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LETTER OF TRANSMITTA L.

To His Hxcellency, GEN. S. B. BUCKNER, Governor of Ken-
tucky :

DrAr Sir: Under the authority of the Board of Control, and
in accordance with an act of Congress, approved March 2, 1887,
and entitled ‘**An act to establish Agricultural Experiment
Stations in connection with the Agricultural Colleges estab-
lished in the several States, under the provisions of an act,
approved July 2, 1862, and of the acts supplementary thereto,”
and of an act of the Legislature of the State of Kentucky,
approved February 20, 1888, and entitled ‘““An act to accept
the provisions of an act passed by the Congress of the United
States, approved March 2, 1887, for the establishment and
maintenance of Agricultural Experiment Stations in connec-
tion with the Agricultural Colleges established by the several
States and Territories under the act of Congress, approved Jul;
2, 1862, 1 hereby submit the Second Annual Report of th
Kentucky Agricultural Experiment Station.

Very respectfully,

M. A. ScovEeLL, Director.
FEBRUARY, 1, 1890.




ERRATA.

Page 19, last line, for atfennce read antennce.

Page 20, first line, for antenne read antenna.

Page 21, near top, for Oestride read (Estride.

Page 23, near middle, for Chrysemclide read Chrysomelide.

Page 24, near top, for Hatica memorum read Haltica REMOTUN.

Page 27, near top, for Disonyca read Disonycha.

Page 42, fourth and fifteenth lines from top, for curculis read curculio.

Page 96, fourth line from bottom, for ferterlizer read Sfertilizer.
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THFE AGRICULTURAL EXPERIMENT STATION
ACCOUNT WITH THE UNITED STATES
APPROPRIATION.

1889.

To receipts from the Treasurer of the United States, as per appropria-
tion for fiscal year ending June 30th, 1889, under act of Congress,
approved March 2d, 1887 . . . . . .

3alance in hands of Treasurer from 1888

$15.000 00

WSS AT B8 F ARSI B BT el T R R $6,064 65
VRO e e HE s e R e B e 2,461 95
a0y GG e L A 1,506 01
Biitreichtiand exprosas L. frberilh et u et SR e e 269 95
vanostace andistat onary tilete eSS SRCE R TS R e 154 19
VDT ITY S A R e e S e e 877 60
WeliDranyBla e o n s L R e 282 64
7 tools, implements and machinery . . . . . . . . . . 308 25
chemical apparatus and supplies. . . . . . . . . . . 1,127 10
dscien i Glapp aratins i S S e 92 23
SR GTRre RS R SR S S e S e 6562 22
v e rerel e A e s e Sl e R L SRR e 68 29
y lraveling expenses . . 77
By incidentals . .
IBvibinldin ol i gt e
By seeds, fencing and cistern . .

86
2 26

7
50 00
34 82

_— $15.000 00

7
9

We, the undersigned, duly appointed auditors for the Insti-
tution, hereby certify that we have examined the books and the
accounts of the Experiment Station of the Agricultural and
Mechanical College of Kentucky, for the fiscal year ending
June 30th, 1889 ; that we have found the same well kept and
correctly classified, as above, and that the receipts for the time
named are shown to have been $15,000.00, and the correspond-
ing disbursements $15,000.00, for all of which proper vouchers
are on file, and have been, by us, examined and found correct.

[Signed ]
PHILEMON BIRD,
Jas. K. PATTERSON,
Auditing Commiltee Board of Trustees.

I hereby certify that the foregoing statement of account to
which this is attached is a true copy from the books of account
of the Institution named.

[Signed]
W. D. NicHownAs, Treasurer.




AGRICULTURAL EXPERIMENT STATION.

| sSHOOND ANNUAL REPORT OF THE KENTUCKY
AGRICULTURAL EXPERIMENT STA-
TION FOR 1889.

REPORT OF THE DIRECTOR.

L000 00

ORGANIZATION.

The Station is governed by a Board of Control, consisting of
the Execntive Committee of the Board of Trustees, the Presi-
dent of the College, and the Director of the Station. The
actions of this Board are subject to the Board of Trustees of
the 7!)“8‘!.{_‘@.

EQUIPMENT.

The station building is now completed, and work is being
carried on in it. The library is becoming quite complete in
reference books, especially in chemistry, entomology and bot-

000 00

Insti- any.
d the ; The farm has been especially fitted for field and feeding
and [ experiments ; 200 1-10 acre plats have been carefully surveyed

1ding for the field experiments.

> and |8

o LINES OF WORK.

oond: [ UL the lines of experiment work in which the Experiment

chers WS Station has been engaged during the year, most have been

rrect. WSS 'eported in the Bulletins. Part of these investigations have
been a continuation of those previously begun, while some new
work has been undertaken. The work may be summarized as
follows :

[ Pig-feeding experiments undertaken by Prof. J. H. Con-
nell. The object was first to test the relative value of our
most common hog feeds, namely, shelled corn and corn-meal, in
the cost of pork per pound ; second, to test the relative value
of corn-cob meal as compared with corn and corn-meal. Third,
| to find the length of time that these feeds would produce pork
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at a paying figure ; fourth, to test the feeding of highly nitro.
genous food versus non-nifrogenous food. The results in detail
are given in Bulletin No. 19, printed in this report on page
——.  Professor Connell reached the following conclusions from
the experiments :

First, shelled corn produces fat more rapidly than other feeds
tested ; second, corn produces fat at a cheaper rate than other
feeds stated ; thrid, nitrogenous foods produced so little gain
in live weight that it may be attributed to growth and not fat-
tening. A mixture of cotton-seed meal with other foods
fed unprofitably.

[1. Fertilizer Control Work.—A large part of the tin
the Chemist has been occupied in analyzing commercial ferti
izers, both officially and for farmers. The analyses of sam
sent in by manufacturers, in compliance with the State law
given in Bulletin No. 20, to which have been added a
analyses made since the publication of the Bulletin.

The analyses made for farmers are reported to the parti

concerned, and have mnotf, been published. In most instan
they show a reasonably close agreement with the manufacturers
samples.

III. F#ield Ezperiments.—The field experiments under heac
way are: First, tests of varieties, including wheat, oats, pot:
toes, sorghum, strawberries and other small fruits; sec
field tests of fertilizers on wheat, corn, petatoes, hemp, tobacco
oats, pasture and meadow ; third, tests of different grasses:
fourth, the effect of different ways of planting and cultivati
of wheat, oats and corn. These results are not concluded.

The results of this year’s trial on wheat and potatoes may
found in bulletins number twenty-one and twenty-two.

In connection with the field experiments, analyses of pro-

ducts have been made to study the effect of different fertilizers
on corn and grass.

CITEMICAL WORK.

As already stated, the chemical work has been mainly anal-
ysis of fertilizers and of products from the field experiments.
However, considerable time has been spent in studying methods
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of analysis, especially in connection with the Association of
Official Agricultural Chemists, for the purpose of comparison.
A great number of analyses have been made in the study of
the Kjeldahl method for nitrogen and nitrates.

DEPARTMENT OF ENTOMOLOGY AND BOTANY.

Prof. H. Garman, formerly of the University of Illinois, has
n secured as Entomologist and Botanist of the Station, and
has entered upon his work. His work is given in detail under

the Department of Entomology and Botany.

PUBLICATIONS,

Six Bulletins have been published this year, and are incor-
porated in this report. About ten thousand copies of each of
se Bulletins have been distributed in the State.

[Signed] M. A. ScovELL, Director.
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DEPARTMENT OF ENTOMOLOGY AND BOTANY.

Observations on Injurious Insects and FHungi.

BY H. GARMAN, ENTOMOLOGIST AND BOTANIST.

NOTES OF THE SEASON.

The most notable insect outbreak of the season was that of
the grain louse (Siphonophora avenc), which did a great deal
of injury to wheat and oats in the spring. When these grains
were cut the insect was lost sight of by farmers, and nothing
was heard of it until late in the fall, when it appeared again ¢
winter wheat in such numbers as to attract attention.
mild winter kept the wheat growing until March, in the e
part of which month sudden frosts Killed it to the ground
many places and put a stop to the work of the lice. Up to
time, the plant lice had been active and injurious, being espec
ially destructive in the counties in the south-western par
the State. The injury would doubtless have been more sever
if it had not been for the prevailing dampness in the fields,
to frequent rains. This condition of weather induced
epidemic disease among the lice, which destroyed them in gre:
numbers, and it is altogether probable that the three species
parasitic fungi noticed as engaged in the work would have
reduced the numbers of the lice to such an extent that little
injury would have been done the succeeding spring. The cold
weather of March seemed, however, to finish the good work,
numbers of the exposed lice being destroyed on the blades:
and no complaints have reached us since of the presence of lice
in fields. Since last summer, grain lice taken from corn have
been kept confined in growing wheat and blue-grass at fhe
Station, and during the whole of this time have reproduced
viviparously. Those observed out of doors during the wintel
were also viviparous.

Another insect, which claimed attention from its abundane
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and injuries, is the corn root-worm. This insect has now been
followed at the Station through the whole winter, and found
to hibernate as an adult beetle. Its abundance, together with
its wide distribution in the United States, are calculated to
make it a very troublesome pest, if, as seems probable, it is.
just acquiring the corn-infesting habit.

The cabbage worms, of which there are two species (Pieris
rape and Pieris protodice) in Kentucky, did a good deal of

jury to late cabbage. In the early part of summer the im-
ported cabbage worm was very scarce, evidently because of the
prevalence of an epidemic disease (believed to be due to bac-
teria), which left the blackened and putrid bodies clinging to
the leaves. Both cabbage-worms were destroyed in numbers
later in the season by a small four-wingea fly (Apanteles con-
gregatus), whieh, in the grub state, lives in the bodies of the.

'ms, and completes their destruction when it emerges through
skin.

The corn-worm (Heliothis armigera) was common in the.
ends of corn ears in the latter part of summer, and from what
[ learn by inquiry is one of the annoying and injurious pests.
throughout the State. I have no observations to add to those
recorded in an excellent illustrated account of the insect which

ill be found in the fourth report of the United States Ento-

logical Commission (pp. 360-384). The conclusion of the
hors as to remedies is to the effect that the best means of
ening injuries to corn are fall plowing, so as to expose the
to frosts, and the use of traps consisting of sweets, such
lasses and vinegar in plates, scattered about the fields SO-

a3 to attract and entrap the moths.

The ox warble appears to be exceedingly injurious to cattle
in the State, not more than two per cent. of the hides received
by dealers during February being free from the holes made
by grubs. Not less than $50,000 worth of hides is handled in
dyear in the city of Lexington. These would be worth about
one-fourth more if they were all free from injury by this insect.
The butckers sell most of the hides to dealers, and hence the
loss comes directly home to them ; but it is certain that it falls
nlmnutelv upon the farming class and that the diminished

value of the hides is only a part of what is lost, since the
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inevitable reduction in the weight of infested stock will occa-
sion a loss to farmers of at least twice as much more.

Of such insects as the chinch-bug, hessian-fly and army-
worm, but little was seen, and no reports reached me of severe
injury from them.

In general, the season was characterized by a scarcity of
insects, a fact which bore a direct relation to an nnusual abund-
ance of parasitic fungi, and an indirect one to the frequen
ains of the fore part of the season. Most of the insects which
were given any thing approaching close attention were found to
be infested with one or more of these parasitic plants. The
grain louse was attacked by three distinet species of Empusa,
A new corn insect. mentioned below, was very frequently found
clinging to the blades, dead from the attacks of Hmpusa
grylli. The blackened bodies of the common road grasshopper
(Dissoteira carolina) were everywhere found bearing the spores
of the same fungus. The tarnished plant bug, several
leaf-hoppers, caterpillars, known as woolly bears, a speci
Aphodius, the corn root-worm and other insects noted,
affected by epidemic diseases due to these fungi. The ge
scarcity of the codling-moth, though not absolutely trace

this cause, was very probably, I believe, occasioned by vegeia

parasites of this kind.

With the general searcity of insect pests was a correspor
abundance of the fungus pests of the farm. Apples
found to be infested with three species of parasitic fungi
many bushels were lost from their destructive work.

Potatoes suffered from a peculiar blight, closely resem
in its final effects the well-known potato murrain.

A very singular and destructive disease appeared in
latter part of summer on tobacco grown on the OCol
grounds. The early symptoms of its presence were a y ]
mottling, followed by a crumpling of the leaves ; and endi g1
their becoming brown and brittle. No recognizable fung
accompanied the disease, and we are still in the dark respecting
its exact nature, though I believe it is caused by fungi.

One of the most notable and unusual injuries of the seaso!
was that suffered by growing hemp and tobacco from broom

‘ape, an injury unlike any known to me which has been reported
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y. The parasite in this case is one of the flower-
ing plants which is dependent on other flowering plants for sus-
mn::-nw, and by robbing them of this prevents their ccmplete
and perfect development. TIts injuries are confined at present to
the hemp-growing counties of Eastern Kentucky. TIts distribu-
tion is, however, probably more extended in the United States
than is generally supposed. Under date of April 4th, 1890, Dr.
E. R. Boardman, of Stark county, Illinois, wrote me: ‘ Some

' ago a lady brought me a plant which she said she found
rowing among some hemp that had sprung up where she had
rown the refuse from her bird cage, and which I called
lelipea ludoviciana. 1 afterwards visited the place and
L it growing from the hemp roots. Since reading your
ription (in Bulletin 24 of the Station) and comparing it with
wn made at the time, I am inclined to think that my plant
. ramosa. 1 have never been able to tind any more speci-

of it in this vicinity. >’
is probable from this observation that the parasite occurs

from this country

nall numbers on tobacco and hemp elsewhere in the country,
in view of its powers of injury nnder circumstances favor-
to 1t, it is important that every one concerned in growing
s liable to be attacked, should inform himself as to the ap-
rance and nature of the pest, with a view to preventing its
ler spread.
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A NEW CORN INSECT.

(Tettigonia mollipes, Say.)
Order Hemiptera ; family Jassidee.

This is a green leaf-hopper which is very common everywlhere
on grasses, and may be taken with an insect net during the
greater part of summer in meadows. It is very quick in its
movements, running with a sidling motion when approached
with the hand, and, when pressed, taking wing for a short
flight. Its injury consists in puncturing the blades of com,
and sucking the sap.

Last July it was abundant in several stages of growth on
corn on low ground, generally concealed in the hollow formed
by the partly unfolded blades. Recently matured females
predominated. About half as many adult males occurred, and
about the same number of young. When the corn was about
two feet in height, as many as twenty leaf-hoppers occurr
on a single plant, in some fields. The area infested was
large, and the insects were not often observed on corn grow
high land. This corn-infesting habit is probably not usunal
this species, since it seeems not to have been observed
where, although the species is common in probably most o
corn-growing States. If itsinjury should increase in the fu
it may be abated, in all probability, by the use of pyreth
(the Persian insect powder of drug stores).

DESCRIPTION.

Body, as is usual in the family Jassid:
boat-shaped ; head produced, and blu
pointed : abdomen tapering, pointed be
in the female; wings extending a little b
yond the tip of the abdomen. Antenna® very
small ; first two segments short and stouf,
next three smaller, each with a lateral spine:
remainder indistinct, tapering in the form of

. a bristle. Color above nearly uniform pale
Fig. 1. The Corn Leaf- green. The head, anterior part of the pro-
hopper (ZTettigonia ) ovaw and scutellum, yellowish. Eyes green.

mollipes). Enlarged. ; 2 ey ‘
H. Garman, Del. Head above, with a few indistinct, very nar
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row, dusky lines, one of which is median and longitudinal.
Body green beneath, more or less suffused with deep brown,
this color prevailing, in some examples, on the under side of
the head, and in some males on the middle of the abdomen.
A series of narrow curved lines on each side of the head, and
: a band at each side of the thorax, brown. Inmner side of teg-
mina, the wings and the dorsum of the abdomen, dark brown.
Legs pale green, or, with some lLirownish in dark individuals.
Young examples uniform pale green. Males .26 inch long ;
females .31 inch long.
AN EPIDEMIC DISEASE.
ln the latter part of July and in early August the adult in-
sects were found to be affected with a disease which destroyed
a great many of them. The affected examples were generally
fonnd dead attached to the apper blades of corn by the in-
serfed beak, and with the wings partly expanded. With the
scope, the bodies of such examples were found to he
pled by the growing parts of a parasitic fungus belonging
ie genus Empusa, while the surface of the body, and to
extent the surface of the blade of corn in neighbor-
of the dead insect, was dusted with the spores of the
The species of Empusa was in this case Z. grylli,
tknown from its destruction of grasshoppers, and one which
had 10t hitherto been found on insects of the order Hemiptera.

THE WHEAT THRIPS, HARVEST s

(Limothrips cerealium, Haliday.)
Order Thysanoptera ; family Stenopteridze.

In the early part of July last season a small slender black in-
sect, about .05 inch long, was very common in the air, and
Was the occasion of some discomfort from coming indoors on
Warm days and alighting upon one’s person  These insects, T
4 informed, appear in the air and invade houses at about the
bale time each year, during and for a short time after the
1 ]liil‘\‘:",\,ihlg' of wheat and oats. Last season they were present
during the first two weeks in July, disappearing by the 16th of
Bie month, At this date an examination of a field of oats
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showed the insect to be rather common on plants which were
still green. It is unquestionably a grain insect of some im-
portance in this region, and doubtless is the oceasion of some
loss each year from its injury to small grains. The annual
flights are probably occasioned by the ripening of the grain ang
the operations of the harvesters, the females leaving the grain
at this time and scattering in search of fresh plants.

We have in this country several species of the order Thysan-
optera, which are known to injure wheat at the north. Two
species were described by Dr. Asa Fitch in 1856. The wheat
thrips of this locality is different from these, nor is it the same
as Prof. Comstock’s Limothrips poaphagus, a species which i
sometimes injurious to grasses. It agrees in most respects
the L. cerealium as described by Curtis, and if not the san
certainly very closely allied to this insect. In KEngland
thrips is said to fix itself at the bases of the grains of w
and to puncture and withdraw their juices so that they shri
become wrinkled, and fail to attain the usual size and wt
It is said also to injure the plants to some extent. Kirb
quoted by Curtis, says he has seen heads of wheat in wl
fourth of the grains were thus rendered worthless.

DESCRIPTION.

Specimens of the insect taken af
ington last July and preserved in alc
are about .05 inch in length, and ar
a trifle shorter than three-fourths
line, the length given by Curtis I«
species. The wings also are shorte:

: the body, and the antenn# consist of

not nine segments. Otherwise th:

concerns these points, Curtis’ desecription

the Kentucky specimens ol the

. of winged females perfectly. The length of
the wings may be supposed to vary, sinc
the two figures given by Curtis are not
alike in this respect.

The body of the winged female is de
pressed, elongated, and fusiform, as seel
from above. The head is a trifle longe
than wide, is placed horizontally, witl

Enlarged.

. Garman, Del.

=3
‘@

e TR

The \Vh(}zlt Thri 1ps ([u'mu//n‘f[).\ cerealimin).

e
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the mouth opening in a conical prominence, which projects

| backward to the middle of the bases of the first pair of legs.
| A frontal groove produces a slight notch between the an-
B tenne. The antennsm are placed close together on the vertex,
B 2nd consist each of eight articles—the first two are thick and
B chort, the next three are obovate and about equal in length ;

the fifth is fusiform and longest ; the remaining two are small

and slender, the seventh the thicker, the eighth a trifle longer

and pointed. A ring of sets towards the distal extremity of
these articles gives an appearance of joints where none are pres-
ent. The compound eyes, borne wel] towards the front of the
head, are large and coarsely facetted. Between them are’three
rather large simple eyes. The first Segment of the thorax is 4
trifle wider than the head, and is quadrangular in shape. A
pair of small pits oceur in each side above. The second division
18 the widest, and is decidedly rounded at the sides. The third
division is nearly as wide as the second, but its lateral margins
are less rounded. The legs are, as is usual in the group, short
and stout. The femora of the anterior legs are here especially
strong.  The feet terminate in the usual pads. The wings are
very slender, the anterior pair a trifle the longer, and each bears
a loose fringe of long, slender hairs on each edge. The front
wings are provided with three longitudinal veins ; the hind
wings are veinless, When folded, they reach beyond the
Seventh segment of the abdomen, in some examples to the
middle of the eighth. The abdomen consists of ten segments,
of which the first is small, and those following increase in
diameter to the sixth, from which they rapidly diminish to-
wards the extremity, the last one forming a narrow conical
erminal prominence. The segment, the third from the last,
ach side three strong curved ambulatory bristles ; the
next to the last bears two long bristles at each side :
the coniea] terminal division is armed with two short, nearly
Spines, and bears also a pair of slender hairs about
le length of those on the preceding segment,

The color of the whole body is a uniform blackish brown.
@ and legs are a trifle paler distally. The anterior
1V10gs are faintly brownish ; the posterior wings are white, T
V€ not seen the wingless male nor the young. The young of

.\'t"ﬂ'[“.,:'é!

