERIMENTs_ Qe put in the hill. The qua
One quarter alues.
Report for 1885

the crops were as follows :

Sound  Soft . 'gggsl
ears. ears. Stover. A
34 30- 208 212
Wk 306 466
qual area Jag¢ vear P W A 0l el
tional phosphates were used. The yielq of eard ang o CL 5 29 190 123 ZIO i
g a -
as follows, from Zo-acre plots :— i Ph”}f ; P R ;3 229 485
o ) 246 I
Phosphateg applied in 1883, Ears, Stover, i i g 168 15 239 422
4, Dissolved Bone Blhalcil s e 1L 72 115 R “ F2.... -yl 18 246 518
9, - - T - Bl
B, Grand Cayman’s Phosphate ____ - 83 125 . Dissolved Bone Black, AL—--- 937 13 231  4m1
Sothorgham 0 663 130 U « A2.... 243 18 214 475
i?’ ghﬁaﬁ&ig e e gi ﬁg | Grand Cayman’s, ﬁ;"“ 211 24 . 243 :Zg
oo ol Boke o 0T D u “ sty 208
225 17
g’ ]‘;7"1‘.91}05%1“6 ------------------ o 11 11 g - Thomas-Slag, g;‘ . 196 20 293 ‘;;2
T Mg LT 65 Sl “ “ T 236
o] 204(7) 23
: SR : 4 ina Rock S odne 209 417
The results, in Connection with those of Iast year, fu i So'fam]ma:‘ : A ;Z 212 492
= . 3 vd; » * : p 1 e 222 i
information regarding thfa relative agricultural .valuef of : e fh Ao, Gt ST g e
Phates, because the land is not sufficiently deficient in ass e i g 210 32 214 456
Phosphoric acid to pe suited to this experiment, ) Mona Island, g; L lee 18 218 400
In another Part of Mr. Sill’s farm 4 two-aere piece was 5 R i
for a phosphate experiment, which it was believed would
less inequality i, th
q y

e soil and respond more decidedly 0
phatic fertilizers, It was a |

evel piece and can be best

as a “ran-out pasture.” N,
time, and it |
ally with sheep but now b
of land wag plowed, murj
Were evenly broadeast, ove
pounds respectively per

£ i ‘or the purposes of our
s eVideﬂﬂ?’ Oqfo;lst:}l?alzsflltemlatrld gs not perfect‘l‘ycf
. thi lf({:\hverl and that available phoslp;};)il Oln
.pr;)dg(:f;]c;et}m in the soil, and hence th}e a;; 1hest
k. ided increase of crop. Thus the hig 0
:r;;)l:cfl \:;.s less than 7 per cent. mor;} tzjzl‘a"e
here no phosphate was applied, ::mdlzslse it Tg
9 Dissolved Bone Black plots \1\ ass)hate Pl
€ than the average of the four no-phosy

ad lain in gra

Ore more weeds thap grass. Th
ate of potash and sulphate of ‘_
r it* at the rate of 640 pounds al

s o
acre, and aftep harrowing, wa

* Excepting plots T anq J; which wil] pe spoken of later.
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THE CONN I
HE CO.\l\ECTICUT AGRICI'L, : |
T o ‘ IURALl " EXPERIMENT STATION.
: | \ 3 .
for 1888 the following SHRE s Tmds
State who may wish to test the effect of raw

» land for themselves and will engage to follow
tions for making the test and will report the
tion for general use, the Station will supply

S ) ‘
ecelved potash, hut n0° phos- | Recej
phate nor nitrogei'l. ‘ e i

AgH
Dissolved Bon e Bl | ~—3
n ack : B1
| ; ¢ G‘( : %o, -
=Y 26. Ibs. rand Caymay, o far as it is possible.”
R ey o CSUSIRS. ¢ Harwinton, and Mr. Dean, of Falls Village,
N ¥ - o+ and the results of their experiments follow.
NO phosphate, . D1
hom B
- " Mg. L. Dovre’s EXPERIMENT.

: ment with potatoes was made by Mr. Lawrence
The soil was a sandy loam. The plots

| Gro :
und South Caroling, Rock, | No C1 L winton.
e ST | Phosphate The fertilizer-chemicals and phosphates were
‘ Ty i used in the experiments above describeds The
J Bolivian Gua HI Rose, and the tubers would weigh from one-half to
f 45 Ibs % Mona Tsland Gy pound apiece and were cut to two and three
T e 2k 37 lbs, ] lv!‘
‘ - B2 t il 23, planted May 8, phosphates applied May 14,
| Grand Cayman’s Phosphate, | Dissol . 7 l hoed twice. Applied Paris green three times.
T 37 Ibs. r‘ ved Bone B ht appeared
, R ‘ i 26 Ibs, e as follows :
J D2 J ) 4
Thon]aS-Slag | F1 5 3d Bone Black, 26 pounds_______. 466 pounds potatoes.
j‘ 45 Tha. f No phosphate. ‘man’s Phosphate, 37 pounds. .. 430989 ““ g
- ; D 000 99 w
o i S bl O 512 ¢ &
| ‘ irolina Rock, 56 pounds .. 356 ¢ i
No pl ‘ El ! 06 pounds oo - -
Phosphate. Ground South Carslina R . Piosphate ... __ 226 u
0t e B 56 Ibs. S afw, Isounds.. ..o oo 276 ‘f
‘ Ho | SUG v TN lantity Bone Black, 52 pounds.._ 488  “ 3
| 9 “ i
M ‘ G1 e A
ona Island Guano, ‘ Bolivian Guati nd Phosphate, 37 pounds___.__. 2H0SE T #
| 37 lbs. 1
45 1bs. plots had four rows, 108 hills in each row and
3 €33 feet apart each way.

It is clear too i = .
food (compare tht:a;if](;tasfh 18 not the lacking clemeiy W by the side of plot A received no fertilizer of any
present this land WonldobeI with those of C and F) ,ﬁr“ ded 60 pounds of potatoes, which is at the rate of
nitrogenous matteps, A lib TOSt b.eneﬁted 1'))' appli 10 a plot of the same size of the others. It was
o of nitrogen from R otig otelra- application of cotton 8¢ e s0il at the east end, plot A, was a dark loam
183 great abundance of otaJ?1 s Bouroe, Of nowiEs _mewhat lighter and more sandy toward the west
a crop of clover or of coI\)v sh and phosphoric acid 11): ‘;A'The no-phosphate plots show also that the west
profitable way of enrichin gy mmfed under would ] , d was considerably the poorer in plant food and
be grown there, g it. Possibly alfalfa could B Comparison of the crops cannot properly be at-
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UR
tempted. All th 48
] e phosphati o b0
eﬁ'(’Ct, but the hlphc t}, 'tlc apphcat]ons eVidentl 4 Ears. stover. Total crop.
thi 5 ghest yield was from T} Y haq - 100 100 100
1S experiment appears tq-h lomaS-S] L 8 te plots -~ r 4 0
a source of ph ; _Q have been almost, ag, e Black, 13 pounds... .- -- 165 149 5
phosphoric acid as Dissolyeq Bo ag readi] 1 Phosphate, 18§ pounds. 129 118 122
& e Blagk 994 pounds - .- --o----- 115 135 126
itsy P
00
Mg, a Rock, 18 pounds. .- - 100 98 il
T E M H. Draw’s EXPERL‘IEVT . ! o0, 213 pounds - - .- ---- 100 96 99
Wo experi ot . P A issolved Borue Black,
Lime ROckpi;]iI}]ént.s k- Cal'l'led Out on dlﬁ‘e L S mty qu‘s_o ________________ 167 1556 161
\ 1e river valley, the ] erent fig]g - :
miles away. The for S other on high Jgna . (A0 - .- - ----noneee 133 135 135
R ormer showed no markeq ﬁf‘“d S B kind .- 102 104 104
tltect
olivian Guano and South Carolina Rock have pro-

phosphate and therefore receives

no further i

;it;:}? ;it(;ite;o are here tabulated, 16(:]]?0;;(;10&
i aO pounds of sulphate of ammoniaswof

A cll;e‘, after plowing, and harrowed ip i
o Vi gy s}_' roadcast on the 2y acre plot ass.' a2
e o le;dnle the other half was put in the Lgilr;ed‘
el Oc.mb ay ‘22, cut September 14-17, anq ha. |
On the northe; llb. .
U, }?f of each plot was planted an 8-rowed
St ut half a variety furnished by the Storrs
+ tollowing are the weights obtained 3

y no increase either in ears or stover over the no-

‘Bone Black has produced the highest yield, more
here no phosphate was applied.
Bone Black,

u; larger than w
nd Guano ranks next to Dissolved

lag and Grand Cayman’s Phosphate rank nearly
, not quite half as large an increase over the yield

hate plots as Dissolved Bone Black gave.

o7 OF THE RATE OR DISTANCE OF PLANTING ON
NTITY AND QUALITY OF THE MAIZE CroP.

North Half. South Half.i Tota ;

Good‘SofL
| ears. ears. Stover (;‘r;)&d eSOﬁ S F
2T, . ears. Stover. Ears. Stove
.

FieLp TRIALS OF 1889.
8 of this Report are discussed the results of an

A Dissolx;ed B ‘
B, Grand Cayggjl,flm-s-{ 130 6 164 107 18 127 261 28 ‘
phate. _ | | o
O NGBhoach o e 90/ 14 | [ % ‘ P k ; X
D, ;‘l?o%}]fss-%ll]:;e """"""" 5| 17 %(1)45 g; §§ 115 204 28 this subject carried out in 1888 on the farm of the
g el 100l 9| 197 | a8 19| 197 | 16ai Webb of Hamden
! 4 oL P P [ 15 45 19 137 | 182 i
F, No- e I Ao . . :
G lgg}g;;spgate == exdiaooft 169 28 %83 fg :;)é 87 | 108 ment has been in part repeated in 1889 1n the same
ua v 4
F’go'phosl’ha’ﬁ;-o.: jjjjj S‘; el WL RS TY - by mes H. Webb of New Haven very generously put
s \fii?ﬁ?allggrg Black___ 131/ 19 %gg 133 122 %5 | I our disposal, as his father had done the year before,
¥; : 1d Guano ____| 95/ 13 e 140 264 3847 3 d
133 | 82 20 | 130 210 268 ary help, teams and tools. We are also indebte
aan, Mr. Gage, for his codperation and care in culti-

4 8q. rods adjoining with.

out fertilizer
rvesting the crop.

of planting, cultivation, cutting and harvesting
as the year before, where the contrary is not stated,
€en described on pages 11-15.

used were those known last year as G, H, T, 35 ks
The seed was White Edge Dent. The fertilizer
in the same way as in 1888, used in the same

the distance of planting was the same also.

62009 MO kil (162) (202)

The yield i ! [

norbhe,.i halfmfalmost every case is considerably larger Of
The yield ot? each plot than on the south half g

A ears and i ! balf. ;

th;ie no-phosphate plots g,tol;":m;slgan-ly unttorin on R of

we call : ;

the compa?at;‘},le average yield of these three plots 100 peEs

e yields of the other plots will be as follows 8
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UR4p,
The field was
evenly and when high wag thir
stand desired on the several, -plots,
was kept very clean of w '
cut and stacked S
October 371,

planted on May 17,

OF THE
S AND STOVER

RNELS, Coss
e KB

a few incheg

- WATER-FREE CROPS.