Straight,

T

s
i}'\;?*?.__‘."-
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7. cerealiwm have been described as ‘‘deep yellow, with the
greater part of the head and two spots on the prothorax dusky,”

LIFE HISTORY AND HABITS.

Insects of this group live upon plants in all their stages of
growth, and are, at all times, after they leave the eggs, active
and injurious. Their small size enables them to work their
way in between the ensheathing parts of the blades of grains
and grasses, where they puncture the plant and take up the sap.
The damage which they do is, consequently, similar to that of
the grain louse, but unlike the punctures of the latter, those of
the Thripid:e are often followed by a deadening of the tissues of

the plant at the place attacked. By injuries of this sort certain

species lessen the yield of fruit by attacking the blossoms of
fruit trees. Others, according to Prof. C. V. Riley, are carniv-
orous, and do us good service in destroying the eggs of the
plum curculio, and the young of the grape Phylloxera.

They are themselves devoured by other insects to some ex-
tent. The injuries of the grain-infesting species (L. cerealinm)

it is claimed may be avoided by early planting.

( Meromyza americand, Fitch.)

Order Diptera; family Oscinid:e.

Although I have not observed, in this State, any severe iI-
jury to wheat caused by this insect, its general presence i

1y

grain fields and pastures, together with its kKnown capa ili
fo

for occasional destructive outbreak, lead me to call attention
it here.

The fall brood of the pest works, in the grub or maggot state,
on young wheat, which it injures by burrowing in the base
of the plants, mining and eating out the central part. Al
this season its work is very similar to that of ‘the Osecinis, 0
which I have called attention in a Station Bulletin, and the
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grab which does the mischief is much like the larva of that

‘insect. The nature of the injury done by the fall brood led

Prof. S. A. Forbes to assign to the species the common name
“Wheat-bulb worm.’’
Another brood, which attacks wheat in spring, mines the

] istems, into which the grubs, as soon as hatched, gnaw their
\way above the upper joints, complete their growth, and change

to pupe in the interior. The first evidence of the presence of
this brood among wheat is seen in a premature change in the
color of the ears from green to yellowish-brown shortly before
the ripening of the grains. The character of the injury at this
season of the year led Prof. J. A. Lintner to apply the name

B Wheat stem maggot’’ to the pest. Dr. Fitch, the describer

of the species, applied the common name * American Mero-
myza,” a rendering into English of the technical name.

DESCRIPTION AND LIFE HISTORY.

Fig. 8. The Imago of the Wheat-bulb worm. Enlarged. H. Garman,
Del. After Fig. 1, Pl. 1., 18th Illinois Report.

The adult fly is about .17 inch long, is pale green in color,

Bharked with fthree lwide longitudinal blackish bands on the
4 fhorax, andjthree others on the abdomen, the latter converging

initingnear the hind end of the body.
It is larger than the Oscinis mentioned in Bulletin 30, and its
¢ad is more produced before the eyes. Otherwiseitis not very
9
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different. Excepting its inferior size and its color, it is a good
deal like the common house fly.

In September its eggs, which
are long, white and with ribbed
surface, are placed against the

L blades of young wheat, where they
adhere. The grubs which come
from them exist in the plants all
winter, commonly feeding upon
the tissues. They are,when grown,

lgtl}in1‘1\1111111?»;“31‘0l{\tlllli(d]t-li]):lilb \\.mtll]llL about .25 inch 1011g, yhnd! Leal,

Enlarged. H. Garman, Del. (After without legs or definite head, are
ficures 5, 3 and 6, 13th I]]nmh Re-

port.) faintly green in color, and are
provided with a pair of strong black jaws. The grubs become
pupze within wheat in the spring. In this state they are en-
closed in the larval skin, which forms a protective envelope, the
puparium. The puparium measures .17 inch in length, and is
thin and transparent, so much so that it has sometimes been

overlooked. This thinness and transparency, together with the
sbsence of distinctly separate knobs at the hind end, dis
tinguishes it from the puparium of Oscinis variabilis.

The flies emerge from the

: “’”*‘fr_*-mm,,\ pupa state in the spring and

ﬂ_,: place the eggs for the first

brood on the ensheathing

]‘l‘}:mi‘uf{(]:{ lﬁll‘(ﬁ' l;'l[;} 1tltl.|I)?\{.hpqll{;}]tlz‘th [‘::glll‘l 1)01’t10n of the blades, of

13th Illinois Report.) thrust them between these

and the stems. The grubs from these eggs live in the stems,

generally above the upper joint, and the flies which come

from them emerge and scatter from the grain fields before the
wheat is cut.

Prof S. A. Forbes has given us our most complete account of
this insect, but appears to have lost track of the flies soon after
they deserted the ripening wheat. He suggests as an explana
tion of this apparent disappearance that the flies may deposit
their eggs on some plant other than wheat, and another brood
develop on this in August and September. From the rapidity
with which the insect passes through its different stages nnder
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AGRICULTURAL EXPERIMENT STATION. 19

favorable circumstances this seems very probable, and especially
so since the fly is a native insect, and must have subsisted on
some native plant before wheat was grown in America. Yet the
failure to find the adults was in this case probably only ac-
cidental, since they occurred at all times last season (1889) during
July, August and September, up to the time when wheat came
up. They were especially common in blue-grass pastures,#
even when they were closely grazed.

The females deposit their eggs promptly when wheat comes
up in the fall, and some flies mature from these before winter.
Others remain in the wheat in the grub state until spring.

*EMEDIAL TREATMENT.

Late planting may be expected to serve as 2 means of avoid-
ing injury from fall broods, but volunteer wheat is so abundant
that the flies have enough food in the autumn without attack-
ing the sown wheat. Late planting can therefore be expected
to defer the attack only till spring—a gain, because it allows the
wheat a start. If, however, the burning of all volunteer wheat
in the early part of winter or early spring were generally prac-
ficed in connection with late planting, several wheat insects,
which, like this one, pass the winter in the grub or pupa state in
the plants, would be greatly reduced in numbers, and their
power for injury proportionally diminished.

Since the above was written T have learned that Mr. James Fletcher. Entomolo-

t and Botanist of the Government Experiment Farm at Ottawa, Canada. has

nd the midsummer brood in several grasses,

THE CLOVER BARK-LOUSE.

Coccus trifolii. Forbes.

Order, Hemiptera; family, Coccidar,

In the fourteenth report of the Illinois State Entomologist
are descriptions of two species of Coccidz, one from sorghum,
the other from white clover, which appear to differ chiefly in
the character of the attenn:e.
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The antennze of the clover-infesting species is described as
“* obscurely seven-jointed, the first joint as wide as long; the
second a little shorter and much narrower than the first; the
third and fourth a little smaller than the second, and not dis-
tinctly divided ; the fifth and sixth distinct, equal in length
and about equal to the first ; the seventh long, cylindrical, equal
to the two preceding, obtusely pointed at tip.”’

An opportunity to add something to a knowledge of these
singular insects is afforded me by the occurrence of the clover
species in this locality. The antennz, in specimens taken from
the knotted roots of white clover last July, vary in the number
of segments, some having eight of these, and thus agreeing with
the sorghum species, others conforming with the original de-
scription of C. ?rifolii. The differences have probably to do
with age or sex, and since the two species are so closely alik:
a form of C. sorghiellus, with antennz of seven segments, is to
be looked for.

Large specimens taken July 30th are .06 inch long, oval, de-
pressed, segmented, and covered with & coating of white wax
which, at the posterior end, covers also certain long hairs.
When the antenn are long, the segments composing them ar
as follows: The first, stout and short; the second, more slender,
but equal to the first in length ; the third, still more slende:
but of the same length as the second ; the fourth, about half a
long as the third, and not distinctly separate from it ; the fift]
and sixth equal to the third ; seventh, a little longer than th
sixth ; eighth, long, oval, about equal in length to the preced-
ing three together.

Each tarsal claw is provided with four capitate hairs (dig-
itules). The mouth parts used in puncturing consist of two long
chifinous filaments, which can be withdrawn, and then form :
long loop, which nearly reaches the bases of the posterior pai
of legs.

Only the wingless forms were collected.
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BOT OR WARBLE FLY OF CATTLE.

(Hypoderma bovis. De Geer.)
Order, Diptera; family, Oestridze.
My attention was recently called to
a young Jersey cow, which was suffer-
ing from numerous rounded, boil-like
swellings along each side of the back,
between the shoulders and thighs.
An examination showed these to be
due to the presence of the grubs of
this fly beneath the skin. At this
time, Febrnary 27, ninety of these
A e swellings, each with a round hole at
Hig. 6. The Ox Warble Fly. En-jtg apex, were visible. Another older
arged. H. Garman, Del. (After 3 ’

figure published by Packard.) cOW On the same farm was also in-
fested, though not so badly. I am unable to say how abundant
and injurious this pest is in the State, as this is the first case
teported to me. However this may be, the importance of the
stock interests of Kentucky renders desirable some notice of a
pest which is capable of doing great injury both to the beasts

and to the hides which are used for leather.

[n England the damage which the grubs do to the hides, by
cutfing holes in the most valuable part, has been estimated as
amounting to thousands of pounds sterling for single dealers.
Une Manchester firm has recently reported to Miss Eleanor
Urmerod, the English Entomologist, a loss of £16,716 on the
skins handled by them from January to December, 1888. Out
of 250,740 hides which passed through their hands, 83,580
were damaged by the bot fly grubs.

The injury to the affected cattle themselves is probably not
less than that to leather made from their hides. Where not
'éry common, cattle do not seem greatly worried by their pres-
¢nce. But any one who will take the trouble to examine the
sores which they produce, or to examine the inside of a
~warbled >’ hide fresh from the carcass, must be convinced of
the intense suffering which the beasts undergo. Even the
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pressure necessary to dislodge the grubs causes cattle to shrink
in a way that bears convincing testimony as to the pain which
they mutely endure.

Not infrequently cattle are killed by blood-poisoning due to
the putrid matter which collects within and about the swellings,

The bot-fly of cattle belongs to the same family as the horse
bot-fly (Gastrophilus equi), the sheep bot-fly ((Hstrus ovis), and
other similar flies, which in the grub state infest deer, squirrels
and rabbits.

The adult fly is about one-half inch long, has two smoky
wings, and its body is clothed with a yellow or orange-red down.
The hind part of the thorax is black ; the base of the abdomen
is yellow, the middle black, and the tip orange-red. They are
abroad during hot weather in summer, and at this time place
their eggs upon the backs of cattle. The meaning of this opera-
tion seems to be fully nnderstood by the beasts, and they some-
times become very restless and uneasy when the flies approach
them. The flies occur from July to October, after which they
are not seen again until the next summer.

The young grubs in the skin are at first very
small, and are, consequently, not easily detected
by ordinary examination.: As they grow, the
mounds on the back increase in size, and an

. opening appears in each through the skin. The
‘”iﬁ]-:- il:}‘:m‘l'fd“l; swellings become as much as an inch in diam-
H. Garman, Del. eter,"and are in some quarters known as worm-
als (wormholes). The fully grown grub is about one inch long,
very stout, the body made up of eleven divisions. It is footless,
has no developed head, and the segments are roughened with
patches of microscopic tubercles, which are doubtless of service
to it in creeping up and down in its burrow. At the hind end
of the body are the two breathing pores, forming a transverse
black spot.

Having attained their growth as larvae, they leave the swell-
ings, which, up to this time, they have lived in, and dropping to
the ground become pup:ze, and remain inactive under rubbish
or in the ground for some time. Finally the adult flies emerge
from these.
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REMEDIAL TREATMENT.

The grubs may be removed from the swelling by pressure
with the fingers; but where they are abundant, this is a
laborious process. When nearly grown, it requires time and
care to get them out in this way without crushing them. Miss
Ormerod states, after having made a very careful examination of
the subject in England, that several washes used by English
stock-raisers prevent very effectually the placing of the eggs or
the development of the grubs in the skin of stock. These washes
are rnbbed along the back of cattle at intervals in summer.
Train oil is perhaps the simplest and most generally accessible
of the materials found useful for the prevention of attack.

For killing the grubs in the skin a mixture consisting of one
part of flowers of sulphur to four parts of lard or vaseline,
rubbed on the openings, will be found to be effective. Poisons

1 substances possessing acrid properties should not be used, as
there is danger of their aggravating instead of helping the sores.

THE CABBAGE FLEA BEKETLE.

(Phyllotreta vittata. Fab.)

Order, Coleoptera ; family, Chrysemelid:e.

In cabbage and turnip plots not well cared for this small
e is very abundant and injurious in Kentucky. The injury
ordin aul) attracting attention is that done by the beetles, which
in many fields which I examined last summer were so abundant
that as one brushed along the plants the dispersing insects leap-
ing from plant to plant produced a pattering resembling in no

slight degree a shower of rain upon the leaves. The insect is
closely related to the cucumber flea-beetle, but is somewhat
larger (.08-.09 inch in length), is shining black, and is marked
with two sinuous yellow stripes which extend from the bases to
the tips of the wing covers. It is very much like another flea-

h*‘“ le (Phyllotreta zimmermanni) which sometimes also occurs
“pon cabbage, but differs in that the yellow stripes turn inward

l
+]
Ll

EE




24 REPORT OF THE

at both extremities, whereas in P. zimmermanni the stripes are
straight at the bases of the wing covers. Occasionally ex.
amples occur with the yellow stripes broken, leaving two spots
on each wing cover—one at the base, the other near the tip.

The early history of the cabbage flea-beetle was made ont. in
1865, by Dr. Shimer, of Mt. Carroll, Illinois. He found thst
the larva fed upon the roots of cabbage, in which respect it i
different from the very similar turnip flea-beetle of Europe,
and also from P. zimmermanni, both of which mine the leaves
of cruciferous plants when in the grub state. The eggs of the
beetles are placed at the bases of the plants. The grubs hateh-
ing from these work their way down into the earth, mining and
feeding upon the roots, in some cases so completely destroying
them that the plants are killed. When fuily grown, the grubs
are about one-fifth of an inch long. Prof. C. V. Riley de-
sceribes the grub as ¢ long, slender, sub-cylindrical, tapering but
slightly at either end. The general color is yellowish-white;
head dark-brown; mandibles still darker, and labrum light
brown. The dorsum of every abdominal joint, except the last,
is marked with two nearly transverse rows of about ten very
small, dark, piliferous warts, the rows separating near the
dorsal line, and approximating laterally. * % The tarsi each
support an obconical pulvillus, but no claws.”’

The grubs desert the roots when grown, and pushing their
way into the earth a short distance, make a small cell, and
change to white pup:e.

Doubtless, several broods occur each summer. The beetles
appear with the first warm days in spring, and may be trouble-
some at that time by eating off the leaves of young cabbage
plants as these come up. From this time forth, until cold
weather sets in (last season until the 30th of October), the
beetles are to be seen in larger or smaller numbers on the plants
they feed upon. In this State they are particularly injurious
to cabbage, turnips, radishes and mustard, but may occur on
almost any member of the family to which these plants belong.
They are common at times upon the leaves of cultivated straw-
berries, but probably do no great harm to such pilants.
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REMEDIAL TREATMENT,

After discussing the various remedies which have been pro-
posed for the injuries of a similar insect (Hutica MEmorum,),
which is often very destructive to the turnip crop in England
and on the Continent, Curtis concludes that the best that can
be done is to counteract the injuries by fertilizing the land on
which the crops affected are grown, thus inducing a rapid and
vigorous growth of the plants sufficient to bring them to
maturity in spite of any injury the leaves may suffer from the
mining of the larve and gnawing of the beetles. This is in
line with the observation of Dr. Shimer on the American
species, to the effect that seasonable rains lead to the formation
of new roots where the old ones have been destroyed by the
grubs, and manuring can be expected to have a similar effect.

Clean culture is here, ‘as in so many other directions, im-
portant. T have noticed that where weeds have been allowed
to grow up at the edges of cabbage plots the beetles were
especially common, and resorted to these very quickly when
disturbed at their work of gnawing the cabbage leaves. Such
lurking places should not be allowed to them.

Lime water sprinkled on the leaves has been strongly recom-
mended as a preventive of the injuries of the European flea-
beetle. This could probably be made useful for the injuries
t0 turnips here. The waxy bloom of cabbage leaves repels
any watery preparation so completely that it is doubtful if it
could be made to answer for plants of this kind. Paris green
or London purple can not be recommended for use on cabbage,
but no doubt could be used to advantage to prevent injury to
leaves that were not to be eaten. Bordeaux mixture will be
found useful for the same purpose, and as prepared, with the
addition of ammonia, has the advantage over most prepara-
ions of the kind in clinging for a considerable period to the
leaves upon which it is spread.
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THE POTATO FLEA-BEFRTLE.

e 11 (

\,('p'«-/://fu(/(,’.r'u fuscula. Crotch.)
Order, Coleoptera ; family, Chrysomelid:e.

W herever examined last season the potato leaves were found
to be gnawed full of small holes, which, from their abundance,
and from the fact that the edges of the holes became brown
after a time, often gave the leaves a diseased brown appearance.
In several fields examined I was not able to find a leaf enfirely
free from injury. The insect which does the mischief is a small S
black jumping beetle about .09 inch long, which is very closely g
related to, and very much like, the cucumber flea-beetle de- .
scribed by Harris in his work on Injurious Insects. -
The Kentucky beetle is black, with a few coarse punctures on S A
the front, and with the prothorax above coarsely and densely [,
punctured, with the wing covers coarsely punctate striate anl JEec)
covered with a rather long silken pubescence. The under side " 811
of the body and the limbs are also pubescent. The anfenns ‘ Hind
are loosely jointed, enlarging a trifle toward the tip, yellow, with [ by ]
dusky tip. The femora of all the legs are black, the tibiw dark g 1,
brown, the tarsi yellow, excepting the distal segment, which is BEGe
dark brown. Bieroq
The larva of the related cucumber flea-beetle feed in galleries JEDY A
which they make in the interior of the leaves of plants a tackel [ o
by the beetles, and become pupze without descending into the b o
ground. Several broods are believed to occur each season, the e ¢
winter finally being passed in the beetle state. Wemay expe el s
the early history of this species to prove similar to that of - EIly
CUCUMETTS. ot th
Tt was found last summer that a mixture of lime, sulphate o D'f b
copper and water, saved potatoes from the injury of this fle .
beetle very effectually, and I can recommend this mixture Wi”‘.
confidence to any one who may be troubled by the injuries ¢
this beetle on potatoes or cucumbers. Some late potatoes &
perimented on were sprayed once every week after the injuf

e e

Y
¢
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Bvas under way. It was at once checked, and the treated plants
B8 oon showed the effect of relief from injury. The Bordeaux
B ixture will probably be found also useful for the striped
B¢ cumber beetle.

THE PIGWHEED FLEA-BEETLE.

found
1dance,
brown
(Disonyca  glabrata. Fab.)
ATance,

ntirely ‘ Order, Coleoptera ; family, Chrysomelid:e,

a small In the class Insecta we find a good many species like the one

flicre recorded, which aid the farmer by destroying noxious
BWceds, This insect is very abundant about Lexington, and, in
iis crub and beetle state, strips the leaves from a coarse Species
BUf Amarantus (A. retroflexzus) everywhere common in rich soil,
ol commonly known as pigweed. The beetle bears a general
plesemblance to the striped cucumber beetle, and belongs to the
er side psame family, but is to be distinguished at once by the enlarged
ntennt Wlind thighs, the presence of brown spots on the prothorax, and
“'“L By the black outer margins of its wing covers.
¢ dark STt was first observed July 30th, when both larve and imagos
hich 1 gtcurred on the weeds. Larvee collected at this date had en-
Qfred the earth provided for them and pupated in small cells
alleries 7'-by August 8th. Adult beetles emerged from these pupse Au-
tackel §80st 19th, the period spent in the pupal stage thus covering
nto the {;3‘bunr ten days. The beetles were snbsequently observed until
on, tt SEEDtember 13th, Tn confinement, the beetles placed eggs in a
 expect MBIster on the leaves of their food plant during the night of
t of (. WEIRTy 315, Unlike several of the small tlea-beetles, the larvse

closely
sle de-

res on
densely
vte and

B this insect live exposed on the leaves. Probably more than
yhate 0f J0Tle brood occurs each summer.
his flez: S
re \\'i[L

iries
foes ex
e injurf
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DESCRIPTION, s
FHgg.—Elongated, about .04 inch Iy,
by about .01 inch in diameter, yellm.»;
smooth and shining to the eye; uny
the microscope the surface appe
finely reticulated, certain thicken
bands of the substance of the sh
bounding rather large more or lg
hexagonal areas, and certain otlg
bands dividing these areas into smalls
ones.
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Larva.—Body stout, roughened wi
numerous fleshy tubercles, each su
mounted by a single black seta |
s single ocellus on each side of the hes

larged. H. Garman, Del. Antennz short, stout, composed ¢
three segments. Free margin of labrum excavated, with:
cluster of seta arising at each side of the excavation, and il
four longer ones arising from the surface. Mandibles wil
three strong denticles. Maxillary palpi with four, labial pali
with two segments. Jointed legs stout, with a strongly cu
tarsal claw, and, arising at its side and projecting beyond i
lanceolate plate with pointed apex. No neck plate.
segment of the body with a transverse row of fleshy 1
which all togetber form eight longitudinal rows. A sucker
false foot at the hind end of the body is overhung by :
plate, from the margin of which arise eight setw, four
side. Preceding the false foot beneath are two transve:s
of seteze, the anterior of eight, the posterior of four.

. EEAroiy)
- - . 1 I ; 2-‘
longitudinal row of small setzc beneath. Spiracles, nine® B
: y : B ()
each side, circular, conspicuous. iten
Head yellowish-brown, darker in young examples. Antellggss

white, with a brown annulus. Labrum dark brown, pnlwiiﬁ
anterior margin. Mandibles pale, with deep brown firfllfi(‘.ff_-‘
Palpi brown, white at the joints. Body behind head whitis
setee everywhere brownish-black. Jointed legs dark bro"
tarsal claws brown distally, black at the base; tarsal 1"!1“:
whitish. Spiracles with dark rims. ILength of grown I

(Alcoholic) .23 inch, diameter of same, .08 inch.



AGRICULTURAL EXPERIMENT STATION. 29

~

Pupa.—White, oval in general shape, with numerous black

@ arising from the surface, as follows :
A pair between the bases of the antennz on the head ; a
mgle sefa behind each antennz ; a small cluster of three on
1 side near the posterior margin of the head ; a transverse
es of ten nearthe anterior edge of the prothorax, of which
fi-@ eight median are in pairs and farthest to the rear ; an
obliquely-placed series of three at each side of the prothorax ;
i S e pairs in a transverse row near the posterior margin of the
i O othorax, and outside and posterior to these, a single seta on
th side ; a transverse series of about four on each of the two

vl Posterior divisions of the thorax ; a pair at the tip of each
ET16CL WIH

|

l fhur ; 2 double longitudinal row along the middle of the
2ach s : , . - .
pabl abdominal segments above : two longitudinal rows at each side

inch long
r, velloy
e 5 undy

appear
bhickene

the shel

50 smalle

s i ithe abdomen on the prominent fleshy tubercles, the setse of
e hm, § inner row two, a large and a small one, on each tubercle ;
iposed ! between two large spines at ‘the extremity of the ab-

“"H‘h,f ’_’ineu: a series of three preceding each spine below. Spira-
'”f‘{ :‘\if‘ I8 conspicuous, elevated, black-rimmed, ranged between the
St

.
bia

0 lateral rows of tubercles. Terminal spines a little curved,

_ H‘ﬂlf 2] t0-thirds black. Length, .23 inch.
}‘_")“'E{UI.: m.ffy_/t,xvn.‘s‘mooth and shining above, the wing-covers evenly
o Tl d finely ;nun-ctulate. Under side and limbs finely pubescent.
iberid ’ead not as wide as the prothorax. Antennse short, not reach-
I8 beyond the middle of the wing-covers, pubescent, not per-
o broft 10ly enlarged towards the tips. Prothorax wider than

egularly convex above, narrowly, but distinctly mar-
ed ot

1_‘:,‘]\'91'-1155’

T on ek

‘ge serid the sides ; anterior angles a trifle produced at the sides
\ doutk e head, faintly angulate behind on each side ; posterior
; ‘“inv d " drcuate in the main, but with a slight median concavity.

d yellow in front, extensively black behind ; eyes black ;

tonth jpoz black, with the outside of the three basal segments
1’ ol ; labram dark brown, pale medially : maxillary palpi
Tontice " ; labial balpi, with brown tips; prothorax pale yellow,
| whitish iree brown spots above, the median largest, the lateral
< bron S Al or wanting. Elytra striped with black and yellow,
sal ph ollows.: A narrow sutural black Stripe ; next this a pale
wn h‘PS}trlpe, about equal to the first in width, not quite reach-
)

ase of the wing-cover ; outside the last g broad black
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stripe joining the sutural stripe at the base of the wing-cove
next, another yellow stripe about equal to the first in widt,

arising at the base of the wing-cover and joining the oth
its apex ; still outside is the third black stripe on the m:

the wing-cover. Body beneath largely yellow (orange

eI near
wrgin of

with a transverse band of brownish black on the metathory

Tips of femora, the tibize, and tarsi, black ; sometimes wi
femora nearly all black, and the middle of the abdomin

ments deep brown. Length, .25 inch.

A TOBACCO FLEA-BEETLE.

(Epitrix. parvula. Fab.)
O rder, Coleoptera; family, Chrysomelida.

This is a small brown beetle very closely related to th:

ber tlea-bettle (Crepidodera cucwmeris), and sometime

observed associated with that insect on potato leaves.
trifle smaller than the related species, being about .0f
length, and is very different in color. Like the other fle:
the thighs of its posterior legs are greatly enlarged, an

it to take long leaps when disturbed. It was observed

eral occasions last summer gnawing small holes in
leaves, in some instances marring their value seriously.

Its early history may be expected to prove similar t«
other flea-beetles. The latter feed in the grub state
galleries which they gnaw in the interior of leaves, in t!

or exposed on the leaves. Some pupate in the galleries,
enter the ground for this purpose. The winter is pa

them in the beetle state.
Examined without a magnifier, the beetle appears j

th the

al seg-

cucum:
3 t0 e
Tt is ¢
inch i

eetles
| enablé

Oon Sev:
tohact!

that o

eitheri

e 1001
othen
ssed If

76 Allowi{:

brown, with some obscure spots in the wing covers, the posterit

femora except the tips, the ventral side of the abdomen an

the two posterior divisions of the thorax, brown. The

uniform yellowish brown. Eyes dark, antenn® yellowish,

dd
head §
¢

cept several distal segments, which are dusky, pubescent, e
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g-Gover; composed of eleven loosely-articulated segments, which increase

1 width, j]n size very gradually from the second towards the tip. Pro-
her near bthorax yellowish brown, closely and uniformly punctured,
argin of @margined at the sides and at the base, angulate each side at
in lifel) Bihe base. Legs, excepting the basal three-fourths of the pos-
:t'lhom i '?terior femora, yellowish brown. Elytra with a large obscure
with the dmedian brown spot at the base, and a broad band of the same

inal seg- @S color across the middle ; pubescent, coarsely punctate-striate.
B Lime water has been used successfully for flea-beetles, and
fcould be used for this species were it not that the deposit of

Biime on the leaves would mar the quality of the tobaceco. At

any rate, it could not be used late in the season. Dusting with
pyrethrum or spraying the infested plants with a solution of.

this powder is the only thing which seems at all likely to serve.

€ cucum-

. BROWN ROT FUNGUS OF PLUMS, PEACHES.
es 1o e ! !
Tt is o APPLHS AND CHERRIES

3 inch il

1-heetles

d enablé At ol
; (Monilia fructigena. Pers.)
1 on ser

Lo 4 Order, Hyphomycetes; family, Mucedines.
CODACC . ¥

Fruit-growers in this region are familiar with the brown

that o “‘1’)21T<,‘?1:~<f which appear in midsummer on apples and plums,
eitheril adually spreading from the starting point, and finally caus-
16 1008 whole fruit to become a brown, rotting mass. The
s, othenjlisease is, in, perhaps, the majority of cases, due to the above
assed I[JDIant, one of the microscopic fungi. Unlike many other para-
Rsitic fungi, it has a wide range of fruits on which it lives, and,
yellow 8hen the weather is especially favorable to i, may work con-
posterifiiderable harm to blossoms, leaves and twigs.
, and (R 1t is safe to say that 25 per cent. of the apples and plums

, head [ "“Ch set, and would have matured on the trees in the fvicinity
vish, e o1 Le:x‘ﬁngton in 1889, were destroyed by this fungus. In some
ent, et Prehards, at least 50 per cent. were thus lost.
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LIFE HISTORY.

Fig. 9. Germinating spores of the brown rot fungus as seen under

the microscope. Greatly enlarged. H. Garman, Del.

The growing part of this parasitic plant consists of a net-
work of slender, jointed threads, which penetrate the infested
fruit in every direction, and continue to grow as long as there
remains suitable nutriment. After a time, certain of the
threads send branches towards the exterior, which finally push

through the skin, and form small oval spores at their free ex-
tremities. These spores are soon detached, scattered by cur-
rents of air, and find their way to breaks in the skin of other
fruit. Here they germinate, pushing into the tissue, and ulti-
mately produce in the attacked fruit another net-work of
jointed threads, with the accompanying decomposition.

On plums and other thin-skinned fruits, the tufts of spore-
bearing threads form on the surface numerous gray powdery
masses. On apples these gray masses are not so commonly
found, and often an apple may rot without yielding any of the
fungus spores.

During the spring and summer months the fungus grows
rapidly on plums and cherries. The spores get access to these
fruits almost entirely through breaks in the skin, most of
which are due to the gnawing of insects, or to a spontaneous
splitting which seems to follow certain conditions of weather
The spores may, however, send their germ tubes through the
unbroken skin of some of these fruits, it being only essential
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that moisture should be

present long enough

(about twelve hours) to

give opportunity. When

the skin is penetrated in

this way it is generally

where fruit hangs in con-

tact so as to retain moist-

ure between. By dusting

plums with spores, and

then wrapping them in

moist tissue paper, I have,

on several occasions, suc-

ceeded in getting the rot

started through the un-

broken skin. Once in the

fruit, nothing ecan stop

the destructive work of

5 the fungus except the de-
B struction of the fruit

‘:'1‘n~ fruiting part of the brown rot fungus, itself.

mplete spore bearing thread; B, the ter- In the case of thicker-

portions of several branches more highly

fied, showing the manner in which new skinned app]es the spores
es and segments are developed. H. Gar-

el. rarely—never, as far as
I have observed—get access in the forepart

of the season through the unbroken skin.

But notwithstanding this, apples are in some

localities badly injured at this time by the

fungus. T believe that in at least seventy-five

f per cent. of such apples the fungus will be

found to have made entrance at the ‘‘eye.”’
Out of one hundred affected apples counted
on two trees in the summer of 1889, only one

tl, A plum in A : 3
he bll‘o\vn rot Showed the rot starting at the side, and this

Iy by o 818 e had been injured through some accident.
- = S 3

u the smface, Apples do not retain their immunity from
ping thismoist,. . O
. Garman, Del. " attack until mature, however. From some

‘ause the skin becomes more easily penetrable as the fruit
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ripens, and last fall I saw a
many examples with the
starting at the side where
was no perceptible break i
skin.

Most of the apples infeste

this'fungus fall to the groun

disappear before the close o

mer, but others cling to the br

SRR and dry up and remain there
]:ist'z&-ltzi'llg‘\:l:t i\tlhe “eye.” Natural ing, it is believed, ERaey
size. H. Garman, Del. fungus spores till the next ¢
Still others with fraces of rot are carried into the cellar,

they are pretty sure to convey the disease to other

stored with them. By such means as these the fungus i

ried through the winter, and is conveyed to fruit the fol
summer.

CONDITIONS WHICH INFLUENCE THE ROT.

Moisture due to frequent rains, to conditions of the
phere, or to temperature unfavorable to evaporation,
marked effect in accelerating the destruction of fruit
fungus. Because of its favoring influence, the rot i
prevalent in the spring and autumn, the intervening dry
of August being a time when it is least active. As a rul
on which the foliage is thickest, and those which are c
or shaded by large trees, are worst affected. The north
some trees is badly affected, while the side most exposed
sun is much less so. e pay

Certain features in the distribution of:the rot are ne
explained in- this way. Some varieties of apples are n
jured than others. A couple of Janet trees in the orchar
Experiment Farm were in 1889 especially affected, and.
early part of October, did not retain one-fourth o
original loads of fruit. Ifis not easy to determine ju:
this liability to invasion was due to, since the situation

trees was as favorable with respect to sunlight and air =

of other trees by their side which showed very little rot.
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fungus made its way in always at the eye, and T am inclined to
think there is some peculiarity in the eye of this variety which

favo

A
LA

\nother instance of this kind which has come under my

noti

J. J.
(1211“{
In the same yard are relatively but little affected. In this case

in
the
du

star

is

insu

wil

rs invasion by the fungus.

e is that of Superior Gage plum on the place of Mr.
Curtis, near Lexington. These are every year badly
\ged by the brown rot, while ordinary Green Gage plums

culiar suseeptibility of the Superior Gage appears to be
to the crowding of the fruit along the branches. Once
ed on a branch bearing plums, which grow as these do, it

only necessary that the weather be moist for some time to

e the growth of the rot from plum to plum along the
branch.
REMEDIAL TREATMENT,
follows, from what has been said as to the influence of
ture on the prevalence of brown rot, that all unnecessary
ition, such as trees, shrubbery, weeds, or grasses, calcn-
to retain moisture on the fruit trees, or to encourage the
g of fallen fruit, should be removed. By such means as
nuch can be done to counteract the injurious influence of
NESss, :
the case of fruit which is crowded upon the branches, it
ometimes be wise to remove a part in order to save the
nder. [am told that Mr. Curtis saved about half of the
rior Gage plums on his place last summer by removing the
i which became affected. The rotting of fallen frunit is
a source of contamination to that still on the trees, [t
if possible, be destroyed, and can, in many cases, be

‘omically disposed of by allowing hogs to eat it.

frui

1 aj
B are

HI)PY

1

Soun
nl—fl(_'..p g

' not well to carry to the cellar for winter keeping any
affected in the slightest degree by rot. If the fungus is
‘pple, it will destroy that apple at least, and the chances
hat it will be the means of contaminating others. Winter
'~ with rot specks on them should be separated from the
fruit, and be disposed of as promptly as possible. Un-
ary moisture in a cellar used for storing apples should be

| @voided for reasons which will be apparent to any one who has

ollowed this paper.
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Dusting with air-slacked lime, or other absorbent mate:
calculated to keep apples from rotting, by preventing the

1al, s
aath.

ering of moisture on their surfaces. In all probability, the rot

may be lessened by passing the fruit, previous to st

through a weak solution of carbolic acid, thus Killing the
which, during the summer, have lodged upon it.

Boxes and barrels in which fruit has rotted are to be a
as means of storing. They can be disinfected by sp
thoroughly with a one per cent. solution of carbolic acid.
should, at any rate, be thoroughly dry before putting
fruit in them.

FUNGICIDES FOR BROWN ROT.

A number of experiments were made during the sum
89 with the view of getting reliable data as to the ef
poison-bearing fluids on the fungus which causes this rot.
bolic acid, potassium sulphide and sulphate, hyposulp!
soda, London purple, copper sulphate, and a mixture of
sulphate, lime and water (Bordeaux mixture) were used
experiments were directed especially to the purpose of 1
what would Kill the spores, and at the same time would n«
age the foliage of the trees. Spores were sprayed witl
preparations from a small atomizer once or twice, an:
then introduced under the skin of the fruits. In this
perfect test of the efficacy of the preparation was ob
for when the spores were not killed, they would, whe
introduced, invariably grow, and cause treated fruit
The brown rot was conveyed back and forth between
peaches, apples, wild cherries and grapes.

With the exception of London purple and the four p
solution of potassinm sulphide, none of the fungicides
all the spores when applied but once. The effect of th
cation was to some extent dependent on the strength
solution, the use of the stronger ones being followed by
tardy growth of the rot, and fewer growths relative
number of inoculations. It is not to be understood, ho
from the result of these trials, that a single spraying ol
would be useless. It is to be remembered that the spo:
produced in great quantities, and the fact that the gros

f]'in\-;’.
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"1 had been Killed. The experiments are not published as having

than a provisional value. They were made for the
own guidance in further experiment.
following series will illustrate the effects of these fungi-

when sprayed on the spores a single time. Green apples
used, each one being punctured and inoculated in four

it places. The spores were introduced at 3:15 p. M.,
Ist. A check, consisting of apples punctured in the

hows the rot starting from every point of inoculation

gust 3rd, the date at which all the treated apples were

amined.
EXPERIMENT 104,

d a one per cent. solution of potassium sulphide.

Used

Aug,

(2 ]

2, 10 rot. August 5, some rot starting at punctures 1
August 6, rot decided at puncture 1 : lessso at 2. Aug.
nore than one inch in diameter at puncture 1 ; some rot
Aug. 9, rot at punctures 1 and 2 growing rapidly ; no

punctures.3 and 4. Aug. 12, {ruit of monilia has ap-
at punctures 1 and 2.

EXPERIMENT 105.
4 two per cent. solution of potassium sulphide.

3-12, no rot. Aug. 14, a slight appearance of rot at
&4 Aug. 19, some rot at punctures 2 and 4.

EXPERIMENT 106.
a four per cent. solution of potassium sulphide.
-19, no rot.
EXPERIMENT 107.
one per cent. solution of carbolic acid.
-6, no rot. Aug. 7, rot at puncture 1 over a half inch
leter.  Aug. 9, rot at puncture 1 rapidly extending.
, Tot at punctures 1 and 4—a profuse growth of fungus
No rot at punctures 2 and 3.

EXPERIMENT 108.

4 two per cent. solution of copper sulphate.
5, 00 rot. Aug. 5, some rot at puncture 4. Aug. 7,

f00at puncture 4 more than one inch in diameter. Other punc-
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tures free. Aug. 9, rot at puncture 4 now fully two inches i

- . ]
diameter. Aug. 12, all the rot has spread from puncture 4—
a fine growth of fungus spores.

EXPERIMENT 109.
Used two and a half per cent. solution of iron sulphate.
Aug. 3, no rot. Aug. 5, possibly some rot at puncture 3,
Aug. 6-12, appearance as on Aug. 5. Aug. 14, rot 1§ inch in
diameter at puncture 3; punctures 1, 2 and 4 free. Aug 19
rotted throughout. Some fruit of the fungus developed.

EXPERIMENT 110.

Used a five per cent. solution of iron sulphate.

Aug. 3, some rot at puncture 1. Aug. 6, rot decided a
ture 1. Aug. 7, some rot at punctures 1, 3 and 4. Aug. Y
decided growth of rot at all the punctures: about 4 inch in
diameter at puncture 4; 4 inch in diameter at 1 and 2; 1 inch
in diamater at 3. Aug. 19, apple nearly all invaded by r«

Note.—It will be observed that the five per cent. solution of

iron sulphate has here been less effective than the 24 per cent.
solution used in Experiment 109—a result probably due (o re
pellant properties of the powdery coating of the fruit from
which the spores were taken Unless watched closelv. the
fluids employed were very likely to colleet in droplets, so that
such of the surface sprayed would not be moistened. This
bloom of fruits is a natural protection against the attacks of
fungi, the value of which is not commonly appreciated.

EXPERIMENT 111.
Used a five per cent. solution of potassium sulphate.
Aug. 3-5, some rot at all the punctures ; decided at 4.
6, rot decided at punctures 1 and 4. Aug. 7, a large
area at punnctures 1, 2 and 3. Aug. 9, rot decided at all
punctures. Aug. 12, fruit of the fungus at all the punctures;
none elsewhere. Aug. 19, badly rotted, fruit of fu

abundant.
EXPERIMENT 112.

e N : —_
g e A A R 5

Used a ten per cent. solution of potassium sulphate.
Aug. 3, a trace of rot at all the punctures. Aug. 6,

——

st e
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8 .ea ¢ inch in diameter at puncture 1; § inch in diameter at 4.
' Ang. 7, a rotted area more than 1 inch in diameter at puncture
i rim' fairly started at two ; about 1 inch in diameter at 3 and
4. Aug. 12, a good growth of fungus spores like those which
appear on plums.
EXPERIMENT 113.

Used Bordeaux mixture (in the proportion of 8 pounds of
per sulphate, 10 pounds of air-slacked lime and 22 gallons
iter).
3, no rot. Aug. 5, some rot at puncture 1. Aug. 6,
area about puncture 1 about one-half inch in diameter.
. 7-9, rot at 1 rapidly extending ; punctures 2 and 4 free.
12, some fruit of the rot fungus.