The ¢y, ’
med ¢ Se
It greyw
eeds and thoroy
eptember 25,

Clpg
Wit,h()u ‘. : s either
ghly CU]tivate,' creased rapidly where the see.dmt%v‘z: b i
It was huskeq and ot £ Thicker seeding yielded more s

t.—In
was on plot E, four stalks to a foo
This experiment may be considered ap o) k-

: o dllplica
experiment of the Prévious year on plots B C,

. 3 Ly
grown not on the same bhut on an adjacent roy of plogg '3
tate comparison therefore the Plots in this |

St experimans
designated by these same letters, A, B, C, ete,

i ielded most stover, see
k. plantmag(ieplzt{s Fy’e:z:etlci1 separate marketabl-e
t?mp’i’; W;Z::e were very few soft or moldyAealJ;
b ing was thickest. The ears on plots i) ;
Iflantmgf ood size, those on D were smaller ud
Ifal}i'?:il;) t,lglgose on 1,4] and F were very small an
whi

!1—“ hog corn.”
RESULTS

OF THE EXPERIMENT.
A QUANTITY oF (Rops,

Errecr op Distance op Pranrry

G ON THE Grogg Yo
ALSO ON THE A

Kernels. Cobs. stz‘;ﬂ(‘)-
50.5 11.8 et
Ik in four feet ... 79.0
MOUNT oF WATER-FRER Crop, ?‘a two ¢ ... 1022 :2": 129.8
! 145.3 2 =1
- < 008 ... 1.1
Table I which follows shows that while the gross yiel 's:alks f? e 105.4 21.1 ;367
Stantly increased with the thickness of Planting, the dry . 71.4 llgalr 198.4
o, . . . o ol ) 5
OT nutritive substance of the crop increased with the thick I 48.4
planting up to a certain point (two stalks to g foot), an
decreased again witl 3

: o Kerners, CoBs aND STovER IN THE WATER
- FREE Crors.

in table, Table III, is of per cents, and -Sh(;lwsmt:]liz
%)f ken;els was largest on the plo.t wheujittz; 5
Wwo feet, i. e. with very thin plantmg;)’arlier ik
ly decreased when the stand was t :(c)tal ailes
urally the proportion of stover t?‘ i
the stand was closest. The same fact ap

contained actually less nutritive matte
$ one stalk to a foot,
ts, see page 18,

where the stand wa

The experiment @
gave the same regy]

TABLE L—Weignr OF THE Figr

D-CURED CRrops; GROSS
AND Dgry MATTER.—POU

NDS PER 1-20TH ACRE.

s Tl o { San oe 21).
Dry Mafl b of the previous year (see page 21) 3
Gross yield.  Field-curéd$ ! eE Cror.
2 104.3 A E WATER-FRE
P{ot éy One stalk in four feet ______ 168. 2016 PERcENTAGE PARTS OF THl Cobs Stover.
3 £ ke Lmas & ey 320. Kernels. i
& C’ el towa foot 457.5 30188 talk in four feet 48.4 11.3 L;lE))?;
P R B ) e . B ¥
* D Twostalks « « "7 491.0 3"’; 3 B: & fwo. & 50,7 10'i 49.3
IR PR e [ T 522.0 22(’)7'3 ot 413 12.6 e
3 = 260. 33.1 !
o oo IR e T 532.0 - R 9.6
) HIg 0 Btﬁ;‘lks e 24.0 6.4 6

Fo 5.1 76.3
:V“l Bt i g 18‘6
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LTURAL
11108 OF THE DRY MATTER IN THE FIELD-

\ curED CROPS.

s the percentage composition of the dry matter

* ¢ and brings out the following facts:

Sent. of ash is practically the same in the crop

F. In 1888 it is nearly alike in all but A,

these two exceptions are accidental, due, per-

errors in the work. See page 27.

The highest per cent. of albuminoids was found
was thinnest, showing that there the food
st “concentrated,” concentration being meas-
tive ratio, i. e. the ratio between digestible
ible non-nitrogenous matter: fat, fibre and
. The per cent. of albuminoids quite regu-
ecreased as the stand of maize was closer. In
the result was the same. Between the thinnest
ng there was a difference of about 3 per cent. in
‘Where the maize stood one stalk in four feet

B. CHEMICAL CoMPoSITION OF T

) ‘ HE
RCENTAGE Composrrroy OF THE | mops‘
d Al

The follow; et g
of the ﬁeld?\vn-)g tables, Tables TV ang Vo URRypy
crops bein Ny crop and its parts, Tbe, Show the ol
compositi(f1 g::]tf{) dlﬂe;(-}enf, a better Compax-i:itm}.conte

€ made by . SON of ¢hatad

dry matter a« ; By reducing the eip .
fofythis li‘das:.s done farther on, Thege tzl;jlys% to the :
uction g : . S es fonat

record, nd are here introduceq rhigh

The er
Mo p:ll‘;?ston the plots A, B, Cand D ha

o age of water W] o
i hil A
erably higher PePCentagC’ e those on | and P hadl
TaBrLe IV, _p 4 :
-—LERCENTAGE Cop -
MPOSITION oF -
HE Kigpp.

Croprs,

Water. Albumin
er. Ash, (N.x6,2g)ifis Fiber Nitgogen :
2T, Xtra

A ODe stalk mn fO"l feet 317.9 2 4 L1 40.8
- ol. 2.2 5. 1
’ 8

B two « b
By e n toot, 33"1 LI00BO gie
B, Twomtelcan a1 oaa ol 8 428
E, Four ilks“ o-- 33 a3 ;: :fg 5.4 p, pound for pound, contained over one and
F, Bight « « « ™ 54]3'01 92-1 3.2 149 3451': h albuminoids as where the stalks stood eight
: 21 29 139 g s
cent. of fiber, both in 1888 and 1889, quite

as the stand grew closer, being largest on

TABLE L‘PEE\()ENIA(}E
. OMPOS TION F THE SEPA
(/ ITION (0]

Parts
S OF THE Fig
IELD-cURED CRrops,
tract.—The per cent. was largest where -the
l o

KERNELS.
A, O :
Bv ‘I‘le Sta‘l‘k in four feep _ 39.99 1.08 g :
L] two ¢« 0.3 = 15 100 59.99 ; 7 A 4
B d) s ol 313-153 L4 176 152 52.08 0 alk to a foot, but not very different in the two
?, gwo stalks « « 28.91 ?: 5.78 157  57.0308 e stand was thinner. The previous year two
i Feooiit oML ORI ot i 5.81 139 59.40 produced the largest per cent., with rapid
» Bight «  « « 39.28 SRl - 1.39 54730 stand was thinner
et L .69 1 i
Cos . 5.28 1.35 :
Kbl sta]i- : 35 50.45% Baxtract.—The per cent. was highest where the
- 1n P e . . .
B t:vl: f‘iet- 46.56 a8 128 e o talk in two feet in the row and decreased with
0 « 1 - 3748 .68 11 ’ \ ‘the stand. The same was true in 1888.
to a foot A 12 21.88 3858 ;
D, Two stalkg « « ~ ;4;-:)1 93 108 2039 3341
B Four! wl it 7T 48-%’ 9l 133 1857 3398 ENTAGE ComposiTioNn oF ToHE Dry MarTer
F, Eight WOkt 7 44'98 113: s 1.52 17.06  31.85 IN TaE Fierp-curep CRrops.
o STOVER, ¥ 1.61 18.83 33.17 s Alﬁ'unriggids, o .\*itéogen-lt‘rcc CFyntde
ne stalk i ' Ash. (N x6.25.) er. xtract. at.

B,, : . in {our feet . 4054 3.91 3.91 i 54 e H TS . Y 18.8 65.7 3.2

“ 3. a
N w? i ;g.ul ?g.(ow ..... 3.3 7.9 18.4 66.9 3.5

0 aioot.._. 31.5: Srs 20.73 30.92 9 o . s 27

D, Two stalks « « 37‘-:”3 422 356 9366  36.10 o ;: i },S,M piis i's
E, Four « « « Hi —...2 3.23 3.01 99.08 33.42 --. 3. 5.1 24.1 3.9 3.8
F Eight « « « - B0l 256 550 jglee 0903 WU 3.7 5.6 26 4 61.8 2.5

o BB6B aus  4gy  aene ais (AN P R T S

xldedd 5.92 24.
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Torar QUANTI E W
; TIES OF ATER, AsH A
* ’ LBUA\IIVOI

VESTED FROM EACH Pror r or THE INDIVIDUAL Ma1ze PLANT.

s
S, Ey ELOPMEN

eld of the three most valuable food ingredients,
shows, was from plot C, where the rate of
stalk to a foot. There were on this plot 544
w, while the yield on plots A and B was con-
he number of plants was likewise much smaller.
2 the comparative productiveness of the individ-
the total production of each plot must be divided
he number of plants on the plot. For conven-
nts have been multiplied by 1,000, and in the
bles are stated the yield of 1,000 maize plants
istances planted, omitting fractions of a pound.
bles it appears that a single maize plant produced
stand was thinnest, one stalk in four feet, plot Y. Yo
most room to grow in, though the difference is
this and B where the stand was twice as close.
of the single plant is still further reduced when
talks is again doubled, plot C, but as has been
duced the maximum total yield, i. e. the decrease
iveness due to crowding the plants is much more
d by the greater number of plants raised. But
of plants is again doubled, the decrease of
the individual plants due to crowding is not
the increase in the number of plants, and so
is lessened. For the four rates of planting repre-
0, D, E, and F, doubling the rate of planting in
alves the crop production of a single plant.
ds true for each single food ingredient of the crop.
ssion on pages 30-34.

"The following table, Table VII, calculateq
viously given, shows the actual yield of each f
the real value of each crop. it

It appears that plot C, where the rate of planti
to a foot in the row,—the rows were four feet 1
the most albuminoids, nitrogen-free extract and ?part, 7
most cattle food. Hence in this season, and Oat, tPe
rate of planting was more profitable than any ofn s 1
the best possible rate would have been either thj t‘he 0
perhaps one stalk in ten inches. Sl

Plot D yielded 10 pounds more of dry matter th
pounds more of fiber and correspondingly less of th .
ble food ingredients. 8

Under the conditions of this experiment, to get as mu
.feed as was raised on an acre of maize planted oone stal‘
in the row,—rows four feet apart,—would have required
a third acres if planted at the rate of eight stalks ?o a 1
row, and the handling of a ton and a half more of
crop when field-cured, to say nothing of the extra
dled at cutting time. ‘
; In 1888 “a stand of one plant to a foot produced more ¢
mg‘redient except fiber than a stand of four to a foot, 501
which would have given the maximum yield was eith,er
foot or between one and two to a foot.” Page 30. 1

fl'Orn ]
d i"gl‘e

g was o

Tasre VII.—Torarn Propucrion or macu Foop ING
or THE CROP ON EACH PrLOT. )

Pousps PER 1-20TH ACRE.
OMPARATIVE DEVELOPMENT OF THE MAIZE PLANT.