EXPERIMENT 114.

‘d a solution of hyposulphite of soda (in the proportion
one pound to ten gallons of water).
3, some rot at punctures 3 and 4. Aug. 6, rot one-half

n diameter at puncture 3 ; evident rot at 4. Aug. 7, rot
ind 4 ; none at 1 and 2. Aug. 9, rot growing rapidly at 3
: evident start now at 1 and 2 also. Aug. 19, entirely
l—no fruit of fungus.

EXPERIMENTS 133-148.

> tests were repeated in experiments 133-143, the only
nce being that, in the latter, the spores were sprayed
with an interval of twenty hours between sprayings. The
praying for experiments 133-140 was done on August 9.
spores used for experiments 141-143 were sprayed last on
10. In each case the spores were used as soon as dry
he last spraying. The inoculated apples were observed
tinnously up to August 19, and in no case was the rot de-
L at the punctures. Later some of the apples were con-
ited from rotting fruit in the same room ; but I am
led that none of the introduced spores germinated. A

the apples were kept until October, and showed no rot
punctures.
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HXPHRIMENTS 68-78, 79-89, 92-102, AND 115-1

These are series intended to show the effect upon foliage of the fungicides
employed in the preceding experiments. Leaves of growing plants wire
sprayed with the solution by means of an atomizer, and the effect watched
for several days afterwards. Experiments 68-78 were made on the lcaves
of a plum tree; Experiments 79-89, and 92-102 were made on the leaves
of apple trees; Experiments 115-125 were made on potato leaves. The

Table below gives the result:

~ 3 ~ . | - .
Experiments Experiments | Experiments
t"-\.—7l"§. 79-09. 02-102.

FunGicipe UsEb. i

Potassium sulphide, 1 per cent. . No injury No injury. | No injury.

3 Al g i Leaves a little dis-
Potassium sulphide, 2 per cent. . No injury No injury. color
J 2 colored.

Leaves injured

at «'L]gcr.

Leaves brown at

Potassium sulphide, 4 per cent . cdges.

No injury

Carbolic acid, 1 per cent. . , . . No mjury. No injury. No injury

Injured and A nut brown |

Copper sulphate, 2 per cent fallen. discoloration. |

Badly injured.

A faint dis- ‘

Iron sulphate, 214 per cent. . . . Discolored. :
i coloration.

No injury

Leaves dis- Leaves discolored but

Iron sulphate, 5 per cent ., . . Injured badly. colored not much injured.

Potassium sulphate, 5 per cent. . | Injured at edges. No injury. No injury.

Petassium sulphate, 10 per cent . Jadly injured. No injury. No injury.
i

Bordeaux mixture. . . . .. WL No injury, No injury. No injury.

Leaves a trifle

Hyposulphite of soda . . . . . . A
! injured.

No injury. No injury.

CONCLUSION.,

The potassium sulphate solutions were on the wholt
effective in destroying the vitality of the spores, as w
seen by reference to the record under experiment 111 an
The 10 per cent. solution injured the leaves severely i
out of four trials, and the 5 per cent. solution in one
four trials. Judging from the record, it would seem pr«
that this material would not prove useful for preventing !
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The iron sulphates are perhaps not fairly tested in experi-
ments 109 and 110, inasmuch as the stronger solufion has been
least effective, very probably, as already explained, because
of some failure in the manner of applying the solution used
in experiment 110. A glance at the result of tests of this sub-
stance on foliage, however, shows it to be one of the most
injurious of those used, the 5 per cent. solution having dam-
aged the leaves in every one of the four trials, while the 21
per cent. solution injured them slightly in two out of four

‘ [t is possible that iron sulphate can be made useful in

cases, but these tests would indicate that it should not
d stronger than in 2 per cent. solutions.
2 per cent. copper sulphate solution (Exp. 108), while
the most effective in destroying the spores, was also
the most injurious to foliage, having in every one of the-
ests injured the sprayed leaves badly. A weaker solu-
ould perhaps prove sufficiently destructive to the spores,
‘rate would be required to avoid injury to the trees.
hyposulphite of soda (see Exp. 114) was one of the least
e of those used, and seems capable of some injury to

three remaining preparations seemed to be about equally
e. The potassium sulphide of 4 per cent. strength is,
er, too strong to be used safely on foliage. The 2 per
olution injured the leaves in one out of four tests, and
perhaps be avoided for the same reason, especially since
inary spraying the quantity of material used is less com-
under control than in the case of experiment work.
er cent. solution did not injure the foliage in any in-
and from the work I have done with it [ am led to
¢r it one of the most promising remedies for brown rot.
carbolic acid is one of the most harmless materials used,
s not so disagreeable to work with as some of the others.
not deter insects from growing frnit upon which it has

7 been prayed, and hence is not as complete a remedy as the
wo B Next.

ut o S Bordeaux mixture is in some respects the most valuable
obable & Deparation that has been devised for use against parasitic
- Tot. |'ingi.  Not the least of its valuable properties in preventing
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invasion by fungi is its indirect action by repelling inju

rions

insects. An eminent economic entomologist wrote mnearly

twenty years ago: ‘‘It is now a well established fact that

common Plum Curculis causes the dreaded rot of plums
peaches to spread at a fearful rate by the punctures and
ings which it makes in the ripening fruit, and that wher:
predisposing influence is guarded against, such rot is gen
confined to comparative narrow limits, or does not occur :
Many varieties of apples are disposed to rot in a similar
ner, and to fall from the tree just as they are ripening.
rot in apples, as may be seen from the transactions of our
Horticultural Society, was very prevalent last fall, the R
Janet being especially predisposed to it, and there can
doubt but that the punctures and gnawings of the little
combined with those of the apple curculis, are likewis
principal agents in producing it.”” From my own observa
made during the summer of 89, I can bear witness to th
taken by insects in causing the rot to spread. Of all the 1
plums which I examined, there was not one but had th:
broken by insects or other agencies. In several insta
succeeded in getting the rot started through the unbroken
by keeping plums wrapped with moist tissne paper and
a bell jar. While it is possible, therefore, for the spo
penetrate the unbroken skin, it is evident that this is n
usnal method of invading the tissues. Any fungicide
quently which does not take into account the influen
insects in spreading brown rot, is seviously defective. Bo:
mixture, as I have shown elsewhere, answers this P
admirably. It remains upon the leaves for some time
being sprayed, apparently retaining, in a large degr
original properties, both as a fungicide and insecticide
action is decided in killing the spores of fungi, and it
less efficient in preventing the depredations of gnawing i
It probably acts to some extent as a preventive of f
attacks after it has been dried upon the leaves; but from :
recent experiments I am disposed to believe that spores
brown rot fungus falling upon the dry mixture are not me
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THE BITTER ROT FUNGUS OF APFELES.

(Glevosporium versicolor. B. & O.)

With the brown rot fungus another very different species was
occasionally observed last summer, sometimes on the same trees,
and in the fall it was found to be frequent in some orchards.
Its presence is to be known when the fruit is pretty well rotted
by the appearance of minute, scattered, daik-colored pustules
beneath the cuticie. Apples rotted by the brown-rot fungus

are brown at first, but later blacken,

become shriveled, and finally dry out,

but always retain a smooth, shining

surface. In the early stages of rot

caused by the bitter rot fungus, it is

often so like the other that it can not

be distinguished by ordinary methods

of examination, and it is not until

. the characteristic pustules push up
]\‘.f‘1{1{:?&?':1\;ff[]f,),‘:u.],'\:"(]ﬂ’é the cuticle that it may be known,

. ‘!”]'Tﬂ“hf';ii‘(“}'lj]l’gdt:“](( and 1 am unable at present to give

Nutural size.  H. Garman, Del. any characters other than the pres-
ence of these bodies which is available for the purpose. The

1ot under consideration has been named the * bitter rot’’ by

N\

Fig, 14, The reproductive bodies of the bitter rot fungus
(Glewosporium Tversicolor). A, a surface view of orfe of the
bustules which develop beneath the cuticle of apples, event-
ually pushing up and breaking it; B, growing thread of bitter
rot fungus, with spore-like knots at intervals; O, germinating
spore. H. Garman, Del.
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our best authorities in such matters, and it is probable, there.
fore, that it has under some circumstances an unpleasant taste,
I have been unable to distinguish it by this means. The apples
used by me for cultivation of the spores were, when rotted,
as spongy and sweet as dried apples, quite like the apples iy
which the brown rot fungus had been introduced.

The rot is produced in apples, as in the case of brown rot, by
the invasion of the tissues by the fungus, and the subsequent
development among the cells of a network of jointed threads,
the activities of which cause a softening of the previously
sound and crisp fruit, and ultimately change to a dull brown
color. The rot may start from one or several points on the
same apple, and in some cases works chiefly in the interior,
leaving intact the part just within the skin and the colors,
until the heart is completely invaded and destroyed.

B

[){’i N W
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K
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Fig. 15. A vertical section through a fruifing pustule of the
bitter rot fungus. A, cells of which the mass is chiefly
made up; C C, cuticle of the apple; B, spore-bearing
threads of fungus showing beneath the edges of the broken
cuticle. Greatly enlarged. H. Garman, Del.

The network of cells gives rise, after a time, to col
rounded masses (the pustules already mentioned) of
beneath the skin. These enlarge, and when fully devel
push up the cuticle in little rounded eminences. Whe
visible from without, these masses appear as small dark s
which, under a magnifying glass, are seen to be whife cen
with a narrow black inclosing ring, the latter, in appea:
due to certain dusky-walled eells which at this stage i
the mass beneath. Finally the cuticle over each mass is
tured, and the cells crowd into the break, the outermost one
becoming serially disposed, and at the last giving rise ©
slender projecting threads, each bearing a single elongated




AGRICULTURAL EXPERIMENT STATION, 45

spore at its tip. These little spores, set free and carried away
by currents of air, convey the rot to other apples upon which
they may find lodgment.

In addition to reproductive bodies such as these, the threads

in th
gi‘.'f—

renes
the d
mean

200(
St

interior of rotting fruit become swollen at intervals, and

rise to spore-like bodies that become the centers of a
ed growth of threads. The presence of such bodies in
caying fruit renders it very easy to convey the rot by
of bits of rotting apple introduced in punctures made in
fruit.

REMEDIAL TREATMENT.,.

¢ general resemblance in the habit of the two fungi makes

bable that remedial measures which are successful for one

prove efficient for the other. It is evident that the rotted

which is commonly left clinging to trees or on the ground
h them, is a sonrce of danger to fruit which will be borne
trees later, and it goes without saying that this, if noth-
e is done, should always be removed and destroyed. As
en suggested in notes presented on the other species,
an be profitably employed for the purpose. I would not

st that hogs be allowed the freedom of an orchard. The

d froit which falls in the natural course, or is brought
by storms, is often too valuable to be Spared, but turned
‘ntervals after the frnit of value has been picked up,
cannot fail to prove a benefit, both as regards injury
‘ot fungi and from fruit-eating insects.

rot is so readily conveyed from apple to apple that harm

v always result from saving rot-specked apples with sound

0 applications of fungicides, it may be said that prepara-
f potassium sulphide, carbolic acid, or of Bordeaux
may be expected to serve a beneficial purpose ; but,

s I know, they have not yet been used for this species.
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THE APPLFE SCAB FUNGUS.

( Fusieladiuwm dendriticum. Wallr.)

Order, Hyphomycetes; family, Dematicza.

The apple scab is another fungus disease which is co

in many Kentucky orchards. It is not as uniformly

as the brown rot fungus, but, judging by the frequenc
which badly scabbed apples appear in the markets, is i

localities very injurious. During certain favorable
this fungus becomes locally abundant in the apple-g
States everywhere, and occasions much loss to orchard
marring the appearance and dwarfing the growth o
It was especially common in 1889, a fact which may b«
attributed to the frequent rains.
As a general thing, it is mo
mon in old neglected orchar
in those which are younger a
ter cared for. It is sometim
fined chiefly to one or two
an orchard, and affects som:
ties more than others. It
lieved to be especially com
trees next wooded land.
several times found ftrees
overhung old lichen-covered

1mon
cSen|
with
SOme
asons
)Wing
8 h\
fruit,
afely

com-
than
bet-

con-

much worse affected than oth

e L the neighborhood.

fig. 16. An apple atiected with 5 S
Wscab” (After Sorauer.) The scab fungus of itsel
no rot to appear. It is confined to the tissues imm

beneath the cuticle of fruit. When it invades one side

apple, the growth of that side is, to some extent, check:
a final effect of misshapen fruit of small size. Ordina:
checking of growth and impairing of appearance is tl
injury done, the quality of the affected apples nc

especially inferior to that of uninjured fruit. But som

ties, when scabbed, have a tendency to split, thus pe:

access to insects and rot-producing fungi, and in this 1
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scab may result in the complete destruction of fruit. In addi-
tion to apples and apple leaves, the fungus attacks the pear,
infesting fruit, leaves and twigs. In Europe it has been found
B on various thorn trees, the mountain ash, ete.

The scab-like growths start each from a single center soon
after the fruit sets, and, if isolated, grow to a diameter of
mmon [ abont one-fourth of an inch. While thus not invading much of
sent WS the tissue, the injury caused by one of these spots extends over
with a considerable region, as may be seen by the effect upon the-
some [ side on: which the Spot occurs. Where numerous centers of
asons [ growth oceur, the greater part of the surface is ultimately-
‘ B invaded and coated. The spots are generally blackish at first,
& rary to some extent, and when old, are often denuded,
arly smooth, and of a reddish-brown color, The growing-
of the fungus is at the margin of each spot, and, as the.
unding tissue is invaded, the cuticle of the fruit is lifted
COM- ), and often remains as a pale rim. The center of old spots
than [ consists very largely of a corky substance formed by the fruit

1 bet- ‘ toresist the injury done by the parasite.

3 CON-

)11 0l

have
which
fences

ers i

causes
liately
of an
. with
rily this
 chiel : Fig. 17. A section through one edge of a scab spot. A,
being 3 developed spores; B, the upturned cuticle; C, the paren-
; chyma like cells of the parasite occupying the epidermal
varle = cells of the apple; D D, tissues of the apple. Greatly
mittiog enlarged. (After Sorauer.)

vav the On the

leaves of apple trees the effect of injury by the apple
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scab fungus is so different from that on fruit that, judg

this alone, it would not be supposed to have any relatio:
that which produces scab on fruit. The examples of ai
leaves before me show the fungus in early stages of gro

forming scattered, sooty spots from .06 to .25 inch in dia:

In examples with the injury farther along many of the
have united, or the growth forms conspicuous sooty
along the midrib aud veins, and the injury is now pex
on the under side in brown areas of dead tissue, which
‘spond in the main to sooty spots of the upper side.

The growing part of the fungus is in the form of a
made up of numerous small cells, which may complet
the epidermal cells of the apple. As the cuticle is puskh
-at the margin of a spot, the cells, which, by this proc:
exposed, send up little stalks, which bear each a spor:
tip. The latter are brown in color, and very variable
and shape. Very frequently they are oval, and when ol
be divided into two cells by a cross partition. The
germinate readily, and have been proved by Dr. Ga
Botanist of the Agricultural Department at Washingto
capable of invading fruit through the unbroken ski
spores, in all probability, retain their vitality duri
winter, and give rise to much of the scab that appe
next spring. In some instances the activity of the fun
been observed to continue on apples stored for winter us

REMEDIAL TREATMENT.

It is claimed that a solution of hyposulphite of soda
proportion of one pound to ten gallons of water, spr:
affected trees, has a decided beneficial effect. It is ve:
able, from the experiments made with it on other fun
Bordeaux mixture, applied in the same way, would pr«
ful. Of the two, I should favor the latter as most Ii
check and afterwards prevent scabbing. Potassinm su
from its prompt destruction of spores, is another
which could be depended on to check growth already
but its preventive action is not equal to that of B
mixture, and we should expect better results from
-of the latter.
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1ged by

During most seasons attention to the removal of any thing
N with

which retains moisture or prevents a free circulation of the air,
affectel WLcill be found to have a good effect on trees which are especially
owthas S hiect to attack. Grass or shrubbery should not be permitted
ameter, to grow rankly. In weather favorable to scabbing, the prepa-

e spois [ rations mentioned are the only resort left which promises relief.
ands [

ptible

COTTe-

1ssue,

v fll THE BLACK ROT OF TOMATOES.

hed up

i re o

pes e

0SS, 418
o at its S This is a widespread disease, which often destroys a large
| size MEpart of the fruit on vines. In its early stage a small gray, or
may WSbrown, discoloration appears in the depression usual at the
pores S nex of the fruit, or elsewhere, in green tomatoes, and, as it
WA, Extends, the affected tissue becomes sunken and blackened.

to be IR e succulent character of the tissues, the decay extends

The pvery quickly, and soon renders the invaded fruit worthless.

the Blle disease is not very well understood, but is believed to be
s the WG, ‘ungi, one or more species of which are always to be
15 125 O Nl in the blackened tissues.
B The fungus which T have most frequently found on decaying
Rbmatoes is, perhaps. Hypomyces solani, better known under
Bhe name Fusisporium solani, from its almost invariable
, in the Mresence on rotting potatoes. Of this speties Worthington (.
:d o0 WMt writes: ¢ The mycelium appears to have the property of
prob- ‘,bl'enkiw up the cell walls, of injuring the contained starch,
i, that SN speedily reducing the potato to a loathsome mass of
> ust SNtridity.”’  This view of the activity of this fungus in causing
lzely © S in sound vegetable tissue is not held by others who have
1 phide, SEEIven ¢} subject study. It seems very probable, at least,
ateril behavior of its spores when introduced artificially into
tarted ‘onnd tomatoes or potatoes, that the rots of these vege-
deats 4re not caused by it. Like the numerous bacteria which
he 1% in the decaying tissues, it is almost certainly dependent on
vegetable matter for sustenance.
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If the fungus on tomatoes is identical with that occurri
rotting potatoes, its ordinary spores germinate In severa!
different ways. These spores appear on the surface in

whitish tufts. Individual spores are long, spindle-sh:

pointed at each end, slightly curved, and are'made up o!
four to six segments. In the summer these spores, taken
from rotting potatoes and transferred to moist cells, Ic
cross partitions separating the segments, and sent out fro:
pointed extremity a slender germ tube. Wherever one ol
latter came near another spore or another germ tube,
branches pushed out at right-angles to the primary tub:
ultimately united the two.

During the winter dry spores of this sort taken from
toes which have rotted in the fall, germinate in moist cel
readily, but do not lose the cross partitions previously.
placed in water, the central cells swell up, sometimes
one at first, but finally all except the pointed terminal o
come rounded, the whole resembling a chaplet of thin-
almost spherical spores. Then rather thick germ tube
ont, commonly one for each cell ; but, unlike the thre
summer spores which I examined, germ tubes of the di
cells show no attraction for each other, and, as far as ob
always remain separate.

A second fungus which occurs in rotting tomatoes is
sporiwm tomato. T can say nothing of it from personal
ence. Prof. B. T. Galloway, who has probably given it
attention than any one else, reports it capable of induc
in either green or ripe tomatoes. Since the fungus na
the disease is pretty well established, it is safe to assu
benefit will result from employing trellises for vines, an

ng on
very
lense
1ped,
from
fresh

the
each
these
small
and

planting them well apart. Some years ago tomatoes (acim

in my own garden were badly injured, probably half
fruit being destroyed. With the idea that the rot mig!
with the variety, or was encouraged by the plant:
allowed to lie upon the ground, the next two years the
was planted and the vines were supported on trellises.
little rot appeared upon these vines. Just how mucl
resulting immunity was to be ascribed to the variety, ar

to trellising, can not be stated. The object at the time

Very
of the

] what

18 00!




a scientilic experiment, but to get tomatoes free from rot. The
fact seems to be that smooth varieties are less likely tc rot than
rough ones, a fact worth keeping in mind in getting seed to

'ing on
al very

L dense

1 1

\aped, plant on ground in which the disease has appeared. This,
& from together with care in the matter of cultivation, is about all that ‘
n fresh can be recommended in the light of present knowledge of the
08t the dises
m each
[ these
, small
es, and BULLETIN No. 17.

v Field Experiments With Corn.
ery
hin This year a series of experiments with corn was begun upon
o the farm of the Experiment Station, having for its object the
ha study of many questions, mainly as follows :
1led. 1. The effects of the leading elements of planit Jood, used in
: f}@ variows combinations, on the production of corn.
st 2. The financial results which follow the wse of comnercial
srent Jertilizers on o worn soil such as ours.
served, 3. The effect of barn-yard manure on corn compared with
that of the leading ingredients of commercial fertilizers .used
P invarious combinations.
cperi: omparative effect of different forms of phosphoric acid.
Joser 0. The effect of sulphate of iron on the growth and yield of
g 10t R
el 6. The value of tobacco stems as a Jertilizer.
that 1. The permanency of effect of different fertilizers.
frou 8. The relation of fertilizers to shrinkage and to the propor-
\es) il lion of cob to kernel.
Jf the J. Does the application of various fertilizers have any rela-
vy tion to the amount of phosphoric acid, nitrogen and potash
beitg laken up by the corn crop ?

rophy When these experiments were planned it was not expected.