} 1.
Field- Dry | u- 1
cured. | Matter,| Water. | Ash. (n\gin‘((lii(.l)ff_'.) Fiber. t from 1000 Seed Kernels for each of the Distances
E R : S . named.
N R A s 010 15.0008 < Hleld cured o ele, " Gobs. _ Stover.
: “ . ! 40| 6.92 | 16.20 | 37 - & ; ¢ ; 3
%T“ talk % auf°°t--‘ 457.5 | 307.2 | 15029 | 10.40 19.67 598318 fteat. . 1236 767 371 87 309
R TR LR B0 (LB s 102 | 1837 76.22 N 176 4l 316 15 290
¥ bt “ .| 522.0| 297.2 | 224.84 10.81 16.76 17.95 ot .. ___ 841 565 2617 59 239
) -2 532.0 260.3 27175 11,33 1538 1550 [ - 451 292 97 19 176
........ 239 137 32 9 96

........ 122 60 11 3 46
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TaBLe IX,— EXPERIMENT STATION.
~—CoMpPArATIVE DE"ELOPMEVT o
= ? THR :
HE My i 60.9 pounds.
i L Fa I
AR B

Po %
unds of Ash, Albummoids, ete., in 1000 pl
7 ’ (172f8 ‘f'o
’ y

Distances named,

A, One stalk in four feet ‘,"‘Y;Velght. Ash. mi‘J&“d. Fibe. Nitrg 4
ke Eivor e o o L 72: # 67 “Jir' Ey on these two plots in 1889 represents a production

--- 9
g’ A0 78 Toot) 564 1-5 59.° 148 dry matter per acre, or 2507 pounds of water-
iy g;w’ b, b 292 10 ?5 110 usual, however, to measure crops rather by the
iy up: % (L ¢ 7
B Might ) o Uy 137 5 A :g corn per acre. New corn dry enough to shell,

g 59 3 4 i per cent. of water and weighs about 50 pounds

( .
, 80 that this corn crop on plots C and D aver-

Pouxps or N
i ITROGEN A
, PHOSPHORIC Acp  anp Pory, shels to the acre.
responding yield was 3124 pounds of dry sound

TAINED IN THE CRropg
PER AURE,
about 78 bushels of marketable shelled corn.
quantities of the ingredients named contained fz
of white-edged Dent, ears and stover, of 1888

erops on the several plots in 1ggg, With the 1
s se data ed to a yield of 15 bushels per acre.

given for co
Wikl i rt:r;l)la:)ns?ln the quantities of the Ingredientg
iyt ved from the corresponding p] me
8. g€ Plots of deg 1888. 1889. Average.
i 91.2 2.5 81.8
h ric Acid, 37.8 34.1 35.9
| 48.2 BT.% 52.9

TasLE X, —
.—PovuNps op Nirrogry Puosrn )
PUT ON IN Frrrr ] g
A TILIZERS AND REmovep IN Cro
N PER ACRE IN 1888 AND 1889 8

re average figures designed to show the quantities
ts named taken from the land by the ears and
yielding 75 bushels of sound shelled corn per

o dpy S
e e o .
wn the crop : 3 /2

é, O‘?e sf;alk in tf:::)r ﬁ‘e‘et,_ 57.3 292 2.2 14,0 v 18 the actual yields of plots C and D were 141
o « g s ;3;-3 51.8 36.9 ar1 48,6 ed corn per acre, and' the stover and shelled corn
D, Two stalks « « __ 95'7 5(5:-;) 385 299 48.5 om an acre of land in these two crops the quanti-
E, Fowrl Nl s s 40.2 275 51T phosphoric acid and potash given below. There
FoBight s 0w e s 34.1 222 41-‘: he quantities of the same ingredients which were
: 2.2 1m1 4 ilizer during the two years.

Phosphoric acid. Potash.

The rat S8
two stalksestgf plfanmng on plots C and D—one stalk to & £6
the averace ? O?t“al‘e nearest .to general farm practil fertilizor q S QkED:
4 . : . f)
8€ quantities of nitrogen, phosphoric acid and e s o e e
—65.5 +146.3 +57.0

removed i
In 1889 by the Crops on these plots, calculated

acre would be—
bat the soil has been drawn upon for 65 pbunds of

* It shoul A
e sameool;]:sb;g;};f ;zrznnx:d. that the plots bearing dent maize in 1888 }
1t in 1889 put ; ce P ; : &
were adjacent to them. Se@ fifths as much as is required for a full crop of corn:
Would take from it and by as much potash as a

B,
julres,
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EXPERIMENT STATION.

oN oF THE CrROPs OF 1888 AND ]88.9. :
¢ in its main features is a conﬁrr?lat,l'on1 o: tb:
ment already described, and there is ll.tt e to

' cussion and general statements made in connec-

This is the result of using a fertilizer Containing 4.5
of nitrogen, 10.7 of phosphoric acid and 7.8 per cent,
at the rate of 1000 pounds per, -dacre, withous stabla
1889 the yield of corn on the rest of the far
Gage to be larger and better than in 1888;
was smaller. This is to be explained by a
nitrogen in the soil of thie plots,

m wag

but oy thegg
relatiye deﬁ‘

eriment. ; -
sns of the crops of 1888 and 1889 are instruc

rops were raised in the same field, the land Wa(s1
tlp the same way and the crops were treate
‘ oofy1888 followed sod, that of 1889 follo:)veda:
I"'1888. The rainfall for the whole year 18; w
erage, but not greater than that of 1888. . ﬁur:ni
2ason h’owever, from May first to Novembel' rs,l !
:ai’n fell in 1889 than in 1888. But agﬁ(x)méos:i
9 during May, August, September and Oc e
But in July, 1889, there was an almost unp o
and from June on, the humldlty'of ’cheJ air Wnd
eater in 1889 than in the year before, um]a::) :
¢ exceptionally dry months. 1889 W?‘S ra -ible-
n 1888. The fall of 1888 was very unfavor v
but in 1889, in this vicinity at least, there‘ w:s ei[l
ptember and October and warmer Wfaathel t a]ril
r, and the crop cured much better in the stack.

EvAPORATION oF WaTkg DURING F TELD-CURIyg

At the time of cutting, three samples were drq
One weighing 75 pounds was taken to the
analyzed, another weighing 754 pounds was plac
room and allowed to cure ti]] harvest time
pounds was left in the stack,

By an oversight this last sample was not Separately y,
when the Crop was harvested so the data for determiy
changes in the corn during field-curing are missing. ‘ E

The per cent. of water contained in the crop on plot Qy
termined at the time of cutting was 59,35 per cent., at hg
time it was 32.9 ber cent. The total weight of crop at thy
of cutting was 15,114 pounds per acre, and at /Larvest
pounds per acre. If now We assume that there was no I
dry substance by fermentation or otherwise during the e

the difference, 5,958 pounds, is the water which evaporated
ing ﬁeld-curing, nearly 3 tons per acre.

That the crop did not suffer any great loss from fermeni
during field-curing may be inferred from the -following:

Wn on o
]abO]'at ..
ed in a co
s & third Weighi;

Water in the crops. ;
tence the weather during October may make 11:1 th;
Sting—as well as in the keeping of .the g?t erteer
2 seen in table XI. which shows the 'Welght 0 Wz‘l

: h distance of planting contained in the two (;10128-
9, after field-curing, and reckoned to an equal pr

[ matter in the two years.

ATER IN THE F1ELD-cURED MA1ze Crops OF 1888

L ? Octobe .
S\%%%!llllcl)lxetr When()?lteoll()l?(l:l{lred. When hott AND 1889—PouNDS PER ACRE. f 1889,
. \ ¥ Crop o 5
Ash._ e e 3.4 3.4 nting, Y Urop 023888 2175
-?.lbbummmds ______________ 6.6 6.4 . ... 2370 3552
R BN ) e (0 19.0 19.4 S L S
3 . o ?
Nitrogen-free Fxtract S 61.7 9 oot . Usis 22‘3)5
L T 3.2 3.1 s AR i 5620
— _ 100.: B L A R IR 1964 08
100.0 100.0 » i 8270 3 0

Any considerable Jogs by fermentation would have d.e
the percentage of nitrogen-free extract, and correspondings
creased the percentages of the other ingredients,
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: LTURAL
oun
P S more of water to be handled i, 188
8 thy
n

with . ! 4 ; ! x
the average rate of planting, one tay of the crop in 1889 is not in the same ratio on

we call the yield in 1888 in eaeh case 100 per
sields in 1889 expressed in per cent. will be as

With th ; ’
sl oo Z?\;esrsage rate of planting, plots ¢ ,
per cent }1) 8 had ,49'12 Per cent, of wat nd D, L R R R 50.8 per cent.
e eSS, 34'1 Per cent, el" t‘hat 0" 0 two SR e o ] e AT S 666 “
Lroportion of shelleq copy RO i
79.9"

The crop of 1889

produced a laro : y 1

that o €r proport
all th(;f 1:1}:)(: ple(‘),lOus year by abou?? per lCentm(;l thke
8- On the three plots whi - Ol the gy
. ch .
31}19 1ave?age y‘el(_l of kernels in 1838 wagafzthe thinneg
ole yield, and in 1889, was 48.8 per cent, (‘ge Pir;en
. e a Ie

ppears that, compared with the crop of 1888,
\ and B, which were most thinly planted, suffered
om the changed conditions of soil, light, heat and
t to these the plot where the stand was thickest.
vith 1888 there was in 1889, 20 per cent. less of
“ash,” 24 per cent. less fiber, 27 per cent. less
free extract and 37 per cent. less albuminoids.
it grasses differ very greatly from year to year in
of albuminoids, even when cut at the same period
as nearly as can be, has been shown by observa-
York Station ; and that grasses cut here in 1889
poorer in albuminoids than the same species cut
nd at the same stage of growth in 1888 will ap-
n in this Report. The maize plant, which is also a
1L RET e AN Maximum.  Minimum,  Ayen n a like variation in these two years. /
b de e lg';)g PG '- nt that in calculating rations by the aid of tables of
: b somposition of feeds great allowance has to be made

5.60
¢ Fiber.—On the
e two plo : 2 g .
plots which were most thinly p of water content and also for variations in the
If, particularly in the percentage of albuminoids

ther, ;
1888e ;Vnail?e solz%h“y smaller percentage of fiber in 1889 ¢
bl > ¢

d. Mtrogen:/]}e-; pll%ts the reverse was the case. most costly element in feeds.
verse of th e .x”a““variatiOns were observed |
plois oset noted in the cage of fiber. The crops of h
free ext:::ct?:n]]gggp]inted sl larger percentage of nil

t i . 4

was the case, A 1 10 1888, with the other plots the

e. Fat.—-Diﬁ'eren i
ces ‘
not marked, i the percentages for the two J@

Percenmge composition of the dry matter
and 1889.
a. — i i
oy ;4.;le Excludmg a single result in
n In 1889] which i
was so differ ¥
15 whi ent fro
o bzlzggest the possibility of error, the ash pellrﬁeai1 “.';
' ween 3.12 and 3.29, in 1889 betwee 3 1578
a rather close agreement, A
b. Albuminoid ! |
s.—In 1888 th '
S : i € percentage was CO
er(}}r higher Fhan In 1889. The maximum c‘minimu Veryd a
bercentages in the two years were ag follov’vs- "

0./‘ the Crops A

each yegr [fro

'ENCE OoF THE S1ZE AND METHOD OF CUTTING SEED
OES ON THE CROP.AND ON THE V ARIETY.

Xperiments was begun in 1889 on this subject which
d would be carried on for a term of years. The early
the potato blight ruined some of the experiments
Ously damaged all of them, It is thought best,

Total Product' X
Lon of each ;
' each Food Ingredient. efer reporting any of the results till further data

Th
it wef;lcl“:f? on all the Plots and the yield of each food i08E
» VeI very considerably smaller in 1889 than in 188



The drills were four fe

inches apart in the drills,
made :
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IV.—Eastery AND WESTERN Swerr Si

Small samples of seed were, sent to the
1889 by Mr. E. B. Clark of ‘Milford, for ¢

E
Station j

Omparisg
labeled as follows :

A, Everéreen, P Morgan, Mich,
i S S O E. B. Clark, Conn,
Bl PR F. T. Emerson, Nebrasks,
D," Early Crosby, C. 8. Clark, Ohio.
‘

B, R oY Clark, Conn.
The weight of 100 kernels of the seed in grams w

A, 207 B, 26.1 C, 25.3

D, 19.5
The corn was planted on Ma

Y 17 in good soil,
et apart and the kernels W
July 18th the follow

Plot A, uneven stand, tips of tassels Jjus

TURAT,

rell fept!

ing notes
t showin,
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D OOR&
n the 8

GRASSES AND FORAGE.
n,

. , i
g 18 OF THE SALT MARsHES oF CONNECTICUT.
LAN

A By A. L. WiNToN, Jr., Ph.B.
b

‘ Department of Agriculture publishe:d a report
E.. of Ehe United States,* from which it appesjrs
hgsonnect,icut, 34.79 ‘squarel ngélgsa 0():;332(2)}2(‘3‘48‘::[15;
- 1';167 S?t:glre mYl’lVe(j l(l);ve, been unable to ascer-
aterftt;ll];:s :)rea l{e in each of the several towsships
‘nsbo rder on the sound and the larger 1'iver.s of the;‘
hhth(:a kindness of Mr. A. B. Hill, city anmrzir ;)n
are however able to give the areas of ma

the town of New Haven, as follows :—

as ag fo

E, 27

ere ahg

Acres.
showing; C, same as B. D, ¢ rand Avenue Bridge. 383
uneven stand, tasselled fully ; E, tassels fully out, ve;‘y ot Hj“"t’g”é:’v'f::fgf :g gllt‘ maftsh extends_ ... 3679
D and E have many suckers which are cut off ,u;;\o;ue Bant, ol R DL e BB e :zt

Sept. 24, Topped the corn on all the plots. A has 150 & ] xﬁars{: below Congress A"e““e-"'"""""""__ 286
168 ears; B has |59 stalks, 158 ears; ( has 44 stalks, 54 eay flongress Avenue to Whalley Avenve ............ —
has 118 stalks, 147 ears; E has 203 stalks, 177 cars. B el A R TR FER R RE T pane
cidedly larger and better ears than A, No apparent differer

ripeness between A and B.
B. “The quantity of seed pla
plots, but it germinateq abou

October 31,

€orn on one ear wag as follows :

nted was not the same in

Harvested the corn,

4, 3.5 oz.

C looks decidedly inferior to

t equally well on all the plots.
The average weight ol

include area of the rivers.

at of the 23,300 acres of marsh, both salt and
or nearly one-fourth lie about NSew Have;.es A

} in this State ran

alue of the salt marshes in ' ‘

0 per acre upwards according to the character of
situation. ‘ ;
. Marsaes.—With the exception f)f a few ‘acuii
arsh the only crop gathered from this large area

the se

v ’ : ce to place
Nitrogen-free “salt hay 7 which varies &! eatly [-rom pla P-’ha,lf
Ash, Albuminoids.  Fiper, Extract. koo I‘Odll(.'«ing it:, yle]ds from one
A, Evergreen, Micl. = AR dG 12.00 3.24 73.48 of the herbage p p in market not more than
B, B Conn. .. . 1,95 10.99 3.50 13.61 I wcre aind brings in as upland hay.
C, i Nebr, ... 9,93 12.19 3.12 72.83 0 three-fourths as m“Ch. o ,ton ap by their
D, Early Crosby, Ohio_____ 1.88 13.88 2.54 71.86 BRI tlicr manured nor tilled in any way
B, u Conn.____ 2.07 14.60 2.67 70.74 R

nly work spent on them besides hal'vestingdthe

i ; es
and maintaining the ditches and necessary brlf gm
S and creeks. The sediment which settles fr

i S
Pecial Report No. 7, The Tide Marshes of the.UnSltic‘ireState X
ith contributions by the U. S. Coast and Geodetic Survey.



-

W
‘,
0 AL L s s ol "v EXPERIMENT STATION.
EATION ON THE
ng the rivers where the
differs materially from t
ore the tide-water rises daily bu
h fresh water.
srately consider the most important grasses, sedges,
her plants of the salt marshes proper, and those

from the salt water on what may be called
ver valleys as far as

f transition from
fresh water

“

235

M arsnzs,—Directly adjoining the
water is distinetly salt,
hat further up the rivers
t is only brackish,

z};erxzj‘e;thit overﬁ'ows them during high tides, oy
Ml af:(‘; hes, (llilllrmg freshets, supplies the on]y,fer
v isal ind of natiral sewage irrigation,
ce o ditching is well understood. On well di The i§
the yleld.of hay is larger, and, owing to the ﬁn( oned me
f;he crop is more easily harvested than on those miess 3 th
u.nproperly .constljucted, neglected or wantin W]lgere ditchg
Elr:lgr.td}evmci of vegetation, result from lack %).f ca?cl;«‘e‘ "I
itches clear. The s " remaini .o A
high tides and especiallyail:) :?it:;r ;Z;i;‘“‘;ﬁon o
evaporation acts injuriously even on salt ,mars(i: ?101lcelltrati
anC;’;;’l(;IrNGf AND CURIN'G tHE Hay.—The mea}:iz:tss.ar 0
. ]glack_éra:g?’l ‘t‘}:[?h mldsdle of”June to December, '9'
8s,’ ree-Square” and mos ;
I;Li:::ac‘:xcepftmg, perhaps, “Red Salt Grazs,?’fyit;;fl :tll;i
oy aftec;gv :rdI;agrt ltlllu; ;a;ter Fart of June or the first part
. ; matter ;
1:11 m{:Ch later in the sea.sotr(:.] Of\{flf:nfe:;):alr?;‘sshzlsu a3
o s . :
hl(]):).::;’ ;e(;tb:i; ](z,f;b: ;g;azs 1s_t§ut; with mowing machin:s.,
: od with ¢ clods,” which are stout
;):O:(S)a;";ist’z llzl 9 ‘;;:Jghe:;guarfla{ attached to their hoofs by me
these clods and walk with li(;,ﬁ:s dsig)cnul:)ec:gi o 1l
alk on rathe
Zl:;rsll))l.lt Sr}?nfara:y it is practicable to cur)e’ the hay wailttl: :
tidé . must’le;)e th e meadows are so low as to be inundated at
it hae a.uled to the upland for curing. Many hu
g ean).r alle annua}ly stacked on the marshes. Thel
e Stswke y practiced on the meadows about New
A :hc u&u?ally contains about a ton of hay and i8:
g Uszsmaxsh on a bunch of stakes driven into the g
ing varies greatl :chf{d}-: HAY'—_Th.e value of the hay fof
e theyti ording to 'the kinds of plants which €OF
tioned stock that hme whefl it is cut. We have seen well€
ik t’; ave received none other than good salt 1
tirel,y b ? o(;}'ler hand some hay cut on the marshes £
litter and on eeding. The coarser kinds are only usey
g s;:;neffarm‘s‘ salt hay is used exclusively 9
mulch which is paZti(l:'Z;n rl TR Opk {Ea T makien B %;'
quite free from an dal y Yalued by strawberry grower's
e e y seeds wh}ch can prove troublesome. =
gely used for packing crockery, etec.

» In ghe
Lllizar i

, remote
marshes. Following up our ri
, we generally find all stages o
es to brackish marshes and thence to
on the salt marshes proper.-——Black Grass,
ardi), Salt Grass, « Red Salt Grass, ¢ Fox Salt” ete.,
ea), and Creek Sedge, (Spartina stricta, var.
up most of the vegetation of the marshes, and of
ass is the most abundant. They do not grow mixed
oroughly as upland grasses and clovers but the
ly have a patched appearance. Sometimes these
, only a few square feet of surface and sometimes

nite large tracts, but each patch is made up chiefly
ecies. Those of Black Grass

three above named sp
£ Salt Grass and Low Creek

de of brown, those o
and all are bordered on the creeks and ditches by
d with salt water

dge. On marshes often overflowe
is generally wanting. Besides the plants already
re or less Goose Grass (Triglochin maritimum),
vy (Statice limonium, Var. Carolinianum), and
sh (Seirpus maritimus), are scattered through the
in places Spike Grass (Distichlis maritima), and
Pplants occur.

$ growing on the brackis
r variety of vegetation.

7 marshes.—On these marshes
Besides a few species pe-
localities, some of the plants deseribed under A,and
fresh water grasses and sedges occur. Only the
species are here noted. We find on the marshes
18 little if any below that of high water mark, the
ee-Square ” (Scirpus pungens), Larger Three-Square
2yi), and “ Snip Snap” (Hleocharis rostellata), the
in (Agrostis alba), Red Fescue (Festuca rubra),
rass (Elymus Virginicus), and more or less Black

.
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G'rass with Wild Oats (Zizania o
tz-na Cynosuroides), on
ditches, Ip places there

marshes. It attains about the same height as
to two feet), but is readily distinguished from
later development, its leafy stems and by its
hich are one to five in number, each about one inch
> one-sided. The stalks are tough and wiry and
rrow rolled-up leaves alternately arranged.
is inferior to that of Black Grass, but is still a
e used in connection with upland hay. It is useful
. is the kind of “salt hay ” sought after by straw-
A brf'ef popular description of sy X Pages g4, this purpose. It generally brings in the market
help in recognizing them, i , price of upland hay. In the table are five analyses
Black Grass (Juncus Gerards en at different stages of growth.. R
Grass” is a misnomer since ] i Spartina stricta, var. glabra).—This species, which
of the rushes ; & group of pl 1€ plant is not g grass at g]] py a true grass, when it grows on the banks of the
than to the grasses. Indeeg igtsﬁmore Testly ral ! es becomes coarse and rank, reaching a height of
resemble diminutiye lilies L t by the first of August, when it blooms. But
While most of the mars.h lants h : way from creeks and ditches it is low and stunted
nhames, the terms “grass,” “pge:]] ; ”3ve received vey  a height of two feet even when in bloom. The
been useq rather ]OOSer’ BI kge’ and “rush ” haye Sedge are broad and smooth and the edges are
to two feet, high, the fe"‘;ile sta? G‘ra.ss commonly growst‘r th. The five to twelve heads or spikes are
ing at the summ; alks rising from the roots and gether along the flowering stalk making what ap-
. mmit the flowers (which af : 3 - =
little rounq pods) on the end atterwards develop ing ingle slender head about one foot long. Kach
blooms early in June anq 4 S.of short stems (peduncles.) ided like the salt grass. The stunted form when
JUIY- If it is cut at that t-gets 1ts growth by about the fin said to be relished by cattle and the same is true
Ime the yield on g good marsh wi owth if cut before it becomes coarse and woody,
L to stand too long is only suitable for litter. Five
en in the table.
(Distichlis maritima, or Brizopyrum spicatum of
) grows on the marshes but in less abundance than
dy described. Its long root-stalk and deep seated
: the sandy shores where it is usually found. Like
rom actual wejoh; : 1a8 a wiry stalk with abundant leaves and grows to
In the table are g?é:f)t’n:eltjfes about 800,000 to make an £ one to two feet, but it differs in having a single
brook, one from Guilforq t s v ﬁ."e on samples frome 18 not one-sided. An analysis is given below.
Quinnipiac River, both the,lat“tyo f]'rom.M]“ River and fouly .:" sh (Scirpus maritimus), is a sedge about one foot
every case the earlier eyt grasseig :})lcamfles il New Ha‘_]en' e Oft‘.%n found on the marshes and bears a close
most valuable fooq ingredient ¢ richer in albuminoids 8 which, soon after bloom, has the size of a hickory
Salt Grass (Sparting ; ; ; ds by the last of June are juicy and palatable.
Red Salt-Grass, F drreceq), variously known in this Sta® tore there is danger of the seed dropping it makes
i : MO Salt Grass ete., is a tr 2 d the & .g. : s Pping
Important, agl‘lCult,urally of t,l ’ lue} grass and VI8 - One analysis is given in the table.
; 1e four species of Spartinds 8 or Greasy-Bog (ZWriglochin maritimum). 'This
~® Tound succulent leaves and its flower stalks one to

quatica), anq ¢
the low borders

thege o
nt stages of grthhse 3

).—The Popular name

ated to th,
s of Black Grass some

2
8
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Jn'ee : eet high is widely distributed over th 1 2 : : '
une it blossoms, and in the course of the se marshegy of marsh, apparently doing best where at high
: u