Verr that the results this year would solve the problems laid down.
 of he [ fact, they were planned with the idea in view to continue.
ad whil [EERChEm 2 series of years, that variations of seasons might not be a

was 10 JEREOUICE Of error in reaching conclusions. Tt is evident that some.
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If the fungus on tomatoes is identical with that occurri
rotting potatoes, its ordinary spores germinate in several

different ways. These spores appear on the surface in

whitish tufts. Individual spores are long, spindle-sh
pointed at each end, slightly curved, and are'made up o

four to six segments. In the summer these spores, taken

from rotting potatoes and transferred to moist cells, lo:

cross partitions separating the segments, and sent out fro
pointed extremity a slender germ tube. Wherever one ol
latter came near another spore or another germ tube,
branches pushed out at right-angles to the primary tub
ultimately united the two.

During the winter dry spores of this sort taken from
toes which have rotted in the fall, germinate in moist cel
readily, but do not lose the cross partitions previously.
placed in water, the central cells swell up, sometimes a
one at first, but finally all except the pointed terminal o
come rounded, the whole resembling a chaplet of thin-
almost spherical spores. Then rather thick germ tube
out, commonly one for each cell ; but, unlike the thr
summer spores which I examined, germ tubes of the di
cells show no attraction for each other, and, as far as ob:
always remain separate.

A second fungus which occurs in rotting tomatoes is
sporiwm tomato. 1 can say nothing of it from personal
ence. Prof. B. T. Galloway, who has probably given it
attention than any one else, reports it capable of induc
in either green or ripe tomatoes. Since the fungus na
the disease is pretty well established, it is safe to assur
benefit will result from employing trellises for vines, ar

planting them well apart. Some years ago tomatoes (acm

in my own garden were badly injured, probably half
fruit being destroyed. With the idea that the rot mig
with the variety, or was encouraged by the plant:

allowed to lie upon the ground, the next two years the o

was planted and the vines were supported on trellises.
little rot appeared upon these vines. Just how much

resulting immunity was to be ascribed to the variety, and
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a scientific experiment, but to get tomatoes free from rot. The

fact
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seems to be that smooth varieties are less likely tc rot than
h ones, a fact worth keeping in mind in getting seed to

on ground in which the disease has appeared. This,
her with care in the matter of cultivation, is about all that ‘
> recommended in the light of present knowledge of the

BULLETIN No. 17.

Field Experiments With Corn.

year a series of experiments with corn was begun upon
m of the Experiment Station, having for its object the
of many questions, mainly as follows :
The effects of the leading elements of plant food, used in

rious combinations, on the production of’ corn.

(/'U/'/ 0
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E tion 1
] /r‘lin'f; 7

Wi

he financial results which follow the use of comimercial
lilizers on @ worn soil such as ours.

The effect of barn-yard manure on corn compared wilh
/' the leading ingredients of commercial Jertilizers used
‘ious combinations.

omparative effect of different forms of phosphoric acid.
"he effect of sulphate of iron on the growth and yield of

e value of tobacco stems as a Sertilizer.
lhe permanency of effect of different Jertilizers.

l'he relation of fertilizers to shrinkage and to the PTOpor-

cob to kernel.

Joes the application of various fertilizers have an Yy rela-

' the amount of phosphoric acid, nitrogen and potash
up by the corn crop ?

: 1en these experiments were planned it was not expected.
B that 1

IH fa
B them
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e results this year would solve the problems laid down..
they were planned with the idea in view to continue-

2 series of years, that variations of seasons might not be a

of error in reaching conclusions. Tt is evident that some.
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of the problems, as, for instance, No. 7, the permanenc
effect of different fertilizers, could only be begun this year.
might be two, three, four or more years before the fertili
applied this year would be exhausted, and until that time t!
experiments must be continued before a definite conclu

could be reached.

Y ofF

It

Zers

1886

sion

Fxplanations.—By the leading elements of plant food ar

meant nitrogen, phosphoric acid and potash. Plants feed
other soil-elements besides these, and they are just as esse;

to plant life as these three ; but, generally speaking, all but |

ingredients are furnished to plants in abundance, and there-
fore, in studying what to put on our soils to make them mor
productive, we need concern ourselves with only these thre

(Commercial fertilizers are manufactured and sold for the

pose of supplying nitrogen, phosphoric acid and potash, :

the market prices depend upon these ingredients. Some f
izers contain one of these ingredients, some two, and
all. Generally speaking, a commercial  fertilizer is a
ture containing two of these ingredients, and sometimes

the proportions varying greatly in the various brands and oft

in the same brand. It is at once seen to be a very difficul

not an impossible, task to test all the various brands
on a given soil in order to find out those that produced the

effect. It is an easy matter, however, to find out whether

given soil needs potash, phosphoric acid or nitrogen, o:
combination of these elements for a given crop. Having f
out this by experiment, we have only to look to the analys

the various fertilizers to tell which brands, if any, could be

to advantage on the soil and crop tested. If the experime
proved that potash was all that was needed on a given soil |

the corn crop, all those fertilizers whose analyses show littl

no potash would not produce favorable results, under whatever

name sold.
The effects of the leading elements of plant food, wuse
various combinations, on the production of corn.

The land used for the experiment was high, gently slopi

toward the middle of each plot. The soil is derived fron
Lower Silurian limestones. These beds are fossiliferous, ran
in character from thin-bedded blue limestone with rich phosp
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layers, to thick-bedded, semi-crystalline grey limestone The
suvbsoi! is a light colored clay, so retentive as to make the soil
deficient in natural drainage. The land has been in cultivation
a long time, the exact length not known. It was in hemp before
the war. In 1863 it was in corn : in ’70 and ’71 in wheat ; in
meadow In *72; ’79 in potatoes ; ’S81 in clover ; ’82 in millet, and
in '87 in rye. It is believed that no stable manure or other
fertilizers were applied before these experiments.

I'he Season.—The season, especially after the middle of July,
was very favorable for a large yield of corn. While silking and
earing there were a number of heavy rains. The continued wet
fall prevented the corn from maturing well, and in consequence
1t was much softer than usual.

[or this experiment the plots were 1o acre each, 1814 feet long
feet wide, except plots 7a and 7b, which were 7 acre

The ground was plowed in the early part of May, but

the cut-worms were found to be so numerous that planting was

delayed until May 21st. Before the planting, the ground was

thoroughly harrowed, and then marked off in such a manner
that the hills were three feet apart each way, and the outside
row was 13 feet from the boundary line of the plots. The corn
was planted by hand May 21st. To insure a perfect stand, six
bt kernels were put in the hills. The variety planted was
Dent. It came up well, and was thinned at hoeing time
stalks to a hill. So carefully was this done that a per-
fect stand was obtained. The corn was cultivated four times
with 2 Kalamazoo Spring-toothed Cultivator, and hoed twice.
Fach plot received the same treatment in every respect except
as to the fertilizer used.

The fertilizers were applied May 10th, broadcast, except
where otherwise stated. In order to insure even distribution
they were mixed with dirt before applying. On plot No. 7a,
after the general fertilizer was applied broadcast, three pounds
of sulphate of potash were applied in the hill at time of plant-
ing, care being taken to mix the potash with the surrounding
soil 80 as not to injure the corn or young plant.

8 Plot No. 7b received only three pounds of salphate potash
8 20plied in the hill, with the same precautions as were used in
4pplying it on plot No. 7a.
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The following plan shows the arrangement of the plofs and
the kind and amount of fertilizer used :

No Fertilizer.

Acid Phosphate, 30 1bs.
Sulphate ot Potash, 1) Bgsis
Sulphate of Ammonia, 15 ‘¢

Acid Phosphate,
Sulphate of Potash,

Acid Phosphate, 30 1bs.
Sulphate of Ammonia, 15 <

Sulphate of Potash, 10 1bs.

Sulphate of Ammonia, 15

No Fertilizer.

*Acid phosphate 15 Ibs.

Sulphate of potash 5 lbs.
Sulphate of ammonia 7% 1bs.
Sulphate of potash in hills 3 lbs.

+ Sulphate of potash in hills 3 Ibs.

In these experiments sulphate of ammonia containing 20.0
per cent. nitrogen was unsed to furnish nitrogen ; acid phos
phate to furnish phosphoric acid, containing 14% per c '
this ingredient, and sulphate of potash containing 53 per
potash to furnish potash.

When the corn first came up no immediate effect was noticed
from the application of any of the fertilizers. The corn on all
the plots grew slowly until after a heavy rain, about th mid-
dle of June, when it seemed to take a vigorous start. So0!
after, the two unfertilized plots showed to great disadvantag:
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Some two weeks thereafter it was noticed that plot No. 4, while :

looking fairly well, was not doing as well as plots 2, 3 and 5.
el When the ears were well formed the following observations A4
B were taken : : A ; I i
Plot 1. Stalks slim and short; tassels short and imperfectly .
B dovel ped ; ears very short and clinging close to stalks ; foliage ; S5 T
oreen, with yellow cast. f
| Plot. 2. Stalks large, thick at base, tall ; foliage dark green; i
£, tassels well developed ; ears long, falling from the stalk. The “:
contrast between plots 1 and 2 was very marked.

I 3. Had the same appearance as No. 2 in every respect. Hlag
" Plot 4. Stalks a little taller than No. 1, and color a little N
green, but nothing like the vigorous appearance of 2, 3

9. Compared favorably with 2 and 3. Not quite so

6. Same appearance as No. 1.

& DPlots 7a and 7b.  To all appearances like Nos. 2 and 3.

' Ihese observations were kept up until the corn was cut and

b shocked; but all through the season a marked difference to 5

'_: their advantage could be seen on plots 2, 3, 5, 7a and 7b.

. In September a continued rain together with a wind storm

B blew the corn down badly, which marred the appearance of the

+ field but did no great damage.

I Alter the corn was cut it was shocked, three shocks to the

iy acre plot, each containing an equal number of hills. This }

¢ "as cone in the latter part of September and early in October. g y

& 48 500n as the corn ripened. Afterward it was allowed to stand i

20.0 : and mature until about November 20th, when it was husked. !

- "h‘-’:" At this time a photograph was taken of the end shock of each \
ent. ol plot with the corn by its side. All photographs were taken f

r cent

& exactly the same distance from each shock. From the photo-
B <1aphs of plots 1, 2, 8, 4and 5 a photo-engraving was obtained,

ticed and the prints are presented on the following page to show the

n all marked difference in the appearance of the corn on the different

mid- blots. It will be observed at once that plots upon which potash

Soon Yasapplied showed to advantage not only in fodder but in size
ntage and quantity of ears as well.
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The following table shows the yield of field-cured ear corn
and fodder, calculated per acre. The corn is given in bushels,
counting 70 pounds per bushel. Under ‘ Yield of Fodder®’
we include the whole amount of stalks, leaves, etc., left after
removing the ears, and it should be noted that the corn was
cut within six inches of the ground for the sake of uniformity :

TABLE 1.

Application of Fertilizers to

FERTILIZER USED,

210y tod poarpdde doz
“[1MO,] JO Spunog ‘oxy |

.\']lllll()(l

tash Sulphate . . . . , .. .| 100 ’
id “Bhosphateffestvisaitiie: 300 -
nmonia Sulphate . . . . . 150 )

tash Sulphate . . . . . . [ 100}
id Phosphate. . s e B 00

.¢id, Phiosphatese: (Ll b i 300 )
nmonia Sulphate . . . . . 150 |

tash:Sulphateis =l o 100
monia Sulphate . . . . . .| 150

tesh Sulphate .. . ... . . . 100
L Phosphatestte ntilisutan 300 |
imonia Sulphate . . . . . .| 150
sh Sulphate in hill . . . .| 60| ‘

60 | 63.7| 6,420 |

‘ | 7

9,970 |

tash Sulphate in hill . ‘

In examining these results it will be noticed :

1. That in those plots where potash was one of the ingre-
dients of the fertilizer applied, there was a marked increase in
the yield of corn and fodder.

4 _ 2. That in plot 4, where both phosphoric acid and nitrogen,

the form of ammonia sulphate, were used, there was no
treased yield of product.
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3. That nitrogen produced no increased yield, for plot 3
without nitrogen, but with phosphoric acid and potash, pi.
duced as great a yield as plot 2, where all three were present,

4. That phosphoric acid was not essential, eitker alone or i

combination ; for plot 5, without phosphoric aecid, produce
nearly the same yield as did plot 2, where all were present, ang
plot 3, where phosphoric acid was mixed with potash.
5. That therefore potash was what caused the great increase
in both yield of corn and fodder. This is further shown by
comparing the yield of plot 7b, where potash alone was used
with other plots.

6. The results show that a greater yield was produced on
plot 7a than on plot 2, where all conditions were the sa:
cept that plot 7a received, in addition to the fertilizer
to plot 2, 3 pounds of sulphate of potash applied in t
Plot 2 received at the rate of 100 pounds of potash pe
and the yield of corn was 63.4 bushels. Plot 7a receive
rate of 160 pounds of sulphate of potash per acre,
yield was 80 bushels. This would indicate that 100
sulphate of potash per acre was not sufficient to pr«
maximum crop. It is probable that even 160 pounds
sufficient to produce the best results.

7. It would seem, by comparing the yield of plots 2,
with 7b, that 60 pounds sulphate of potash per acre, ap
the hill, produced as great an effect as 100 pounds sowed
cast. It is very doubtful whether this would have been
the latter part of the growing season had been dry.

While general conclusions should not be based on the
ments of a single year, the results are so marked as to s
indicate that, for corn, polash is the fertilizer needed
soil of the Haperiment Station farm.

This holds true for potatoes also, as shown in Bulletin
The results on hemp and tobacco prove the same to
of these crops, and there are strong indications that th
will be greatly benefited by the application of potash
would indicate also that soils of like character in the Bl
Grass Region would be benefited by potash fertilizers, but thi
actual trials only can demonstrate.

The conclusions reached show no indications for soils of tl¢
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olot 3, other geological formations of the State, but the experiments ‘ Hadi
L, Dro-  should be an object lesson as to the intelligent use of commer- At L
ent, cial fertilizers. They show that we should know beforehand SRt E Y
or in what our soil needs, and then apply a fertilizer which we know, ‘ P AR
duced from its analysis, will furnish the element or elements needed. n
, and There were last year, legally, on sale in this State, 43 different
® brands of fertilizers containing less than 2 per cent. of potash ; ':
cTease should we have applied any one of these to our soil for corn, “
0 by no marked increased yield would have been apparent, not be- b i
used cause the fertilizers were worthless (as they undoubtedly would
have produced good results on soils deficient in phosphoric acid by 1
d on and nitrogen), but because they did not contain the potash nec- e '
)y ex: essary for the corn crop on our soil.
)plied The following table gives the results of another set of experi-
hill ments on a series of 1-10 acre plots adjoining those first
acre, described. The series was planned to test the comparative
¢ the value of the different forms of phosphoric acid, but the phos-
1 the W phates were not applied this year. The corn was planted and
yunds cultivated at the same time and in the same manner as
uce 4 described above. Fach plot received 16 pounds sulphate of I
as not pota 6 pounds sulphate of ammonia, and 10 pounds dried
blood, except plots 1 and 10, which received no fertilizer. The
nd 5 Sresults serve to confirm the conclusions already stated as to the
led in effect of fertilizers containing potash, and to show the uni-
road- Rformity in yield on the various plots. Leaving out of consid-
rue if Beration the results from plot 2, the results are quite satisfactory,
Band show the land to be well adapted to plot experiments. It : ,
X peti BVill be observed that the greatest difference in yield between ' ;
ongly a0y two of the plots between Nos. 3 and 9 is about 7 bushels. |
n the SThe sma]] yield of ear corn on plot 2 cannot be explained. . :
This difference was not observed in the growth of the corn on : ¥
Vo. 16 Jthis p] A satisfactory agreement is to be observed also in "
> trt Sthe results from the fonr unfertilized plots used for comparison '
whea! SN this and the preceding experiments. In these the variation
This WS from 25,3 bushels to 31.6 bushels, or an extreme difference of
, Blue -3 bushels corn per acre. ;
uf this '

of the
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TABLE 2.

T = i =
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Application of Fertilizers to Corn.

e
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ur 910y
pIetx
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FerTILIZER USED.
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aroy dad spunog
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ur

1od speysng ur

Jo
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o oz it e S i i st Lt el e T al, i i 3,500

Potash Sulphate Rttt
Ammonig Sulphate . . . . . . 34 | 5,150
Dried Blood .

5,920
5,200
5,465
5,460
6,090
6,115
6,310
3,640

| Same as No.
| Same as No.
| Same as No.
| Same as No.
Same as No.
Same as No.
Same as No.
| None .
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The financial results following the use of the leading
ments of plant food on corn.

In taking into consideration whether there followed a profi
by the use of the fertilizers on the various plots, the
fodder was not considered, althongh in some instances ther
was a marked increased yield. As the corn counld have been
sold at the time it was cribbed for 32 cents per bushel of 70
pounds, our calculations were based on this valuation. The
acid phosphate applied cost at the rate of $2.70 per acre, the
ammonia sulphate $4.50, and the sulphate of potash
except on plots 7a and 7b, for which it cost $3.20 and $1.°
acre respectively.

The average yield of the two unfertilized plots was d:
from the yield of each of the other plots to find the increas
yvield. Frqm these data the following table has been co
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TABLE 3,
Financial Results,

1

ongs A
* A1y
angB A

PIeLX

Jo

* a0y aod

f Pas ) 18Z1[1300,1 JO 1500
Jl)

FERTILIZER USED.

uIoy) jo

w10))

* 910y Jad

[ =19 Suisn Aq

|
|
|

Jod
Jad
posBaIOUT

h Sulphate, . 1 SR A e e ! |

| Ehosphatersmikeshas  Sikiiiat it b 20 28 } $10 94
monia Sulphate . i

| Sulphate. . \

3 02
| Phosphate. . Rl

ap
ob

Phosphate. . .
nia Sulphate . .

1 Sulphate
nia Sulphate .

q ¢le- | Sulphate., . s F55 |
’hospate

LA I"ﬁik w SR ik ol O T e SRS E e | 25 60 16 26
i . . nia Sulphate . G R s s ‘

proft ‘ P Sulphatefnablliv i S8 i ‘ . |

the S | Potosh Sulphate tn bl L . L. .| 120 2088 | 1104
; there . : A sig Wl

» been B Loss, $7.20.
| of T S Proceeding to a discussion of the results, it appears :
The B | That there was a profit in every instance where potash was
e, the MRed notash used alone on plot 7b yielding the largest net
2.0 rofis.
<07 NY. On plot 4, where no potash was used, but phosphoric acid
jd nitrogen were supplied, none of the money advanced for
lncted MR fo.i5) izer was recovered.
reasel 8. It is probable that the phosphoric acid and the nitrogen
piled: Brlied on plot 2 did not cause any increased yield of crop,
&° Dotash alone causing it. The money expended, therefore,
B the acid phosphate and the ammonia sulphate, viz : $7.20,
B lost, and decreased the net profits just that amount.
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The effect of barn-yard manure as compared with that
the leading ingredients of commercial fertilizers used i vari.
ous combinations.

The plots selected for the experiments with barn-yard manure
were separated from plot 7b of the previous experiments by
two intervening 1-10 acre plots, and a road 14 feet wide. The
intervening plots had received an application of commercigl
fertilizers at the rate of 200 pounds per acre; neither of these
fertilizers contained over 1.5 per cent. of potash. The yield
was, respectively, at the rate of 26 and 31 bushels per ac:

As the land had been previously richly manured wl
desired to make the manure trials, no fresh quantities
manure were applied at the time of planting. An unm
plot at the end of these plots was selected for comparison.
The following results were obtained :

TABLE 4.

Application of Barn-yard Manure to Corn.

X

|?_

n.l.)\"

S[x}l[‘c‘ll”

ur
ul

FerriLiZER USED.