1o or completely submerged. It has long broad
oh branched panicle one to two feet long. The
¢ the panicle are spreading and bear the stami-
branches are almost erect and bear

Mmer ]‘ipe
nNature it ».
the hay, e

(t)}l]ls oval fruit.pods. Owing to its succulent
oroughly dried in curing and feels greasy i

! ’ > n

name Greasy-Bog. Two analyses are given 1,

Three-Square (Scirpus: pungens), is well desel?-w' e the upper
mon name. The, triangular stalk is from Onect“bed by | 4o flowers. It blossoms in midsummer.
g { . d that cattle relish

. g putritions grass and it is sai
< when ripe drop with the least touch, it should
here is danger of losing them. At Essex, on the
: , there are acres of Wild-Oats which make, as is
ortsmen, a favorite feeding place for rail and
the Northwest the Indians are said to gather
¢ the seed for food. See analyses below.

ss (Blymus Virginicus), has a head much resem-
other species of Elymus occurs commonly in
has not been noticed on the marshes.

. latifolia), which grows in the brackish marsh
feed but makes a good bedding.

and near the summit- bears the fruit heads in 5 1three
close by,

is not peculiar to salt marshes, bei

, being ver 4

;; fresh-water rivers and ponds abnd ii Cx(:ntmorll o
X ! pe 2

ahhny tl?ns of Three-Square are cut annuallpva(;‘es k

ough rather coarse it has proved itself a v ol

Four analyses are given. vt
Lar, ;

: arger Threfs-Square (Scirpus Olneyi), is a rar 1
ptaces ;ccurs in considerable abundance. A croer .
iy : ? y . SS-Sect]
Lalr'n (TT'I}‘lhree Square.ls sharply triangular, but a seii' g

Fgel- ree-Square is W-shaped. See analysis -
fomllml}E’ (Agrostis alba). More or less Agro.stis eng
g like A. alba, grows luxuriantly near the ditch’esgb
l'on ;;mns are favorable for a thick stand. A method o
ing the marshes so as to extend :

the growth of this mo;

len(; ggass would be welcome. Three analyses are giv::r
i or I-Grass (Spartina cynosuroides). This coarse g
Withog y where the water is fresh or brackish but alSOT
o ree}( .Sedge,.on r'nuddy banks by the salt Waterir
ing it is readily distinguished from the latter by th

saw-toothed ed
i edges of the leaves and afterwards by the sp!

ON THE ANALYSES AND CONCLUSIONS.

the table of analyses that in every case any
ontains a higher percentage of albuminoids, the
ingredient, and generally also of fat which is
vhen cut before or at the time of bloom than when
later period of development. The same is known t0
e grasses on upland meadows and the fact harmon-
belief of some farmers that hay should be cut at the
‘on salt marshes as well as on upland. Red Salt
juncea), blooms quite late, in the latter part of
August, and if growing by itself might perhaps
4l that late date. But Black Grass in particu-
est return if cut early, and sthen a second and
may also be got-which is much richer both in
d fat. Compare analyses 10 and 11. In this
er, early cutting is the exception, and last year
ass stood till the middle of September.
son why the cutting of marsh hay is deferred so
f time or help to secure it earlier. All upland hay
, because it is generally considered to be superior.
ot claimed that marsh hay is commonly as valuable
e hay, there is reason to believe that the best

i

weS’EE;ina% 'ijo-T:.a,il (Eleocharis rostellata). This, 80
Eleochariotliewed’ is the most common of several Spé
e stslk at grow on the marshes. The fertile plan s
smmi{ a;‘ d % about a foot high with little oval heads
steril ’1 remind one of large pins stuck in the tur
. t;le plants scattered among the latter bend over and &
henc: Slrzez; of th‘:e leaf anq appear like so many croquet o
the feet cata}:n'e TWOJI.‘MI'” As one walks through the
Siag, ch in these chkets and they break with a snaf )
Oa?srllgl?(:lii'(-fz(z)ania aguatica), also called Wild-Oaté;s
il f,- i ird-Oats and Indian Rice. This lordly grass

g from five to ten feet high is found on the river pank

B
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RAT,
marsh grasses are

because they are rarely cut until they are oye

their seed and lost their flaver. "Tips, hayg

While chemical anal
fgeding value of differ
bility and palatabilit

ysis does not accurate]
ent grasses—that de
y_of the food as wel] a5

The following statement shows the avera

sition of mixed Timothy and Red-’I‘op ge pe;-centa;
y Yses

Black @y
es; Salg ¢
uced to g

10 anal
compared with

before, 4 analys
analyses, all req

meadow grasses, 11 analyses ;
when seed was in the milk or

analyses; and Creek Sedge, 5
free basis :

Timothy Mixed BI Red Sale
RegPlgop Meadow Gr‘;gé{, SS{?%? g
Py, : i grassses. Juncus Gerardi, jzuzceza
St R .5 3
Albuminoids. . ______ 7.4 7.6 ;Z ol
Fiber __ | ] s
e LT 34.4 35.6 29.0 28.6
Fl rogen-free Extract 50.4 48.9 51.3 53,
Bl : 2 53.4
........... 2.3 2.4 2.6 2%
100.0 100.0 100.0 100.0 10

; These ﬁ.gures show that when cut in proper season Creek |
asdpractlcally the same percentage of albuminoids and
5,(;0 hmeadow hay with less fiber or woody tissue. Blae ¢
con};id;;ebll%l per cent. more albuminoids, a little more f8
o bl}; Sess w‘oody‘ fiber than these meadow grasses.
) s S0m 18 quite as soft and fine as the best mi
ay and. has a pleasant odor and flavor,
Rig:rtacm‘dother of the coarser grasses, as Creek Sedge, I
ce, Cord Grass, etc., especially the two first named, i
while young may make quite palatable food ‘
hf&t;lother point to be noted is this: that :;,ll the marsh
:;' 1cf axl'e used for feed or ‘litter bring no inconsiderable 1
es of p Zfﬂt-food from the rivers and sea to the manure heap
Ij‘ollowmg are two tables of agh analyses of certain 8%
which are the basis of subsequent caleulations ]
In making the analyses the determinations ;)f otash, 80G%
chl?rme were most carefully repeated and con!:;rolled ang
b(?hev.ed to be quite exact, Taking the average of thesé ¢
minations we find the following quantities, in po%lnds, of nitH¢

generally undervalyeq 3
as fora e
and

Y ShOw tb
Pends oy gt

yet it gives valuable indications, ot 1ts comp 03
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oF THE AsH OF Sart-Marsa Prants.

| | Creek
| 3 SSedptz.e.
Black Grass. Salt Grass. Three-Square. partina
. rtina juncea. Scirpus pungens. stricta.
Juncus Gerardi. Spartina j PUS PUNY i
glabra.

.9. | No.15. | No.16. | No.27. | No.28. | No.19.
~ .03 12.05| 32.73 *40.08 24.22 40.93) 14.65
shal  1.10,  2.30|  4.66| 3.85 .89 94| 13
370/ 4.00| 1.68) 2.92| 2.84/ 256 3.3
5.36/ b5.26| 4.04| 5.36/ 3.38) 150  4.00
4575 22.18| 6.51| 10.45) 22.30| 12.92| 12.51
10.88 21.79| 25.06| 22.92 16.38| 15.87  31.64
517 5.63| 4.47 533 10.76| 11.64|  2.85
Bl 441 327 2300 430 3.50| 223 436
20.66 30.37| 23.95 6.17 20.30] f4.74] 3241

104.66 106.85 105.40 101.38 104.57 103.33 10732

June 22. Aug. 7. | July 13.| Aug.5. June 2. /Aug. 12.  Aug. 5.
No.4.  No 0.15.

4,66/ 6.85| 5.40| 1.38 457 3.33 1.32

100.00 100.00 100.00 100.00 100.00, 100.00| 100.00
| | |

. ‘ [
it 6.80| 7.01] 12.19 5.78‘ 8.59: 8.56‘ 8.48
n Ash \ ‘ i
sodi- “ | | ‘
_____ 20.50| 41.09 47.25| 43.20 30.87 29.90 59.64
N Ash | [

| ‘ ‘ : 1
34.09! 50.11/ 39.52| 10.18/ 33.50| 24.32 53.48

g NITROGEN AND AsH-INGREDIENTS IN THE HAY
oF SALT-MARsH PrLANTS.

Creek
Sedge.
Black Grass. Salt Grass. Three-Square. | Sparting
Juncus Gerardi. Spartina juncea. Scirpus pungens. slm;c:a.
var.
glabra.

June 2. Aug. 7. July13.| Aug.5. Junc 2. Aug. 12, Aug.5.
TN | W&o | Nolts, | Noci6. |'No.2i. | No.2s.| Nowis.
----- 41 84 | '3.99 2.31 2.07 3.49 1.24

Alumina, .06 | .16 | .57 .22 .08 | .08 13

----- 21 .28 .21 ) 1y .22 31
g .31 31 49 31 .29 13 .34
~---| 2.65 | 1.65 19 .61 1.92 | 1.11 1.06
Bl 63 | 1.53.| 3.06 | 1.32 [ 1.4l | 1.36 2.68
----| .33 40 .54 31 .92 | 1.00 .24
----| .26 .23 .28 25 | .30 .19 .37
------ 1.20 1 2.13 | 2.92.; .36 | 1.156 | 1.26 2.14

" 6.06 | 7.49 |12.85 | 5.86 | 8.98 | 8.84 | 9.16

------ | 26| 48| .66| .08| 39| .28| .62

[75.80 | 7.01 |12.09 | 5.18 | 8.59 | 856 | 848
| |

119 | 118 | 1.04 | 11| 1.33 | 1.04 | 109

1.19 | 2.88 | 481 | .69 | 2.65 | 2.08 ‘ 4.5b

818 silica soluble in dilute hydrochloric acid and 21.70 silica

b ! carbonate solution.
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R4y,
. which appear from a comparison of the crops
e these :

of the water-free crops on three plots, D, E and
9 than in 1888; but on the other six plots it

he gross yield from them all was 7 per cent. larger

COMPARISON
OF THE yig,

! ’ L
OF CERTAIN GRASSES II;,_ AND

B R Ve JENKINS,

In the R
veport for 188g
plots of op 2 » Page 100, ar, -
Srass, each containisa 1’ : (?e‘sc”b@
S only a singje

5
free crops the percentage of ash did not exhibit

tbe Crops ar
PS are tg bhe annually gathepeq each Pecies, g
» €ach a¢ ,
' ferences in the two years. The per cent. of fiber

bloom i
5 Welghed and
! 4 analy e

cro . Yzed, K
s for 1883 are also oiyep ; The Weightg and 5 3
n the earlybp“ng “a N 1n the Report for o na] free extract was on the average considerably
math gragg w 01 1889, as in the 1 n in 1888. The percentage of fat was smaller.

as burn Previous yeq ) ! ; il

ed off, and 4 fertilizer m 7o theq wever, are the differences in albuminoids. In 1889
average, in the dry matter of thes& grasses 28
The minimum difference

buminoids than in 1888.
, the maximum difference 40 per cent.
agh not so striking a difference in the percentage

has already been noticed in the corn crops of the

of nity.

andnlm;ice of soda, 250 pounds tankg e
5 , .
garden afiggz‘S tdlssolvgd bone black yag
done the yeq, ba > of 535 pounds to the acheLO? o over the
of full bloom 5 efore. The crop op eqgy, plot Phe same g
S Dearly ag yaq : Was
Possible. Tpe

¢

June made i+ 1
ade 1t difficu]y, : ;
to determine i 4] cases ju page 230.

decrease of nitrogen in the crop of 1889 is to be
he facts that the fertilizer applied did not furnish
itrogen to meet the requirements of the crop, and

0 is known to be relatively deficient in our soil.

WNED SEED OF AGROSTIS VULGARIS.

[ Percent,

|

(

|

|

Name of “ |
Of Grass, “‘Plot,‘ __, Nitrogen 31 3
ALt ey T ——— | Per cent. of
=5 s SO E | | - P) P
o S LT T RS
Tall Req Top | o | Fran T o e By E. H. JENKINS.
U R O i Ui { . [ .34 29 B
Fine Bent .. i EYZ g:ﬁf-free./ a9 | er | 4138 / es Agrostis vulgaris has at least two very distinct
June-grags o leVater-f,-ee./ ]'32 gz | a1 varieties well known to farmers in the eastern states
_____ 4 B e .
Wl N e | A “‘{VK;;S; i b g s fg ely elsewhere ; one is the coarse red top, called by
r -free. . J : A :
00d Meadow-gragg el { Fresh, “ 1'318 ng | .56 lgaris, major, the other, A. vulgaris minor, variously
Orchard.gragg [ 5 ! ;‘r’ggﬁﬁﬁ‘ee.j L1k qiog | i; bent, furze-top and Rhode Island bent. A popular de-
"""" | AN [ 2 I T Y th ieties by J. B. O be found in th
Tall Oat. | A{Water-ﬁ‘ee,/ 1.02 s 15 ese varieties by J. b. Olcott may be lound 1n the
grass._ | ‘ : 5 ‘ : .
O | 2 r{Fresh. | o8 | 2% B0 | 18 Station for 1887, page 177.
Yellow 0at f Water-free,,‘ 1.02 ‘ | 14 il 3
at-grass ____| Q | { Fresh, o .277 | 53 he palets of coarse red-top are unknown, but in old
Meadow Fescup [ v ( X::li.r-free_‘y 1,32 ‘ :916 f ig " re f:me bent grows abundantly, plants with awned
Sweet Vernal.er |  Waterfreg, | 17y | 24 ” 14 occasionally found. The awns are upwardly barbed,
i, 2=l 3 E‘Vresh. , 37 | 321 -53 licalate, attached very near the base of the palet. The
ater-free. | 149 . .16 ch b A 1 s ' I
48 (1. 26 ‘62 ear them do not differ strikingly in appearance
thers which are not awned.

|
d riment was begun in 1888 to learn whether awned seed

No extend :
ed L
sented, discussion 18 desirable till further qata can bel
‘ ' lants bearin 7 d seed l . tion of
g only awned seed or a larger proportion o
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No. of panicles
0
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with few awns.

No. of panicles
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9
0
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6
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18
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465
described as fully awned may have had a few

of awns.
on the results

2
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A extraction was interrupted as at night, the resi-
' edi’rom the possible absorption of moisture. The
et,he extracts were finally heated for th'ree hours
100° C., to remove the solvent, care being ‘ta'l\en
eavy vapors from the flasks dul_'mg t,he. (lllymg.
allowed to cool in the air and weighed Wlbfl coun‘-
" The table on the following page shczws t 1e1p<:11-
ter extracted from each of the m.aterlals, anc t (;
y notes give further details regarding the action o

COMPARISON OF SOLVENTS  FOR
STUFFS,

BY R. S..»CURTISS, PH.B,

FAp N

The following experiments were made ¢,
petroleum-benzine ahd. chloroform in their
stuffs, particular]y with reference to chlorol)hy], Whieh
been claimed is not dissolved by petroleum-benzine 3
,ground it has been proposed to substitute bepys.. &
the determination of fat. The ether here o

compay,
action gp

lvents.

i ) e¢mp Ether.

and dried by standing over fused CaCl, for twenty-foup ‘ : . e 18 ade, continu-
more with frequent shaking. It was then distilleq from Q@ | the samples single e}‘(tracthHS sy m d’ that this
a water-bath, From the petroleum-benzine, whicl, is - hours, previous SR i pl(;"]eh required
trade as 76° B, two fractions were prepared. The fiq R cxcept with, oy 0, whinh 7q

tilling from 53°-60° O, yas redistilled and the portion com
from this between 55°-60° C. was used in the experiments,
wise the portion obtained in the first distillation from 63°-
was redistilled and the fraction coming off at 75°~g80° e
for use. A third preparation was made from what is |
as 80°-90° gasoline. This material has a nauseating odor
made it necessary to boil off the more volatile portions i
open air. The fraction distilling off between 45° and 50° (
used in the experiments, ‘ i
The chloroform operated with was Malinckrodt’s, tho
dried over CaCl, and distilled. Tts boiling point was bel
60.5° and 61.5° C, . L
For comparing these solvents six substances were selected
No. 4, Zypha latifolia, the common cat-tail,
No. 10, Agrostis alba, a meadow grass.
No. 38, Juncus Gerardi, a sedge cut late,
No. 39, Juncus Gerardi, the young aftermath.
No. 2662, Linseed meal, new process.
No. 2664, Gluten meal. ;
These samples, air dried when necessary, were finely gr
In all cases the extractions were made in duplicate on 2 r4E
material, previously dried at 100° (. to constant weighb:
current of hydrogen. The extractions were carried on at O' =2
the boiling points of the solvents, in the apparatus for confif
extraction, first described by the Director of this Station 1B
and figured in the American Journal of Science for Marchs =

en hours treatment for perfect extraction and even
ne retained a distinet dark green color. :

ortion of No. 39 extracted contir{u'ously for eight
d 3.21 per cent., three hours a(.idmonal treatment
'Vcent., and a third extraction yielded .07 per cent.,

total extract 3.59 per cent.

Gasoline distilled at 45°-50° C.

f traction lasting three hours, removed from linseed
real all which the solvent could take up. In all cases
on was complete in six hours. Chlorophyl appeared

U extraction lasting three hours apparent,'ly remo-ved ail1
hyl of samples No. 4 and No. 88, while No. 39 sti

Petrolewm-benzine distilled at 715°-80° C.

actions were nearly complete in three hours. Th;
the coloring matter was apparently the same as note
he other grades of benzine.
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Second extraction, 3 hourg additional. 9

. First extraction, 3 hours,

2664

10 38 39,

4

38 39 2662 2664
2.94%

10

2662

/)
1
'
1

16.11

3.02 2.46 2.86 2.63

Ether

'
'
v e
'

>

.10 14 .15

.12

1.85 1.82 2.03 e

1.59

Petro]eum-benzine, 45°-50°

@
~—

.02 09t 30

15.81

2.53. 2.2%7

2.094

55°-60°... 2.07

“

—
N

A1 .20

.08

12

2.45 2.24 2,13 2.60 15.91

woe 0. B0

75°-80°

“

.26 .22 .38 —=

35]

3.55 3.40 3.75 e

mscrmmciaceiioo. 3548

Chloroform

plicates = 0.2¢ per cent.

* Difference between du

113
“

0.14
0.19

=0.15

“
¢
“

“
¢
‘

¢
““°
14

t
1
§

I

to within 0,1 per cent.
~60° lasted 43 hours,

plicate agreed

In all other cases the du
9 Second extraction wi

th benzine, 55°

EXPERIMENT STATION. 253
Chloroform.

of the first extraction, fresh chloroform being

were necessary to completely exhaust the samples.

'8 ToTAL EXTRACT.
antity of extract obtained with each solvent is

p per cent. of air-dry substance.
No. 38 No. 39 No. 2662 No. 2664

No.4 No. 10
L 302 246 2.86 359 263 1611
Wees0° 111 195 196 218 .
st G0° 216 ... 211 262 257 1605
W6c-80° 254 257 232 284 280 1613

5.23* 418 4% ss1 .

anticipated it is very difficult to remove the last
roleum-benzine from the extracts before weighing.
a mixture of a large number of different hydrocar-
dely different boiling points. The lighter portions
off with ease, but the heavier are held very ob-
extract so that to perfectly remove them probably
er temperature than 100° C. and involves danger
the extracts themselves.

from these results that petroleum-benzine and chlo-
7e chlorophyl quite as readily as ether. In-all cases
ne extracted considerably less than ether, but it has
that the benzine-extract any more nearly repre-
1an the ether-extract.

nzine is also especially unfit for use as a solvent
work for the reason that it is an indefinite and
re of a number of solvents, which, as the above
e, have different solvent action on the dry matter of

ément between d;plicate determinations = 1.06 p. c.
5 = 0.20/5%

“ i
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reial fertilizers of all the kinds then in our

dic and by the citrate methods.
THE DETERMINATION OF PHOSPHORIC e molybdic y

Fl A I E: B[]j' ; HSBS the (}. a l.ll 19 tlle 'ln()lybdic

[:S BY IEI‘E l I R A ID I l, ]‘I’a‘e Ille‘ll()d ]ld

h% V ’ g : C (l ( highe 1 i Sult/ In 5 instances t;he l‘eSultS by the
. 1 I re .