* spunog (

Jo s[aysng
IOppog JO PIPIX

dad urop) xwy Jo pre
*Spuno g

Jad

[QE I Mianure s ol b 64.0 6,080
IO M ANTITE e bt s ol A e St s ol 5,420

1 35EN o Eentilizer s an S et i 25.83 | 3,640

By comparing these results with those given in
will be seen that the barn-yard manure produced an increaseil
yield slightly greater than was obtained on the plot whicl
received 100 1bs. sulphate of potash per acre, but less than 0
the one receiving 160 1bs. per acre.

The effects of Copperas (Sulphate of Iron) on the Yot
and Yield of Corn.

Some remarkable results have been reported from the use
copperas on crops. As to its real value as a fertilizer either
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hat of directly or indirectly, there is a difference of opinion. In order
vari B (o study its effect on the growth and yield of corn on our soil,
B i following experiment was begun : Our soil is evidently well
anure ] supplied with iron, and it was beiieved that if it had any effect
s by W it would be an indirect one, and not as a supplier of plant food.
The B The experiment was made on two plots that had been enriched
nereial & previously by barn-yard manure. The plots were 1-10 acre
: B cach in size. On one plot a complete fertilizer was applied
yiell S before planting the corn, consisting of 30 pounds of acid phos-
' phate, 15 pounds ammonia sulphate, and 10 pounds of sulphate
re e N of pofash. Six pounds of copperas was mixed with dirt, so
ies of M that the whole weighed 40 pounds, and the mixture applied in
nurel W the hill when the corn was planted. The other plot received no
arison. S fertilizer except the same amount of copperas applied in the
B same way. Adjoining these was a plot of corn receiving no
T of any kind. The manner of planting and cultivation
» same as described in the preceding experiments. Dur-
> early growth of the corn, it was noticed that the corn
iuch darker green appearance on the plots containing the
as than on the other plot. In the latter part of the

; season no distinetion could be observed.

llowing results were obtained on the above plots :

TABLE 5.

Application of Copperas,

I

PIOLX I

J()

Ferririzer Useb.

porddy

qse 10
W]li"]-
1411 0l

P a0y 1od spunog
-lﬂl)')l)d‘{

Jad

sh Sulphate . .
monia Sulphate .
,- Acid Phosphate .
L0100 - Uopperas in hills |, .
pperasin hills . .
use O

i No Fertilizer .
p1ther




64 REPORT OF THE

Observing the results in the table, we are led to believe thyt
the conditions which make the application of copperas of hep.
fit were not present in our experiments.

The value of tobacco stems as a fertilizer on corn.

There are thousands of tons of tobacco stems wasted in Kep.

tucky annually. It is stated that the stems are got rid of by
dumping them into the rivers, or other waste places, or by
burning. At one of the tobacco factories in Lexington, the
mtation is in the habit of sending every morning for the stems
made the previous day, otherwise they would be taken to the
engine-room and burned. It was to call the attention of the
farmers of the State to this waste product that several experi-
ments were planned to show the effect of tobacco stem
fertilizer. We did not attempt to carry out many of the
iments last [year, as we desired to become better acqa:
with the productiveness of our soil first, and to find
elements it really needed. Tobacco stems are valuabl:
fertilizer for the nitrogen, and especially potash, whicl
contain. If it was found upon trial that the soil needed
phoric acid, it would not be expected that tobacco stems

be of much benefit if applied alone, so that but one ple
given to this test on corn, more to show indications than c
sions. Unfortunately, the experiment was made on
near a pasture lot, where it was found out afterward
manure had been scattered. The second plot in this ex
ment, intended for comparison, received no fertilizer of :
kind at our hands, but whether it had received the same
ment as to manure it is impossible to state.

It is certain, however, that the corn on the plot receivin
tobacco stems, during all periods of growth, had the fines?:
pearance of any corn in the whole series of experiments.

The following table gives the yield of corn and fodder o
two plots, calculated per acre :
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TABLE 6.
Application of Tobacco Stems.

|

PERIX |
PRLX

t a0y

.\‘Pll[]()(l

‘sppysng

l]()
.’()

Fertirnizer Usep.

19d  spuno

JZod
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" 0D V

ur
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6,270
3,940

e — e e N

relation of fertilizersto shrink cage, and tothe proportion
rernel,

our previous calculations we have based our calcula-
7}19 weights of field-cured corn ; that is, the weight of
t was husked after curing in the shock. We did this
corn is marketed here in the ear, and is often sold
ibbing. At the time of husking we were offered 32
uishel for the erop, and from this we had a basis for cal-
profits by use of the fertilizers. It is evident, however,
true value of corn for feeding purposes depends upon
matter it contains and the proportion of corn to cob.

ving the effects, then, of the various fertilizers, this

should be considered : What is the effect of fertilizers

nkage, and upon the yield of cured shelled corn? In
order to

study this question, after the corn was husked from
was weighed and spread over the floor of the barn loft.
is well ventilated for the purpose. The corn from
was separated by appropriate partitions. It was put

November 17, and on December 17 it was weighed
led, and samples taken to the laboratory for analysis.
determinations of the laboratory samples showed that

' Was not as well cured as was expected, but in all prob-

& experiment was carried far enough to show any

e in shrinkage between the corn of the various plots.

7and 8 show the data obtained on this point, and also
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oive the average weight of the ears from the different plot
taken at this time:

TABLE 7.

Loss by Curing.

|

quea)

FerrirLizer USED.
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| Acid Phosphate 30 . .
| Sulphate of Potash 10 .
| Sulphate of Ammonia 15,
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Acid Phosphate 30 . . .
Sulphate of Potash 10 . .

Acid Phosphate 30 :
Sulphate of Ammonia 15, .

Sulphate of Potash 10 . . .
{ Sulphate of Ammonia 15. .

6 | Manure .

i Tobacco Stems 400 .
i
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TABLE 8, i
Proportion of Cob to Kernels, and Bushels Shelled Corn Per Acre.
j K
oS S e ‘

et Sl e
FERTILIZER UsED. ::A 4k e g
“'r::.— Q .:-Z 1

i 4 =

o Fertilizer . .

AcidiBhosphatetieaisi e a0 1he. )
Iphate Rotas IR o Gl e T g hs -l le i 14
Sulphate Ammonia . . 15 1bs. |

id Phosphate , . . . e ONhsiy
ulphate Potash. .

\cid Phosphate . . .
ulphate Ammonia .

ulphate: Potash ./, .\ . . . :101bs)
phate Ammonia .

Manure , 55 15 21.4 58.6

baccaiSTArnE s EEa e . 400 1bs. 85.6 14 .5 20.7

.0 i 7251
|

s the application of fertilizers have any relation to the
Lof phosphoric acid, nitrogen and potash taken up by

o

’i)

e foregoing experiments an interesting question arises
the amount of phosphoric acid, nitrogen and potash
up by the corn crop on the various plots differently fer-

.

rder to determine this question as far as the harvested !
[ the corn-plant are concerned—that is, all parts of the
viant except the roots and about four inches of the butt
stalk—samples of fodder, kernel and cob were taken for

%, and from plots 16 and 19, which had received barn-yard
and tobacco stems respectively. These Ssamples were
selected in order to have average results.

each plot there were three shocks of corn.

For the
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fodder samples, stalks from each shock were selected that had
lost none of their leaves or tassels or any part of them. Hach
sample thus taken, weighing from 25 to 35 pounds, was cuf up
in a feed mill, and taken directly to laboratory, where it was
again weighed ; after drying, a sub-sample of about 2 p ounds
was finely ground, and after standing about a day in the open
air was bottled, and the analysis of the fodder made from this
sample. One bushel (70 pounds) of the cured ear corn, sampled
by selecting the number of ears to correspond to the weight,
was shelled, and samples of the cobs and Kkernels faken
analysis after being ground.

Analyses of these samples were made, and from the re
the following table was prepared, showing the amoun
potash, nitrogen and phosphoric acid contained In the
from each plot, and also, for comparison, the amounts aj
to each of the fertilized plots :

TABLE 9.
Fertilizing Elements Taken up by the Corn Crop:

PoTasu. PHOSPHORIC ACID. NITROGE
Pouxps PEr ACRE. Pounxps PER ACRE. Pounps PER

o
N

doap o ur dn ueymy,

“doapy oy ur dn uayug,
-19,] o)

None. 23. None.
44 . 57, i 30.9
44 . ‘ 44 4 None.
44 35.¢ 30.9

None. 43 4 30.9

36 ¢
36.
24,
35.

o
ol

52.

SO 00 = =100
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.7'0.. SHA ; il : "’.0-.

:";3:‘ o e

From the results obtained it will be seen that in no instant®
was as much potash taken up in the crop as was applied in the
fertilizer. This is true also in regard to phosphoric acid, excelt
on plots 2 and 19, on which the crop contained more of this
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substance than was applied in the fertilizer. In the case of ; Gk A
nitrogen, we find that in every instance the amount contained S g
in the crop was greater than that applied to the plot. It is to
be noted, however, that in the case of plot 4, which received no
potask, the difference is but slight. No comparison can be ! ' i
made for plot 16, as we do not know the composition or amount 3

of the barn-yard manure applied. These results give additional ‘
support to the conclusions already stated, that our soil is defi-

cient in potash, bat is capable of supplying enough phosphoric g
acid and nitrogen for the corn crop.

M. A. ScovELL, Director,

A. M. PETER, Ass’t Chemist.

BULLETIN No. 18.

1. Hemp Faperiments.

It is a well known fact to those familiar with the crop, that ?

hemp requires to be grown on rich land. The custom in Ken-

tucky is to grow hemp only on new land—that is, land that has

been in pasture—and preferably on woodland which has been

in pasture for years. Worn land—or even land that is compar-

atively rich, but which has been in cultivation with other crops

—is considered unsuitable for hemp-raising. 0ld land can not

be ‘“brought up? by applying fresh barn-yard manure ; as, L
while a rank growth may be obtained, the fibre is generally I
B coarse, and of an inferior quality. : !

he object of our experiments with hemp this year was to ] ,
ry whether hemp could be grown snccessfully on old ground ' ¥

by means of commercial fertilizers. Only a beginning at solv-

g ihe problem was attempted. We were not prepared to j )
undertake the work, except in a preliminary way at the time, :
B 8 the Station farm was purchased only the fall previous, and a
:;_ i:‘l‘em amount of surveying and other preliminary work had to
& De

- done before it was available for experimental purposes.
| Nothing was known of the productiveness of the land or even-
R 1688 of fertility. It was thought best to study the requirements
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of our land before using fertilizers extensively on it.

consequence, but seven-fortieths of an acre were given t

hemp experiments. The plots were adjacent to plots N
Table I, and No. 1, Table II, of the corn experiments (Bul
17). On these last plots there were produced, respectiv

In
the

0.z1%
letin

26.8 and 27.9 bushels of corn, without fertilizers, as may

seen by reference to Bulletin No. 17. This shows that the
experiments were made on well worn land.
The land used for the experiments is of the same

acter, and had received the same treatment previously.

the land on which the corn experiments were made, and

described in Bulletin No. 17, as follows :

“The soil is derived from the Lower Silurian limes
These beds are fossiliferous, ranging in character from
bedded blue limestone, with rich phosphatic layers, to
bedded semi-crystalline grey limestone. The subsoil is a
colored clay, so retentive as to make the soil deficient in n
drainage. The land has been in cultivation for a long tim
exact length being unknown. It was in hemp before the

In 1863 it was in corn ; in ’70 and ’71 in wheat; in mead
725’79 in potatoes; ’81 in clover ; 82 in millet ; and

rye. It is believed that no stable manure or other fert
were ever applied before the experiments.”

The ground was plowed and harrowed about a week b
planting. The hemp was sown April 22d. After the hem
some six inches high, the various fertilizers were appl
four of the plots, leaving three unfertilized, as follows :
Plot 1. No fertilizer.

“Sulphate Potash .
Plot 2.{ Sulphate Ammonia. .
( Acid Phosphate .

Plot : Acid Phosphate . :
“ | Sulphate Ammonia. .
Sulphate Ammonia. .

Plot ¢ Snlph;[t(' Potash .

Plot 5. No fertilizer.

( Sulphate Ammonia. .
Sulphate Potash .
Acid Phosphate .

| Sulphate Iron .

Plot 6

Plot 7. No fertilizer.

Zers

fore

was

L 10
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[t was the intention to have the fertilizers applied just before
planting, but unavoidable delay in receiving the various ingre-
dients prevented the application of the fertilizers until after the
hemp was up. It was then thought best not to have the fertil-
izers come in contact with the very young plants, and, therefore,
the application was delayed until the hemp was well started.
The plan was to apply the following mixture on plot No. 5, but

through some misunderstanding it was not applied, viz:

Sulphate potash 5 pounds.
Acid phosphate 15 pounds.

'I: will be noticed that the fertilizers were so applied, except
on plot No. 6, as to have in the series the various combinations
of the leading elements of plant food. By comparison of yield
and quality of fiber at the end of the experiment, this method
would 'mble us to tell what effect nitrogen, potash and phos-
phoric acid, and their various combinations, would have on
hemp on our soil. Tt is essential that this point be understood,
and for this purpose I quote the explanations of Bulletin
No:'1

Brplanations.—By the leading elements of plant food are
meas ,/fzf/c)f/ew Pphosphoric acid and potash. Plants feed on
other soil elements besides these, and they are just as essential
to plant life as these three; but, generally speaking, all but
Thew ingredients are ftrnished to plants in abundance, and,
therefore, in studying what to put on our soils to make them
more uduetlve we need concern ourselves with only these
three,  Commercial fertilizers are manufactured and sold

Rior the purpose of supplying nitrogen, phosphoric acid and

potash, and the market prices depend upon these ingredients.
Some fertilizers contain one of these ingredients, some two and
S0me all.  Generally speaking, a commercial fertilizer is a

Rixture c ontaining two of these ingredients and sometimes all :
Bthe proportions varying greatly in the various brands and often

in the same brand. It is at once seen to be a very difficult, if

0T an impossible task, to test all the various brands sold on a

:-L"i“en soil in order to find out those that produced the best
Reffect,

[t is an easy matter, however, to find out whether a

='"el 50l needs potash, phosphoric acid or nitrogen, or any
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combination of these elements, for a given crop. Having foug
out this by experiment, we have only to look to the analysis o
the various fertilizers to tell which brands, if any, could he
used to advantage on the soil and crop tested. If the eXPeri-
ment proved that potash was all that was needed on a givep
soil for the corn crop, all those fertilizers whose analyses shoy
little or no potash would not produce favorable results, unde
whatever name sold.

The fertilizers were applied broadecast, care being taken t
have them distributed over their respective plots as evenly as
possible. At the time the fertilizers were applied, the hemp
appeared far from thrifty. The plants had a yellowish, sickly
appearance, and the plots were foul with weeds. A few days
thereafter, the leaves on the hemp of plots 2, 3, 4 and 6 were
noticed to be considerably scorehed by the fertilizers. It was
thought at the time that the fertilizers would injure the hemp
on these plots, but when inspected about two weeks thereafter,
no injury could be noticed by use of the fertilizers, and the
hemp on plots 2 and 4 showed a marked change. The hemp
was at least an inch higher than that on the other plots, and it
had a thrifty appearance, while no change could be not
the other plots. This same difference appeared throughoutt
growth of the hemp. When cut, the hemp was shocked
ing one shock of each plot. Photographs were then taken
All photographs were taken exactly at the same distance fron
the shocks. The photographs were grouped and an electro:
plate made and prints taken. These prints are inserted on the
following page, to show the marked difference in the growth of
hemp on the various plots caused by the use of fertilize

As will be seen, plots 2 and 4 show to a great advanta,

As to growth, it will be observed :

1. That the growth of hemp on plot 4, where potash and
nitrogen, in the form of sulphate of ammonia, were the fertilizer
ingredients used, was about equal to that on plot
phosphoric acid was also used. This would indicate that phos
phoric acid is not an essential ingredient of a hemp fertilizs
on our soil.

2. That no marked increase in the growth of hemp followed
from the use of phosphoric acid and nitrogen, without potash

f
1
)

where
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This would indicate that nitrogen, in the form of sulphate of
| ammonia, alone did not materially increase the yield of hemp.
3. It follows that potash was an essential ingredient of the
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ptilizer PHOTOGRAPHS SHOWING THE EFFECT OF FERTILIZERS
ON HEMP.

|Lowed ! ‘18 which produced the marked increased growth of
otash. § "D Whether it made this marked growth without the aid
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ol nitrogen it is impossible to state. If the fertilizer h

applied as planned to plot 5, and the growth had }
marked as that of plot 4, then it would have indicat

potash alone was the essential ingredient which prodn
increased growth. On the other hand, if the growth h

potash both were needed for hemp on our soil. We
deavor to find this out the coming.year.

ad beep
been g
ed that
ced the

ad been
less than that of plot 4, it would have shown that nitro:

1l and

will ep-

The following table gives the yield of fiber and its
as grown on the various plots. The yield is calculated pe
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FERTILIZER USED.

© 101d 18d

JOZ1 1319 4]

QUALITY.

AR

o

gt

No Fertilizer .

—

Trashy, rough, sho

Sulphate Potash. . .

- Sulphate Ammonia . Fair quality.
Acid Phosphate . .

Acid Phosphate . . . ., . 5 |

2 ) ‘h and < :

Sulphate Ammonia . . . . 3 | Rough and short.

Sulphate Potash, . , .-. . : o i
Sulphate Ammonia . . . . ! Good—not first-cl:

No Fertilizer . . . Ti‘tlsh_\'.

[ Sulphate Ammonia .
Sulphate Potash. . . . . . 3 : )
1 Acid 1)1“,;(11“110 e 1 ) Little better than
[ Sulphate Iron. . :

No Rertilizen & S daihisald «ier i) 190 | Trashy.

The yield was not satisfactory on any of the plots,
quality is very inferior. The inferior quality is undo

due, to a great extent, to the unfavorable winter for rotting

hemp, and to our being unable to stack such small qua
The hemp was not ** broke > until April.

The experiments will be continued, as no general conc
can be reached from the results obtained so far.
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AGRICULTURAL EXPERIMENT STATION.

2. Notes on the Treatment of an Old Apple Orchard.

© The apple orchard on the Experiment Station farm was in
ey poor condition. Many of the trees were old, and full

00! suckers and dead limbs ; the trunks were rough ; the tops
vere almost matted with branches, and many of the branches
Byere so low as to prevent proper cultivation. The situation

Bvas on a very wet, thin, clay soil, which had been seeded to

Bnglish blue-grass (Festuca Pratensis). So far as known, the

borchard had been an entire failure heretofore, so far as apples
bwere concerned.  Sometimes the trees fruited heavily ; but the
_‘:al‘lplrm lropped prematurely, and were said to be always very

twormy. This falling of the apples was sapposed to be from

Bihe ravages of the codling moth. This pest has about de-
RS troyed successful apple culture in this locality. It was con-
Reluded to make an attempt to see what could be done with the
Rorchard by proper training, fertilizing and cultivation, and to
B ttempt to destroy the codling moth with London purple.
B ccord ngly, all dead limbs and suckers were removed, and the
blops of the trees were trimmed considerably, though not to
Buch an extens as to allow the main branches to be exposed too
much to the sun. Tobacco stems were placed around the trees
pand the ground was plowed. Where the plow could not reach
fihe ground was spaded.
& After the blossoms had fallen, and the young apples were
Bjust beginning to turn over on the stem, the trees were sSprayed
With a mixture of London purple and water. The spraying was

fhioo late for the best results, as the young apples should all be

gStanding flower end up when the trees are sprayed, in order
filat the poison may lodge in the depression in the blossom end
Bbelore the apple turns down on its stem.

§ The spraying was done as follows: Four ounces of London
gburple were mixed to a thick paste in water ; this mixture was
Rbut into = barrel holding about 40 gallons ; then the barrel was
@ﬁ”“a with water; a spraying pump, manufactured by the Field
Iorw Pamyp Qo., Lockport, N. Y., was attached to the barrel,
U1 by means of the pump the contents of the barrel were
fhiown on the trees in the form of a fine spray. This pump has
't\vo Outlets. On one outlet a hose and nozzle were attached,
“"0“%‘11 which the liquid was sprayed, while to the other out-
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of the barrel constantly stirred ; this prevented the
purple from sevtling to the bottom.

In operating the spraying outfit, we mounted it in
The cart was driven to the windward side of the tree

the leaves. This was continued until the water just |
drop from the leaves, when the pump was stopped.
manner each tree was treated in turn.

Most of the trees in the orchard bore fruit. Man;
trees were loaded down. Very few of the apples drop
maturely. Of those that did, but few were wormy.

instance, one hundred of the fallen apples were cut in t:
fourteen were found to be wormy. At another time, fif

netings were cut in two, and nine were found wormy.
trial of all the varieties was made, and the per cent. of

apples found on the ground ranged from five to thirty.

Of the apples on the trees, but very few counld be foun
had been attacked by the codling moth. It was rare f

wormy apple, while in neighboring orchards, in most ins

it was as rare to find a sound apple. Spraying our

doubtedly prevented the codling moth from attacki

apples and destroying the crop.

The method of spraying with arsenites to prevent th
dations of the codling moth, or apple worm, is not new.
been practiced successfully for years. To show the

others have had in this line, T quote from Bulletin No. :

Ohio Agricultural Experiment Station, the following :

SOME

PRACTICAL EXPERIENCE.

To convince the fruit-growers of Ohio that this rem:

practical one for use by practical men, I present below il
experience of some of the prominent fruit-growers wh

tried it.
A. C. Hammond, Esq., Secretary of the Illinois Stal

let a hose about the length of the barrel was attached 2
veyed down into the barrel, so that whenever the pun
working, the liquid forced through this tube kept the ¢
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nltural Society, a fruit-grower of long experience in one of the
Nlargest fruit regions in the west, in a recent letter to me says :

“I have been experimenting with liquid poisons in the orchard this season with

BB derful success. I have Just been gathering the apples from an orchard which was

% prayed twice with London purple, and have between 400 and 500 bushels of high-
lfmu perfect fruit. And if all the perfect apples within ten miles of me wers

B ollected, they would not make as many bushels as this orchard. which seems

idicate that there can be no other cause for my success.”

gan correspondent of the Farmers’ Review (April 6,

sprayed at the time when the fruit was the size of peas, no larger, and it

vas emphatically the thing. The yield was immense of good sound fruit, and

bushels of apples with never a worm. It seemed miraculous. T advise every one

Who owne an apple tree to spray it with a solution of Paris green.”

An Ohio correspondent of the Okio Farmer writes :
“Being fully convinced of the necessity of combating insects injurious to the apple
such as codling moths and canker worms, I procured a Little Giant Ato-

pizer with Climax nozzle and went to work, This machine is nicely mounted upon

gRtiree wheels, and the tank holds about 40 gallons of water, so it may be drawn about

' _w"u‘wl in a wagon box, and one or two horses used. T used London pur-
f Paris green on most of the orchard, as it is lighter and remains in sus-
he water much better than the green, and answers every purpose. I used
s of a pound to a tank full of water (40 gallons), which I found to answer
very well. Where the canker worm was very bad I used one pound. I
atomizer in a wagon, as I could do my work much more quickly this way.
L assistant sprayed 200 very large trees in three- quarters of a day in this

tpplied the poison once (11th of May), but the good effect was very notice-
mmmer, and especially in the fall; for while my crop of apples was not as
would have been if I had sprayed them earlier and oftener, the apples were
nd perfect in appearance, not being stung by insects, causing hard lumps

and rotten. T took ten premiums at the State Fair last fall, while my
1ad no apples worth mentioning. T attribute my success wholl ly to the use
n ]u fore mentioned, and believe that this is a sure way, as far as insects

» to raise a good crop after they have once formed upon the tree.”

Professor E, A, Popenoe, of the Kansas Agricultural College,

“The

bearing trees throughout [the college orchard] were
in spring with London purple, and were afterwards
to test again the value of this treatment in reducing
nber of the codling moth larvae and wormy apples. The

anded

med the conclusions drawn from our previous tests
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in the same line, that over seventy-five per cent. of the LoD i
thus saved from this insect.”

Mr. Frank Dill, of Franklin county, Ohio, has s rayed,
under the direction of this Station, an orchard of some wenty-
five acres for the last two years, and informs me that he has
thus been very successful in raising fine, sound fruit, whicg
competes successfully with New York apples in the Columbys
market. Mr. A. J. Gantz, of the same county, has als
sprayed his orchard, at the advice of this Station, and ‘eports
similar gratifying results.

And, finally, of the many other similar experiences at ou
command, we have only space to mention the conclusive exper
iments made in Illinois by Professor S. A. Forbes, cos ring g
period of two years, in which nearly 40,000 apples were exan:
ined separately, the result arrived at being that ‘‘:at least
seventy per cent. of the loss commonly suffered by the fruit
grower from the ravages of the codling moth, or apple wormn,
may be prevented at a nominal expense, or practically, in the

long run, at no expense at all, by thoroughly applying Paris
green in a spray with water once or twice, early in spring, as
soon as the fruit is fairly set, and not so late as the time when
the growing apple turns downward on the stem.

BULLETIN No. 19.

Lrxperiments in Pig Feeding.
J. H. CONNELL.

The live stock interest of this State is one of such prim
importance that the work of the Station must largely tend
toward questions of interest to owners of stock. The exper:
ments here given are upon a prominent branch of the stock
industry, and the simple questions treated are of practic
utility to the owners and breeders of swine. :

It is very generally believed that our hogs are so arfifict
now that healthy animals cannot be found in the improved

T e — o
e i o =ty

—

o
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s breeds, and that this weakening of constitution is due to the.
N continued use of corn as a hog food, since it is too rich in the
“‘ fat-forming elements, and lacking in muscle (lean) and bone-
» producing materials. But since hogs are grown to be fattened,
& corn must be the food used for this purpose. - The constitution e Bt S
of breeding sows, and of pigs before fattening, may be kept : Lt

> Crop i

prayeq
twenty-
ne has

5, Which i
Jumbys [ strong by feeding foods containing large amounts of proteins, i
;o alil * such as green clover, buttermilk, skim milk, shipstuff (shorts), ‘ \

'_hmn beans, peavines, turnips, ete. (See table of Digestive ':
b Nutrients.) If sach foods are given to breeding animals it

'eporfs

ot will have great effect in producing strong, healthy offspring. : (
xper- B The objects of the experiments which are detailed in the fol- , il
ring g lowing pages were: 1st, to test the relative values of our most
g 8 common hog feeds—shelled corn and corn meal—in the cost of
¢ least @ Dotk per pound ; and also to try corn-cob meal thoroughly, to
e fruit- i find whether or not it was as profitable for fattening as the two
o foods first mentioned. 2d, to find the various lengths of time :
Cin the S that these feeds would produce pork at a paying figure. The- ;
Paris Ji compound foods were fed in order to find a feeding ration
ing, s 8 Which would not [atten but keep the hog in good condition for !
when i development and growth, and to prove the weakening effects of
P fattening foods (corn and its products) upon the bone and
8 muscle—and therefore upon the entire system. As our facili-
ties were limited at the time the experiments were begun, we
have not attempted trials of cooked and uncooked foods, but
b have dealt with simple and compound rations of uncooked
V; feed., Photographs of cross-sections were not taken, because : :
P the feeds were crossed on the several lots in such a way as to | i
disturh, at the close of the trial, the effect of foods as shown in ‘ {
fat and lean meat. | e
For two months preceding the beginning of the experiment, : ‘g
prine S a1l of the pigs were fed on kitchen slops, thus giving an even ;
y tend S condition ‘to all. TIn the first three pens were six Chester k
X peri- "", Whites, two in each. In pens Nos. 4 and 5 were five ‘¢ Thin :
stock I Rinds” and one ““Red Berkshire *’—all mixed breeds. The
ractical § Dens were built of boards each 8x16 feet, with two partitions,
R naking two apartments 4x8 feet each, and one 8x8. The
rtificial B litger was ‘the one in which exercise was taken, and the two. ,
proved § smaller were uged for feeding and sleeping rooms. All were. ‘
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floored with plank, and the sleeping pen was covered to protect
from snow and rain. All conditions were the same in simily
systems of foods, and all points of interest noted. The mey
in all cases was fed dry, so that it necessitated chewing hefop
swallowing, thus avoiding the indigestion which might follgy
from the entrance of the meal into the stomach in = dry state,
Accurate weights of foods used were taken, and the hogs of e
pen were fed all that they would eat up clean. All weighss
given are live weights, and calculations on feeding at pay ing or
losing rates are made, rating pork at 5 cents per pound on foot,

Experiments With Simple Ieeds.
/

FIRST SERIES.

Feeding was begun on January 21st, 89, with six Chester
‘Whites of almost uniform size and style. Two pigs were placed
1n each pen and arranged with reference to size, so that the total
weight of each pen was about the same as that of any other.
No. 1, 204 1bs.; No. 2, 199 lbs.; No. 8, 199 1bs. Since these six
pigs were of one breed and of average size, any variation in the
amount of flesh laid on each can be attributed to the varions
feeds used : No. 1, corn cob meal ; No. 2, corn meal ; No. 3,
shelled corn. This experiment was conducted to learn the rel-
ative feeding values of the three feeds mentioned, and the cost
-of pork per pound of each.

AMOUNTS OF FEED CONSUMED AND PROPORTIONAL GAII

Pen No. 1: Total weight January 21st
£ o March 25th
Total gain in 63 days 119 pou
Total amount corn cob meal eaten _.__ 892 pou
Gain of 58 per cent. on the original weight of January
at a cost of 5.2¢ per pound.
Average amount of feed consumed per week, 991 lbs. Ac
weight of feed consumed one week, 94 1bs.; average gain of
per week, 13.2 pounds.
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) protegt E Pig No. 1 gained 1 pound on every 9.3 pounds of corn cob
- similyy Jmeal eaten ; Pig No. 2 gained 1 pound on every 6.3 pounds of
'he meg] ;‘ same feed ; average for pen, 1 pound of flesh to 7.5 pounds
o befors B:orn cob meal.

t follov WPen No. 2: Total weight January 21st ... 199 pounds.
v state, B 8 b March 25th____ 374 pounds.
st(': each B Total gain in 68 days. .. .. _ 175 pounds.
weights Total amount of corn meal eaten 753 pounds.
a;;?;flg- or B Gain of 88 per cent. on the original weight of January 21st,
01 ;‘}mr, aba cost of 4.4¢ per pound.

Average amount of feed consumed per week, 84 pounds ;
actual weight of feed consumed one week, 82 pounds ; average
[ pigs per week, 19.5 pounds.
: ig No. 1 gained one pound on every 3.6 pounds corn meal
peaten ; No. 2 gained 1 pound on every 5.8 pounds of same feed.
B verace for pen, 1 pound of flesh to 4.3 pounds of corn meal.
B cn No. 3: Total weight January 21st 199 pounds.
Chester 0 Y, March 25th 381 pounds.
laced 182 pounds.
780 pounds.
Gain of 92 per cent. on the original weight of January 21st,
_ bt a cost of 2.6¢ per pound.
‘;,“m B Average amount of feed consumed per week, 86.5 pounds ;
Yarions el tnal weight of feed eaten one week, 76 pounds ; average gain
0. 3, S pigs per week, 20.2 pounds.
he Tel B Pig No. 1 gained 1 pound on every 3.9 pounds of corn eaten :
BNO. 2 oained 1 pound on every 4.7 pounds of same feed ; aver-
fice for pen; 1 pound of flesh to 4.3 pounds shelled corn.
DEscrrprroN.—Pen No. 1. Pig 1, a white barrow of good
flength, with small ear and thin body. Pig 2, long, compact
0w, with small ear.
Pen No. 9.

he total
r other.
six

Both large compact sows, with small ears.
B Pen No. 3. No. 1, large barrow. No. ¥, smaller sow. Both
Bhort ang compactly built, with small ears.

B REsurts, —Shelled corn caused the greatest per cent. of gain

B original weight (92 per cent.); corn-meal was second in
Blicct (87

‘ per cent.); and corn-cob meal, which was intended

esh, rather than a fat-producer, made a gain of 58 per

01‘ afl
y: “
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cent. per pound. The pork raised on corn was the cheaper,

while that raised on corn-cob meal was more expensive, |
From January 21st to March 11th, Pen No. 1 was fed a pay-

ing ration, after which they were fed at a loss. Pen No.?

fattened sufficiently to pay for all feed eaten. Pen No. 3 was

fed profitably 63 days.

TABLE 1. —SIMPLE FEEDS TO HOGS IN THREE PENS,
(1), Corn Cob Meal.
PEN 1_11.4(“()]{1\’ COB MEAL.

WerrcHET AND GaIN oF Pras.

Wt. No. 1. (Gain. Wt.-No. 2. Gain.

90
96
102}
107
114}
123
129
135
186
138

Jan. 21
(¢ 98

Feb.

—e

LS—

U‘#‘—;}JOL[»’.—

@2}
121

e 00 =] M

-] =~J

el e b et e b e e e

(00}
c

Totals. No. 1 gained, 48. No. 2 gained,

(2), Corn Meal.
PEN (2), CORN MEAL.

WeErGHT AND GAIN oF Pies.

Wt. No. 1. Wt. No. 2.

Gain.

Gain. ‘

109 90
120

138}

1513 |

165

172

Mar.
[ Y
‘s

¢ £

Totals.

183}
192"
201}
9214

No. 1 gained, 105.

Vo. 2 gained, 70. Pen gained
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heaper, TABLE 1. Continued.
‘ 3 (3), Shelled Corn.
| 4 pay- i
\710 . PEN (3), SHELLED CORN.

. 3 Was
WEelGHT AND GAIN OF Pras.

A e e e S e b it Total Total
| ' Weight. | Gains,
Wt. No. 2. Gain.

1
Wt. Noi1. | Gain, '
|

199
226
248
271
2941
317}
3341
3492
360
381

1
1
1
1
1

10
254
38~
19
)2

ol o N G

=1 =100 ¢ CO NS ~3 |

;
174}
184}
190"
198

209}

1=

e e e
— OOt O D)W = N Ot
1=
=t INDER
1

=
N =
b= 0D

1 gained, 99. | No. 2 gained, 824. Pen gained, 182,

Lzperiments with Simple Feeds.

SECOND SERIES.

¢ Alter having used corn-meal and shelled corn for feeding Pen
BY0. 2 and Pen No. 3 for 63 days, it was thought best, as a
Rfurther test of the feeds, to try other hogs with them. For
Bthis purpose the pigs of Pen No. 4, which had before been fed on
$010-cob meal in a compound feed test, were given shelled corn.
e No. 5, which had previously been fed a compound ration,
S Noted in ¢ Table No. 3, was given corn-meal, feeding begin-
Bing with Pen No. 4, March 25th ; first weights April 1st.
!Pen No. 5, March 18th : first weights March 25th.

AMOUNTS OF FEED CONSUMED AND PROPORTIONAL GAINS.

Pen No. 4; Total weight March 25th, 5864 pounds.
& 2 Aprils S 50h 6514 &
Total gain in 21 days, 65 Al
Total amount shelled corn eaten, 357 e

 Gain of 11 per cent. on the original weight of March 25th, at
¢ 0st of 3.3¢ per pound.,




84 REPORT OF THE

Average amount of feed consumed per week, 119 pounds
Average gain of pigs per week, 22 pounds.

Pig No. 1 gained 1 pound for every 44 pounds of shelled con
eaten. Pig No. 2 gained 1 pound for every 4 pounds of same
feed. Pig No. 3, I pound on 8.4 of corn. Average for Pep,|
pound of flesh to 5.5 pounds shelled corn.

S s

Pen No. 5: Total weight March 18, 448 pounds.
3 3 April 15 561
Total gain in 28 days, 113
Total amount of corn-meal eaten, 286

(Gain of 25 per cent. on the original weight of March 18th, af
a cost of 2.5¢ per pound.

Average amount of feed consumed per week, 71.5 pounds.

Average gain of pigs per week, 28.25 pounds.

Pig No. 1 gained 1 pound for every 2.1 pounds of «
eaten. Pig No. 2 gained 1 pound for every 1.5 poun
No. 3 gained 1 pound for every 3.9 pounds of sa
Average for Pen, 1 pound of flesh to 2.5 pounds corn-meal.

DEscriprioN.—The three pigs in No. 4 were Thin
No. 1, large black and white sow of good length, a little
with large hanging ear. No. 2, large black and whit
about same as No. 1. No. 3, small black and white list, fair
length, leggy

Pen No. 5 was occupied by two Thin Rinds and a Red Bek
shire. No. 1, large black and white, medium-eared barror,
with short, compact body. No. 2, long, leggy, lean barov
with large ear, slightly red. No. 3, red barrow of fair Jength
and small ear.

REsuLTs.—Here shelled corn only produced a gain of 11
cent. on the original weight, while that of corn meal was 2) J
cent. However, the corn was fed one week less than the meil
and the pen to which the meal was given had not fatt 1ed be
fore in the same ratic as that to which the corn was fed, gainilg
only 12 per cent. in 70 days, while the other pen made 2 rapil
oain of 41 per cent. on original weight ; see Table 3. Tad ot
one of the pigs fed on meal been in such poor condition the
gain would have been much greater than 25 per cent, thos
showing how radical was the change when the feed was changet

e e S T O

e
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pounds bon March 18th from a narrow to a much wider ration. Pen No.

51]13(1H pork during this test much cheaper than did No. 4; but
mmnn the entire series into consideration from Janunar y 21st to
B pril 15th, No. 4 was fed the most economical feed.

lled com
ol same
* Pen, 1

TABLE 2.
ounds, »
[Simple Feeds to Hogs in Two Pens; Second Series: (4) Shelled Corn ;

(5) Corn Meal.

PEN (4), SHELLED CORN.
8th, at
WEIGHT AND GAIN 0F Pras.

unds.
Weight No. 1. Weight No. 2. Weight No. 3.

1ySie M [B10],

)T1-meal
: gain 0z gain 166

neal. 3
n Rinds g1 s 9 3}

) leggy, 245,51 11
hite list, S e
No. 1 No. 2

‘;Hf, fait . * || gained 28 eained 34 || gained gained

| Berk-
haIrow, PEN (5), CORN MEATL.
)aTIow, ‘ i
r lencth QR IConi 18 s 120 | gain j oain
139

11 per
25 per

e medl

115, o 291
ned be S — L e
el 7 V No, 2 No. 3 Pen

_:;{llﬂ”?i : gained | - gained ) gai ¢ gained 113
q rapl — ‘ :

561

Tad not 0r seven days fed corn-cob meal : gain of entire pen, 114 pounds.
tion, thE

1t thos

changet




REPORT OF THE

Brperiments with Compound I[eeds.

FIRST SERIES.

Feeding was be“un Jan. 21st, with the five Thin Rinds ang
one Red Berkshire in Pens Nos. 4 and 5, which were afterwang
fed simple rations, as shown in Table 2. The object was to find
a feed that would tend to produce more of lean meat and growt]
than fat. For this purpose Pen No. 4 was fed corn-cob mel
(considered a simple ration), and Pen No. 5 was given corn-co
meal and cotton seed in the proportion of 2 to 1. At the end of
one week the feed was changed by adding wheat bran to the
ration, since there was a total gain of 74 pounds, and a lossin
the case of pig No. 2. The ration 1 of cotton seed meal, 1 of
wheat bran and 2 of corn-cob meal was given for 28 days, when
shipstuff was substituted for cotton seed meal, because little o
the meal was eaten at any time, it being pushed out of the
trough and trod on—whether fed wet or dry. The bran wa
not relished, but the shipstuff was fairly well eaten at all
times. As near as possible the cracked grains of corn were
picked from the cob by the pigs and all other parts refu ed.

AMOUNTS OF FEED CONSUMED AND PROPORTIONAL GAINS OR

e 5

LOSSES.

Pen No. 1: Total weight January 21st 4064 pounds
o " March 18th 575 pounds

Total gain in 56 days 94 pounds

Total amount corn-cob meal eaten ___1,041 pounds

e

o e

Gain of 41.8 per cent. on original weight of January 21st1
a cost of 4.2¢ per pound.

Average amount of feed consumed per week, 130 pounds;
actnal weight of feed eaten in one week, 134 pounds.

Average gain of pigs per week, 21 pounds.

Pig No. 1 gained 1 pound for every 5.1 pounds of orn-Cil
meal eaten. Pig No. 2 gained 1 pound for every pouns
eaten. Pig No. 3 gained 1 pound for every 7.7 pounds of st
food. Average for pen, 1 pound of flesh to every 6.1 D unds
corn-cob meal.

B - A

Nt S e e




“terward

S

]

a lossin

L orowth

s0I'D-Cob

to find

b meal

» end of
1 to the

28

0, 1 of

AGRICULTURAL

Pen No. 5: Total weight January 21st 3984 pounds.

A <8 ‘“  January 28th
Total gain in 7 days

Total amount corn-cob meal eaten ____ 55 pounds.

Total amount cotton seed meal eaten. 98 pounds.

(rain of 1.8 per cent. in 7 days, at a cost of 19.4c per pound.

B Total weight January 28th___________ 406 pounds.
&t g2 Hebruaryionthes i /o 4524 pounds.
Totallgainiini28 days. o0 0 L 46} pounds.

Total amount corn-cob meal eaten ... 995 pounds.