T ere identical. In 5 cases the di.sagreemer::t
‘,«'r cent. Or more; the differences be.mg respect-
4.’35, 0.40, and 0.42. The average difference be-
as 0.11. .
ﬁlir(;d:l:trerminations of soluble phosphoric acid,
d in all cases gave lower results than the mc?lyb-
greatest difference was 0.30, the average differ-

BY S. W..JOHNSON AND T. B, OsBo

In the Report of this Station for 1880, page 103 are '. )
to the literature of’this subject previous to tha,t q i
detailed account of experiments, made by Mr, H. 1, Welle
Station, with the object of learning the sources of g 3
“ Citrate Method” of determining phosphoric acid, m
mary of Prof. Wells’ laborious and skillful research, iny
determinations of phosphoric acid, is as follows :

“The conditions which tend to introduce a
these:

1. Excessive amount of magnesia mixture in the pre;
citric acid. 1

2. Presence of calcium as sulphate or chloride,

3. Presence of ferric salts.

The circumstances which tend to make a minus error

1. Solvent action of ammonium citrate on MgNH PO,

2. Presence of aluminium salts in the solution.

The most serious error is likely to come from the
action of ammonium citrate, and it is to be avoided by 1
ing the amount of magnesia mixture as the amount of
increases, by moderate dilution, and when the amount of
is very large [23 grams as in the case of reverted P,O%
tions] by increasing the amount of ammonia employed. »
of most fertilizers the presence of calcium salts nearly or @
compensates for the solvent effect of the citrate.”

The following quantities of reagents were used in the &
of commercial fertilizers made by Mr. Wells. '

“1. Bones and natural phosphates [20-30 per cent. ?ao 4
1 gram substance, 10-15 grams Ci, 30-40 c. ¢. Mg. mixtl
400 c. c. solution, of which one quarter is ammonia of &
gravity 0.96.

2. Superphosphates, soluble P,0,, 1-2 grams substants
grams Ci, 20-30 ¢. ¢. Mg. mixture, 350 c. c. solution.
Reverted P,0,, 1-2 grams substance, 114 or 23 grams
¢. ¢. Mg. mixture, and more ammonia than usual.
Insoluble P,O,, 2 grams substance, Gi, etc., same a8 ‘
Direct determinations of total phosphoric acid Wer

’ trate method has been studied by others who
enerally overlooked Welle® work and to have
it with essentially the same results.® The- fact
ists are now using this method is the occasion of
extended investigation. Wells was led to vary
nder which his determinations W'ere 'made,' accord-
e of the phosphate under examination. The vol-
n in which ammonium magnesium phosphate
for example, varied from 350 to 400 c. c. and
¢ acid from 5 to 114 grams. We have, on the
red to keep the conditions as nearly constant
following analyses. : :
inations were first made nearly follpwmg a
| by J. H. Vogel (Chemiker Zeitung, Vol. XTI,
“To 50 c. c. of a solution containing 6.5 gram
are added 10 c.c. of a 50 per cent. solution of‘
| after neutralizing with ammonia, 20 c. c. of
are and 10 or 12 c. . of strong ammonia water, the
vigorously stirred. After standing two hours the
ered off, ignited and weighed.” i
ience of using the solutions at hand in the Sta-
hat had been ‘prepared for the routine vYork of
, the method as given by Vogel was varied by
soluble phosphoric acid, 0.4 grams of substanc.:e,
cases 100 c. c. of the solution of the material
her the magnesia-mixture here employed con-
much ammonium chloride in the liter as that

plus ,

4 " It literature is given in Zeitschr. fiir angew. Chemie, 1889,

: ivers
* Now Assistant Professor of Analytical Chemistry in yale UB
i
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prop.osed by Mircker and used by the Germ
portions otherwise being the same. N chemjg

feer two hours the precipitate was filtered on a
Below the composition of the tw.o mixtures

sited and weighed. If the sample analyzed
er cent. of phosphoric acid one gram of it was
: / ination. If less than 10]per cent.
MAGNESIA - MIXTURES for the determination h ‘pb . Z
Grerah Rban ) asually employed. In the case of ashes’con
Biasicha, ixpernan Sk ilica this substance was first separated.

IS Contragga:

M 1 : ; E‘:p i . .
N tE;ICCQISHQO -------- P £ erlme1nlt0 or their averages, thus obtained on a variety
________________ ¢ - : )
N H; sp. gr. .96 ; 71;80‘ 280 S;]OWD in the following Table, compared with
HoO o8 .. 1300 Y 700 c. g the molybdate method. Certain phosphates,
7 15008 nd Keystone Concentrated Phosphate, contain-
Volume.__.._...._. 2000 * —_ oy / SR
2000 % aluminium failed to be precipitated sulliciently

tisfactory results were in o case secured. They

FO]IO g a the . ()bba,l]l 3
W re h pel Cent X eSu]tS
k- ed COmp in tahe table

those by the molybdic method :

BONE.

TOTAL PHOSPHORIC AcID. Phosphoric Acid.

—_ The Citrate method gave

I\?\tlt::lil;)(;lr. Citrate Mealeotg }'mlued ' élll;bdate Meth B&Sﬁﬂﬁe o 3{&!. 13&?% mt({:(ee &t%bgiléizsu(ngﬁggn
WL 11.19 e '\ 93.57—23.51 23.50— + .04
s 12.33 12.54 B  91.49—21.50 21,43 —21.49 + .08
2828 ... 11.14 11.13 E | 18.40—18.43 18.37—18.59 — .06
b e 9.68 9.94 3 | 97.40—27.59 27.50—27.87 = .18
RERBE L. BiL B 10.53 10.50 : ‘ 914 21.82 — 08
2392 ... . 837 8.57 _ 3 2149 21.44—21.39 — 01
R a1.98 21.82 + .16
SOLUBLE PHOSPHORIC ACID. j 26.79 25.61 + .18
MG e ] - 29.82 22.78 + -03
o R 8-:4 - .. 23.00-—23.16 22.99 4 -25
W i i e - . 2141 22.41-22.31 g
R A 8.0 - - 18261829 18 58—18.52 1
R g 5.09 3 B 18,59 18.50 + .02

-------- . 4.34 - 3
BEGe .. LU SRl .54 75T _ .08 BONE AND CHEMICALS.

i ‘ 20.93—21.02 20.94—21.02 .00

The citrate method, it is seen, gave generally a less am 15.67 15.81 ’ iy
than the molybdic, the average deficiency being about 14.57 14.99 : Tele
the greatest .46. The deficiency is greatest with soluble 1 SUPERPHOSPHATES.
phoric acid. : Total P20s.

The following modification of the method was then tried & 14.84 14.80 + .04
most cases the results proved to be satisfactory. The.volult 10.51 10.61 — .10
the solution of the phosphate was in all cases 100 ¢. and 10.44—10.46 10.44—10.50 - gi
was mixed W'ith 10 c. c. of a 50 per cent. solution of citri(f' :;22 iz-gg I s
After neutralizing with ammonia, 50 c. c. of U. S. magnesi® 19.23—19.29—19.37 18.96—19.04 + .33
ture was slowly added with constant stirring and whe? - 15.85 15.76 + o
cipitate had separated, 30 c. c. of concentrated ammoni’“ 8.78 8.81 g

12.64—12.72 12.22—12.32 + .41
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EXPER :
Phosphoric Acid.
Station Number. B%SJRZ’?{& Bylgieotlhyg)éi iy 111T€>Ill~g ?“f ate mag, CASTOR POMACE.
AUST_.. 8.76 8.83 ‘: : - Mofy%l;’}le:. Emcophorie-ain. The Citrate method gave
. ¥ ¥ ; !'l TR r’ ]' -
258 11 1163 - T
2608..___ 10.59 10.61—10.76 = .0 2.36 2.38 — .03
2613_._._ 7.94 8.02 ~ .09 -- :
2615..... 8.93 © 9.02—9.12 5 TANKAGE.
2016 8.49 Rl | 2.29 2.29 .00
(73 1 (SR 6.50 6.52 = .08 8.84 8.94 — .10
Soluble P,0;. - ] BoONE CHAR.
e 6.83 18.52 18.56 — .04
2394 ___. 8.62 8.59 g
2428 ... 16.90 16.99 g PHOSPHATIC GUANO OR ROCK.
ALY 13.39 13.26 : r 22.53 22.43 + .10
2451 . 5 i
2608 ]?'iﬁ it E . 31.46—31.49 31.30 L
213 ! i + §17.85-17.38)  17.09—17.13
R g';: ol - ' i 17.42 17.14—17.24 il
----- : 6.96 ’
— 08 . (25.84—25.85
2 1 _____ ‘. B ) ¢ .
2:13 i 6.¢0 -3 - 126.01—-26.11 26.12—26.18 .19
""" i 5.65 =5  (26.12—25.82
Insoluble P,0s;, . (25.61
No. 2.... 146 it S dn .,\f 25.72} 25.53 + .08
No.'38.... " 1.62 1.67 T - (25,49 f
2894 .68 o - i
U156 . 3.78 3.65—3.17 +i seven determinations® by the citrate method but
M7 1.85 1.63 4+ 92 m the molybdate method by more than 0.3 and but
Reverted P,0,. more than 0.2 p. ¢. The greatest difference is 0.41,
No. 2.... 258 2.39 + 18 ifference is 0.09 p.c. In 30 cases the citrate
g&’?»--.. 1.92 2.11 - 3 0.117 p. c. more, on the average, than the molybdate ;
..... 3.97 3.93 + .04 0.079 p. c. less.
CoTTON HULL ASHES, le  these results are strikingly similar to those ob-
Total P,0,, 0 by Wells. It will be observed in the ten
2408 8.75 8.59 + 16 plicates were made by each of the two methods
2409...._ 8.75 8.17 _ 02 ‘the citric process agree together rather more closely
::;;’ ----- p 3;32 8.90 ~ y the molybdic method. Only in case of Grand Cay-
it o 3‘7: 10.26 — -;’:- difference between twao. citrate determinations on
Ay 7 +1 ple amounted to 0.3 p. c.
pem Soluble P,0s, thus found so satisfactory with a large number
2“‘)’9 """ 'fl .68 - -g; gave trouble when applied in the same manner to
""" { A8 - nd Keystone Concentrated Phosphate, as is seen
COTTON SEED MEAL, OWing statement of the results of repeated trials :
::f; ----- 2.11 2.68 + ,o: : in cage duplicate determinations were made. It should be noted
""" 2.56 2.56 .24 were made rapidly as a part of the routine work of the Sta-
— any special painstaking for the purpose of securing agreement.

2450 270 2.14
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d by different analysts, each working
lutions and with two solvents.

strate the effect of increasing

e or reducing that of

are obtaine
on different s0
. Jdeterminations illu
s of magnesia-mixtur

The determinations i

i ha‘z:;elml‘natlons in Thomas-Slag and Keysto
100¢ P £ .‘Wele mad.e each on 0.5 or 1 gm of i Conce
c. of either a nitro-hydroéhloric or a .sul Substaneei :

by use both hurj ‘
The sulphuri i the' e s Ge"manp ma]: So-l iy unt;
y lphurie solutions were obtained as di gnesig. . amount ;
Experiment Stations’ method, vi as directed by gpq L especlally show the influence of a great excess of
. . i ¢ . LA 2 . .
in 50ce. of conc. sulphuric ’ac;;' by, ‘ he’jmng 10 gm a . pesults being carried up from 19.1 to 19.5 p. ¢
some time.” (Versuohs*Statio until white fumeg al;p s ate of B except for being made on an aquaregia
& nen, XXXV, 438) S eq S 1 1 . d dl
. See £ vitriol solution and more ilute.
big Jitions, differs from 6 by having half as much citrate

Thle es.ﬁmations marked O. are by Osborne

ives th G 3 -

Whicl;gl A s e percentages obtained at first., b free am ia: the phos-
iy had served for the estimations repo té Yy the iS8 ee ammonia ; the phos
X r

.e.low and irregular results appear t(})b ed on pages 9

stirring or standing of the liqui e due to ingyf

g the liquids before filtratj |
were, however, it is believed, obtained b o
in these r e tres
s se respects to that practised with the get catment, g

ated on pages 257-9 and may emphasi erminations f
gent and prolonged agitation Whenpappllzej thehnecessity of
to iron B ying the citr ’
Tt tha:nd alur?)]nlum phosphates. The highest l'eslu;:Fe !E

was obtained in 7 where = sult 18 O

t ] . i

by a double quantity of ammOniun?e _condmons differed si
ence of the value of stirring citrate and greater ex

2 is like the offici .

al method of the G-

3 g i erman Experi 3
:;ltli the single difference that from the use of thie;}msm 2
sollxtl-lre the solution contained 1.75 gm. more of NH o

u ; i ] -
solutions were quite cold before precipitatio d hapdl
insufficiently stirred. n, and perhaps |

3w "
W ?l(i]}?n;edrf‘o follow exactly the German Experiment
couvenienceo ¢ he free NH, is reckoned as 30 p. c. streng b
10 p. c. was ;ctcoltfpanson’ but in following the method NH
- C. ually used accordin i : 3
e g to the instructions (Vers!

‘ andp5 ar1;)!1b rom warmer solutions and better stirring.
respective addit}irotnhse (’;‘ell'f(l)lan Experiment Stations’ method v
3 ; o ce. and 15ce. of
in 5 of a double amo i NH, of 30T
sdtsaiion unt of magnesia-mixture with thorov

6 gives .
takef as w:zll]leazirll;:t ref‘Sll]t as 4 and 5, the quantity of SVPS
e, of magnesia and free N H, being 0119'h

A, B, and C .
ougl,l st’;irring ’clc:]naiide by Messrs. Winton and Curtiss, With 7

A rm 4,5, 6 and 7 and show that closé 4

amount of magnesia and

ised 0.24 p. c. s
ally, were obtained by the use of 5 gms. citric

arge quantity (75 cc.) of free NH, Two of the re-
e lower than the others probably because the beakers
1l to safely admit of sufficient stirring. The higher
o in close agreement with those of 10.

ains to consider the results of our work on the
neentrated Phosphate, a highly aluminous product
¢ little calcium. See page 263.

the first trials made, are probably low because not

ntly.

ing results certain
pains was spared to
an extreme difference 0

ly are not deficient on this ac-
ensure superabundant agitation.
f 0.85 p. c. without giving

olue to the conditions which produce such variations.

. ;
t figures generally accompany large excess of NH, or
duplicates made under the same

mes of solution, but
far as can be specified, (F), and even by the same

3, 1%) differ by 0. 25 to 0.40 p. C.
intended to give here the data for comparing the

ethod with the molybdic method in case of Thomas-Slag
stone Phosphate, but notwithstanding we have made
rminations and have apany results by the molybdic
e are as yet uncertain what is the true percentage of
ic acid in these substances and have to defer the con-
n of that point to a future publication.
rther examine the sources of error involved in this
veral of the ignited and weighed precipitates from de-
ns by the citrate method, were subjected to partial anal-
lows: The precipitate was dissolved from the Gooch
vy hot dilute hydrochloric acid and the residue, consist-
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g 2
ng o c‘arbon and silica, was washed with
and we]ghed. The loss of & Water, qued Bolivian Guano. Dissolved Bone Black.
the it Weight on subsequeny - O 36 2182,
t (11 antity of carbon. The incombustible res'dnt ignijtj: gm. p. . gm. p. c.
S sllica. i o ldue . 0012 ; .0007 .
KO Eh? i filrate was boiled for some l:fl Va8 reg 3033 ;i gggo ?;
fv); Prosporic acid into orthophosphoric acid, anq O BT otos 395 0053 © 2.0
18 carefully neutralized with ammop; > 204 afpey
acid were added 5 onia. A few aa / minic phosphates .0008 .31
iy ed and after standing twelve hoypg ; "ops yrophosphate___ 2473 91.22 2460 95.21
;errie or aluminic phosphate which had separat ds 1 the g B .. 0102 876 0068 2,62
1gni : . © ]
g ted and Welghed. In thls ﬁlbra«te lime Waswas ﬁlte: """""""" - 0009 35
redll Al (i)
Precipigy, 2711 100.00 2601 100.65

the cold by ammonjum oxalate; after
ozfalate was dissolved in hydrochlo,ric acid
With excess of ammonjum oxalate from a glj
and weighed as (a0, The two filtrates wer.

filtration the
1 agnesium pyrophosphate recovered from these pre-
g 95.49, 96.07, 95.66, 95.77, 94.98, 97.83 p. c., respec-
e highest percentage it will be noticed is from an
ich somewhat overruns 100 p. c. The precipitates
erage of 96 p. c. of magnesium pyrophosphate, 2.7
nd 1.3 p. c. of magnesia (?) carbon, silica, and iron
im phosphates.
that the foregoing analyses were made with but
m. of substance which had been ignited upon and
6% G0, OF - 11ia pabeic . Qt: asbestos, their agreement is.s.uch as to show that
gnesia in the original precipitate therefore cou tate 1s r;‘e.arly cor(llst?nt .m. composmo(;) Wilet.f]EI; hsalt,slof
hose of iron and aluminium preponderate in the solu-
h it is thrown down. From the Grand Cayman’s,
ind aluminium, but little more of these metals enters
te than from Carolina Rock or Bone Black.

e AL Y um ma il
fh‘ate A .prel'lmmaly éxperiment showed that thf?i?m )
18 precipitation contained both magnesia and ph ;l‘a ‘
osphorije

ANALYSES OF IeNITED CITRATE PRECIPITATES,

Pure Bone, Superphosphate ‘_ k 2 l - . 8
o 2362, 2394, -and Feuerlein and also Reitmair consider that the in-
* .. C. 2 . . . " «q s . .

;?;ion ------------------ 0015 g4 s Pprecipitation of phosphoric acid is ordinarily due to a
N i .0000 i 0004 ! imonium-magnesium phospho-citrate which is not com-

X1de ___ : ¥ » : - . .
Magussinm pysophomnars |~ .0094 2.59 0068 composed by excess of magnesia, and the compensation

B, 14 2 n Ll . . . 2
i Hosphate . .3(3)87 93.61 .3002 Precipitation of ammonium-calcium phosphate of
Loss .__ - i T -0057 ) Similar to that of the ammonium-magnesium phos-
----------- .0054 1.51 0047

-3618  100.00 .3184 10098 d Tollens have, however,.shown that the ignited pre-

bably contains orthophosphoric acid and conclude that

Grand Cayman’s Phosphate. Soutn Carolina BO8 :
g 118 present in part at least as tricalcic phosphate.

C.arbon ____________________ g(!)n]'s D gih.
S‘Hc,a WG o o e :0016 ':: '(?ggf States that “basic magnesium citrate” is liable to de-
g:ii;glz;;xﬁir;};;c"} ------- .0083 9.05 0129 .he precipitate when it stands too long (48 hc:urs) b.efore
Magnesium pyroph Osg ;liiz fista 'ggjg 71 0014 d Grupe and Tollens are probably correct in their be-
“ Y e 94.40 .3762 M all cases trimagnesic citrate, and where lime is present
Lok, Ltk T :882; '-‘;’: 0086 “Itrate, is thrown down since the ignited precipitate gives

SR IR 0017  the presence of magnesinm oxide and calcium oxide or

4035 100,00 4020 100.0%
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carbonate, while citric acid is indicated by _th
Y ghiae cal-bonizati. that of Vogel which has been referred to on

th? precipitate on ignition.
In ati S
the Station Report for 1880, p. 103, is writte;
1

tly from

i
. oression that in Belgium and Germany, in some in-

with regard to the ci '
trate. method as th as fo],
Wells: “The method is in dur opinion quib:naelaborated byI jment stations and manufacturers have mutually
ceurate engyon: and abide by the citrate method applied according
efined instructions, and they undoubtedly find very

the analysis of fertilizers, and is now reou :

‘ i larl
.g;l}'l[;(;s: ;:tthzrswthn, since i"us use sav%s muzher‘z]i}l)rizyai?dfor:
thenceforwafd Zgra}ph was written it had been determinedla ]
SR l(]il‘lfl‘lg' the year 1881, in all fertilize, a t9
il Od or one a.nd the molybdic method fo, nal
sl ye;)r . ce %termmatlons which are invariably mazn
i resul;)nSI Ierable number of fertilizers were g, an 3 b
it ;. t was, however, found in case of 5 fal ]
e quantitie 0; known to contain iron or alumina in
4l es,‘t at the two methods could not be brouco
Sl i g:i.pexcex}tages and the use of the citrate meth -l

gly discontinued as it was then impossible to (:ld ':

mtage in so doing, for the errors of the method are
te small and in the long run balance each other,
as often on the plus as on the minus side, while as
and rapidity of working and economy of reagents
method is greatly superior, so that its results cost but
o-third as much as those by the molybdic method.

ped comparison of the modifications of the citrate
or alluded to in this paper is given for convenience

.

For Phosphates

with little Fe and Al For Thomas-Slag.

fuxi;her time to its investigation )

eferriug to the an = ! Wells. Osborne. Vogel. Ger. Exp. St.
a
the “superphosphat ’l’yses given on pages 257-9 we find among WEMEEREEEEERES oz - - - == - - - 1 gm. 0.5-1 gn. 0.5 1 gm.
sl S e phates,” the two samples which differed m . 100c.c.  100c.e 50 c.c. 50 c. c.
e per 5 ) m
et _per cent. of phosphoric acid obtained by _. 10-15 gm, 5 gm. 5 gm. 10 gm.
ybdic and citric methods. y the S WMagnesia mixture. .. . 30-40 c.c. 50 c.c. 20 c.c. 25 c. c.
. .- 3.5 gm,

monia 90-100 c.c. 90 c.c.¥® 110 c.c.4 - 90 c.c.

No. 2415 yielded
y 0.35 p. c. :
phosphoric acid by thepcictrilssinm:g g."-h2456 0.41 p. c. more
The samples contai ethod than by the molybt

tained respectively 12 '
horic aci ) pectively 12.20 and 12.27 p. c. of pl

aa(;rlg ;1501(1, S0 tl;‘at In these extreme cases the full l‘gnge (:;f immonia of 30 %. § 10-12 c. c. strong ammonia.
.75 p. c. of the ; 4
e samples and 6.13 p- c. of the phospht

It is evident th
at ’ ) :
but rarely, of such ad'mode of .Pl'OC'edure which admits, thot
i, Ex’ 't such discrepancies cannot be safely emplo;
try, the cll])emnent Station, when as is the case in this €@
by ’other E}f;lrsit; er:psloy ed by brokers and manufacturers @
, ent Stations are accust " on |
m‘}lyl;iw method as the standard gihed to zol7 S
n . :
emplo zln;e (;h? citrate process appears to have been consider®
oﬂ‘icialymeﬂ;] d o years or more, we believe, it has
e ?1 1'0f the Belglall Experimeut Stations. The ci
for the an uln [ittle favor in Germany until in 1888 it was adop
Experime aty;m qf Thomas-Slag by the Associated Agric® it
e nt | tations of the German Empire at their congres
en in September, 1888, The process thus sanoti®

liquid .. 350-400 c.c. 190 c. c. 110 c.c. 190 c. c.
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