Total amount cotton seed meal eaten_ 113 pounds.

Total amount wheat bran eaten ______ 113 pounds.

(rain of 11.4 per cent. on original weight of January 28th, in

days, at a cost of 13.7¢ per pound.

5, when Average gain of pigs per week, 11.5 pounds.
 little of C Total weight February 25th_ . ___ . 4524 pounds.
of the & sei s March L8ghezas & 448 pounds.

)ran was

at all
N were

Total loss in 21 days 45 pounds.

Loss of 1.0 per ceut. on all original weights of February 25th,

21 days. Cost of food for 21 days, $2.60.

1sed, For description, see that of pigs in Table No. 2, Pens 4 and
5, which were afterward fed simple feeds.

NS OF e REsunts.—TIt was determined that with us, cotton seed meal

8 could not be fed profitably to hogs, either for growth or fat,

onnds [ and that corn-cob meal was largely wasted in feeding. Tt was

sounds [ 2lso evident that the pigs fed on a narrow ration were musch the

ounds [ Lardier, developing bone and muscle instead of fat. So much

sounds [ Was this the case, that those fed on the mixed ration in Pen No.

_'le i » when turned out, seriously injured those of pens No. 1 and

8 (ted corn-cob meal and corn), so that they were killed to use

i B the flesh. Though the pigs in Pen 4 were not in such good

pounds; fcoudition at any time as those in other pens, yet they were so

psitong and vigorous when taken from the feed that they fat-

R ened rapidly, except No. 3. No accidents occurred to the

‘01'“'@ Blogs in Pen 5, while those in Pen 2, fed corn-meal, broke

poun’ S themselves down in the loins while being weighed, so that it

of ?“”f f“ilS fiecessary to kill them. Pens Nos. 1 and 3 were afterward
ounds & R 1nj

Bhei

ured to a similar extent, the flesh about the loins and hams
Ig bruised and bloodshot.
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___________ 406 pounds.
______________ Ll ipounds:
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TABLE 3.

Compound Feeds to Hogs in two Pens; First Series: No. 4, Corn-h
Meal; No. 5, Corn-cob Meal and Cotton Seed Meal—Wheat Bran—
Shipstuff.

PEN (4) CORN-COB MEAL.

WricHT AND GAIN OF Pras.

-1x|.ﬁ[,._\\ [®10T,

S S e = - R —

Jan. 2h B 149} | gain gain
Jan s DRSS Th 3|
Feb. 4 1653
Hehieeald e e 174 83 {
Feb. SFRCES 184} § 1621
Feb. 26% e 193 83 172
March 4. . . 2014 178
Manchelils s e 209 3 185
Miarchitl 875 . 217 192
No. 1 : No. 2 | No. 3
gained ‘2 || oained | ° gained.

|

9

OO
b

OT O e G0 00 B b
(BT

DU
= O 00

-~

Total gains .

PEN (5) —CORN-COB MEAL AND COTTON SEED MEAL
BRAN SHIPSTUFF.

Jan. 2l 1104 | ¢ 149 gain 139
Jan. b S #118 3 1483 -3 1391
Feb. 4 B0 190 o 158" 91 1481 |
Feb. s (e E : 154 4 1603
Feb. el b (beit o DY EEal e 154 B R 161
Feb. Ayt L 71264 24 1614 1641
March S| 1267 (5T 1563
March oy | 13 1641 | 3 1703
March 18 . . . 7120 | — L A =gy 167

No. 1 No. 2 5 No. 3
oained oained gained

i |

Total gains. .

“ For 7 days—fed 90 pounds cotton seed meal and 55 pounds corn-cob m
7} pounds, 12 per cent.

T For 28 days—fed 113 pounds cotton seed meal, 22 pounds corn-cob me:

pounds wheat bran. Gain 26 pounds.
% For 21 days—fed 78 pounds cotton seed meal, 156 pounds corn-cob m

pounds shipstuff; loss 45 pounds.




Corn-cob
Bran—

AGRICULTURAL EXPERIMENT STATION.

Haperiments With Compound Feeds.

SECOND SERIES.

As a farther test of a compound feed, forming a narrow
ration, it was thought best to try two other lots of hogs than

B those before used for experiment, and to continue to feed the
¥ corn-cob meal to one lot, and to add a second feed to increase

the albuminoids for the ration of the second lot fed. To Pen
No. 1 (which had been fed on corn-cob meal alone, gaining 13.2 -

b pounds per week), was fed corn-cob meal and shipstuff in equal
B parts. Pen No. 3 (which had before been fed on corn meal,

gaining 19.5 pounds per week), was fed corn-cob meal. Feed-
ing began April 1st, after the close of the trial with simple

B feeds.
f Pen No. 1: Total weight April 1st 339 pounds.

b 2 April 15th :)2‘, pounds.
Total gain in 15 days 174 pounds.
Total amount corn-cob meal eaten ___ 80 pounds.
Total amount shipstuff eaten 80 pounds.
of 5.2 per cent. on original weight of April 1st, at a cost
per pound.
'ge gain of pigs per week, 9 pounds.
3: Total weight April 1st 387 pounds.
2 ¢ April 15th 409 pounds.
Total gain in 15 days 22 pounds.
Total amount corn-cob meal eaten
Gain of 5.7 per cent. on original weight of April lst, at a cost

Rof 8.9¢ per pound.

Average amount of feed consumed per week, 140 pounds.
Average gain of pigs per week, 11 pounds.
Pig No. 1 gained 1 pound on every 12 pounds of corn-cob

Beal eaten : ; Pig No. 2, 1 pound on every 13 pounds of same

Blood.  Average for Pen, 1 pound of flesh to 12.7 pounds corn-
T.""I'le-

j For deseription, see Pens Nos. 1 and 8 of Table 1, Chester
B Whites

LT8.—In Pen No. 1, when the mixed ration was given
gs which had been fed corn-cob meal for 63 d: 1ys), we find
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that the live weight increases steadily after the fat-forming foqq
has ceased to be fed, thus suggesting an addition of lean megi
to the fat carcass. The first week’s feed made a gain of 19
pounds ; the second only 53. This may be owing, solely, to tle
change of feed. In Pen No. 3, we see that corn-cob meal stil|
continues to fatten more readily than the mixed food, althongl
fed to the fattest of the two lots, showing 11 to 9 pounds per
week in favor of the meal.

TABLE 4.

Compound Feed to Hogs in Two Pens; Second Series: (1) Corn-cob
and Shipstuff; (2) *Blank ; (3) Corn-cob Meal.

PEN 1 —CORN-COB MEAL AND SHIPSTUFF,

WercaT aAnp GAIN or Pras.
Total
‘Weight.
Weight No. 1. Weight No. 2.

AT | 4 | gain 191 gain
April 8. 147 3 200 9

April 15 151 4 2013 13

Totals . No. 1 gained 7. | No. 2 gained 10J. Pen gair
PEN 3.—CORN-COB MEAL.
Aprilea] e

April 8.

April 15 . 924 33 | 184) 3} 40

Totals . No. 1 gained 113. | No. 2 gained 104. Pen gai

“Pen N

out of condition.

). 2 has no record after April 1, owing to being disabled in weig

What the Hrperiments Show.

[n general results, our work shows many of the facts whi
have been proven from time to time by the various Experimel
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ne food 1 Stations in different States, and with but one exception we find
. megt B the different values of feeds relatively the same. Corn meal did
n of 19 B 0t fatten so well, in the trial here given, as shelled corn. The
. 1o the § nitrogenous food produced less flesh but more hardy develop-

al still 8 nent than did the non-nitrogenous feeds, as was the case in

thongl similar experiments at other stations.
1as per B Althongh our work did not enter into the minute scientific
B details. followed by other experiments, we may notice the fol-
lowing practical facts from the experiments concerning the

feeds used :

shelled corn produces fat more rapidly than other feeds

'orn produces fat at a cheaper rate than other feeds tested.,
Shelled corn produced pork at a profit for 63 days.
Uorn meal produced pork at a profit for 63 days.
orn-cob meal produced pork at a profit for 54 days.
Indications show that the Chester Whites in Pen No. 1, of
L, fattened more rapidly than the Thin Rinds in Pen No.
Table 8, on the same quality of food.
The nitrogenous foods produced so little gain in live
ight, that it may be attributed to growth and not fattening.
We could not feed cotton-seed meal profitably.
fnch eorn-cob meal was wasted in feeding, because picked
rand refused.
I'he pigs fed on nitrogenous foods were so much stronger
others that they caused them serious injury when turned
[0 run together.
T the nitrogenous foods tested, that of corn-cob meal and
stuff in equal parts was the cheapest. See Table 4.

] \\'m"]‘-

arimenl
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AGRICULTURAL EXPERIMENT STATION.

BULLETIN No. 20.

Artificial or Commercial Fertilizers.

In order that a farmer may use commercial fertilizers intelli-
gently, he should know, first,- what his soil lacks to produce
given crops, and second, the composition of the |
his disposal, that he may know whether he ean supply these

s or not by the use of such fertilizers. Repeated trials on
vn land is the best way to determine the first question.
vay to make these trials has been presented in Bulletins

.15, 16, 17 and 18, which give the results of experiments

ertilizers made at this Station on wheat. corn, potatoes
hemp. The present Bulletin treats of the second question,
is, the composition of commercial fertilizers generally, and
ialysis of the varions brands legally on sale in this State.
renerally speaking, a worn soil needs 2 fertilizer to si.
[ potash, nitrogen or phosphoric acid, or any tw
of these combined.

‘ertilizers at

pply a
0, or all
For this reason, commercial fertil.
contain one or more of these substances ; in fact, their

i depends upon the quantity and form in which these sub-
ces are contained in them.

Nitrogen.

- the free nitrogen which is found in nature in immense
tities could be appropriated by plants as food, there would
need of seeking this element in commercial fertilizers ;
- careful experiments indicate that none of the free nitro-
the atmosphere can be directly used by the plant.
Ore it is available it must be combined with other elements,
xygen, with which it forms nitrie acid, or hydrogen to for

nia,

m

iric acid is formed in small quantities by the direct union

of the nitrogen and oxygen in the air during electrical storms,
and is carried by the rain into the soil, where it combines with
mineral matter, forming nitrates; but by far the larger quan-

nitrates is formed in the soil by the oxidation of
§ dmonia compounds and of organic matter in the soil. This

[iIF of
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nitrification, as it is called, is brought about by the action of 4
very small organism which lives in the soil, but how it does i
is as yet unknown. It is favored by warmth and moisture. I
new soils, where vegetation is allowed to decay in place, the los
of nitrogen only takes place by drainage, and a little set free
by oxidation. In cultivated fields the great loss is by the
removal of crops. Tillage also increases the loss by drainage,
Under the conditions of cultivation the losses exceed the
supply, and after a time the available nitrogen is so reduced
that crops cannot be grown without the use of nitrogenous
manures derived from some other source than the soils then-
selves. In artificial fertilizers the forms in which nitrogen is

A

e

YRR

SR

usually supplied arve :

Nitrate of soda.

Sulphate of ammonia.

The crganic nitrogen of dried blood, waste from slaug
houses, bones, fish scrap, cotton seed meal, castor pomace :
other vegetable products rich in nitrogen.

Guanos.

Nitrogen in the form that can be taken up as food by
is the most valuable element of plant life. It isalso the el
usually soonest exhausted in the soil.

Phosphates.

Next in importance to nitrogen as a plant food comes phos-
phoric acid. This acid usually combines in the soil with lime,
magnesia and iron. In these forms it is insoluble in w
that practically there is no loss by drainage. The sc
loss is that carried off by the crops. The loss can be st
only by the use of fertilizers. Phosphate of lime is the
source of phosphoric acid in fertilizers. There ar:
sources from which the phosphoric acid is obtained i
mercial fertilizers, such as—

Bone meal.

Bone ash.

Bone black.

Superphosphate of lime, or acid phosphate.

Phosphate rock.

Thomas slag and guano.

AR
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Bone Meal.—Bone meal is valuable not only for the phos-

3 phoric acid which it contains, but also for its nitrogen. °*‘Bones

are composed of two distinct substances which interpenetrate
one another.”” There is, as it were, a skeleton of earthy matter,

B which is called phosphate of lime or bone phosphate, and a

flesh of organic matter, which is called ossien. Ossien is a
highly nitrogenized substance.

The fineness to which bones are ground is an important con-
sideration as to their value. The finer the meal, so much the
more readily will it putrefy and dissolve in the soil, and so
much sooner will the crops be fed. There is some difficulty in
erinding fresh raw bones. To obviate this difficulty they are
generally steamed, or carried through some process whereby

> fat 1s extracted. Steamed or desiccated bones, if not very
strongly steamed, are better for fertilizers than raw bones.

s contrary to the general belief, but raw bones contain the

which is not only useless to the plant, but adds weight and

the meal, and hinders decomposition of the bone in the

Uf course the steaming process must not be carried on to

such an extent as to extract the nitrogenous portion of the

bone. It is true that some of the nitrogen is lost, nevertheless.

the meal from steamed bones has proved itself to be better than
from ordinary raw bone.

Bone ash is sometimes used as a fertilizer. Tt is shipped from
South America. It is generally used to make other forms of
phosphates, as superphosphates.

Bone Black.—The spent black from sugar refineries is sold to.
manuiacturers of fertilizers. When bones are heated in iron
cylinders, into which air is not allowed to enter, gas, water,
oily matters, and other products are driven off, while bone.
charcoal is left in the cylinders. This product is used to take
the coloring matter out of raw sugars. After a time it becomes
worthless for this purpose, when it is sold for fertilizing pur-
Poses, as all the lime phosphate still remains. The decomposi-

bone black in the soil goes on slowly, and, therefore, it
generally applied as such, but after treatment with sul-
Phuric aciq,

South Carolinag Rock, Apatite, Hfc.—These mineral sources
Phosphates are with great difficulty decomposed in the soil,

i8 not

of




96 REPORT OF THE

and so slowly that in general it does mot pay to put thes
aground rocks on the soil before putting them through a process
which will make the most of the phosphoric acid readily avail.
able to the plant. This leads us to the consideration of

Superphosphates.—In order to make these various phosphates
more rapid in their action, they are treated with sulphuric acid,
commonly called oil of vitriol. . This treatment converis the
insoluble phosphate into a soluble phosphate of lime, calle]
superphosphate of lime, sulphate of lime or gypsum being
formed at the same time. For the purpose of making these
superphosphates, very impure and cheap sulphuric acid may be
used. Some manufacturers make their superphosphates with
acid that has already been used for purifying petroleum or coal
oil. In purifying the oil the acid takes down with it tar-like
matters, and settles below the oil in a mass-like substance. If
water is added to this mixture after the oil is taken off, the
tarry compounds are decomposed and the sulphuric acid
liberated, greatly diluted, and having strongly the odor of peto-
lenm. The use of this acid in making superphosphates imparts
to them a strong odor of petroleum products. Such an odoris
probably a benefit to the fertilizer, as it will undoubtedly keep
insects away.

‘When bone, bone ash, bone black, or mineral phosphates are
treated with sulphuric acid in sufficient quantity, the super
phosphate formed contains the phosphorie acid in a form sol
uble in water. After standing, or when superphosphate is
applied to the soil, the phosphoric acid is in the reverted form,
as it has gone back to a form insoluble in water. This reverfing
of the phosphoric acid does not materially change its value asa
fertilizer, for experiments have shown that plants can fakeup
the phosphoric acid in this state as readily as in the soluble
form. When the sulphuric acid is added in sufficient ¢uanti-
ties to dissolve all the phosphates, some of the phosphoric acid
remains in the insoluble form. This insoluble phosphoric acid
is not as available to the plant, and it is much cheaperin the mar
kets. In making an analysis of a ferterlizer, therefore, we sepi-
rate the phosphoric acid into three divisions of soluble, rever d
and insoluble phosphoric acid, giving to each its value.

The “soluble’’ and ‘‘ reverted’’ forms of phosphoric acidar
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both readily assimilable by plants, and hence are Sometimes
included under the common name, *“available phosphoric
acid The ¢‘available phosphoric acid®’ in an analysis is
equal fo the sum of the ‘“soluble’ and ‘‘ reverted.’ phosphoric
acid.

Potassium.

Potassium ranks next to phosphorus as a valuable food for

| plants. Plants consume this element in comparatively large
| quantities, and some soils are unable to supply the demand ;
| especially is this the case with light, sandy soils.

Primarily the plants obtain potash from the decomposition of

f minerals or rocks containing potash. Thus, feldspar contains
d from 10 to 16 per cent. of potash. Tt is potash combined with

silica and alumina. As such, it is insoluble, and not available

o the plant. In the decomposition of this rock clay is formed,
 and a soluble potash salt, which then becomes available. This
§ decomposition goes on gradually, and thus in most clay soils
p available potash salts are being continually liberated for the use
R of the plant. Stirring the soil accelerates this decomposition,
and the presence of lime or gypsum increases decomposition.

| soils, therefore, the application of lime has another
ides that of plant food.
Plants vary largely as to the amount of potash they require,

fFor example, an acre of wheat ylelding 20 bushels requires
Rabout 28 pounds of potash ; while an average crop of potatoes
Rlequires 100 pounds of potash per acre, and an acre of tobacco
dvielding 3,800 pounds of leaves and stalks assimilates over 200
gPounds of potash. Tt ig evident, therefore, that the continual
§°100ping of soils with potatoes or tobaceo will, in time, exhaust
ﬂl“ botash supply. Light and sandy soils require this element
§'10m almost the start.

The sonrces of potash, as generally found in fertilizers, are :
Sulphate of potash.
Muriate of potash.

b Kainit.

j Cotton seed hull ashes.
B Wood ashes,
:\IW tarely the nitrate of potash.
he sulphate and muriate of potash and the kainit are im-

ported from Germany.

i
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Different Forms of Fertilizers.

Usually commercial fertilizers contain two or all of the essen-
tial ingredients, viz: Nitrogen, phosphoric acid and potash,
but sometimes only one. Plain superphosphates contain only
phosphoric acid. Ammoniated superphosphates contain nitro-
gen and phosphoric acid. Bone contains, and is valuable {or
its nitrogen and phosphoric acid. Potash salts, of course, are
valuable for their potash only. A complete fertilizer is one
containing nitrogen, phosphoric acid and potash.

Hzplanations in Regard to the Tables.

The farmers should study carefully the tables of analyses in
this Bulletin before purchasing commercial fertilizers.

It will be noticed that besides moisture, which is noted
simply to compare the different analyses of the same brand,
there is given in the tables the amount of phosphoric acid in
its soluble, reverted and insoluble form, nitrogen and i quiv-
alent in ammonia, and potash for each brand. Now, the sell
ing value of a commercial fertilizer should depend upon the
amount of the various forms of phosphoric acid, the nitroge,
and the potash it contains—for, as has been said, it is t upply
the plants with phosphoric acid, nitrogen and potash that the
fertilizer is mainly applied to the soil. As regards phosphorit
acid, the soluble and reverted forms should be particulatly
noted. They are the forms capable of being readily taken Up
as food for the plant, while the insoluble phosphoric acid 10
not, in all probability, serve as food to the plant at once, aud
probably not for a year or more. For this reason, this form o
phosphoric acid is not as valuable to the farmer as the ofle
forms. It is also the cheapest form of phosphoric acid in the
market. Nitrogen is another element of great importance and
value in a fertilizer, and is needed in most every soil where fer
tilizers are applied with benefit. Potash is the cheapest essel
tial ingredient of a commercial fertilizer ; but in some cro
especially tobacco and potatoes, it is a very important ¢ leme

The HEstimated Value.—In the last column of each tableB®
given the value in dollars and cents of the different fertilize®
These values are estimated from the essential ingredients con:
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tained in the fertilizers, and the forms in which they exist. In
other words, they express the commercial value, or about the
price the ingredients could be bought for on the open market,
mixed and put upon the market as fertilizers. These values are
not infended to express the agricultural value of t! e fertilizers,
or the profit they will give the farmer by their use. They are
intended rather to notify him, if he intends to purchase ferti]-
izers, that from quotations this yYear of the essential ingredi-
ents of these fertilizers, he should be able to purchase them for
about the estimated price given in the table. Another, and
perhaps the most important use of these estimated values, is to
assist the farmer in determining which is the cheapest fertilizer
for him to purchase. In choosing between several fertilizers of
the same kind, that is, containing the same essential ingredients
n about the same proportion, the one that has the highest ** es-

timated value per ton’’ in the table of analyses would be pret-

erable at the same cost, Or, if the “estimated value per ton”’

s about the same in all, the one that costs the least is to be

B preferred.  Take, for example, a supposable case. A farmer de-

sires

» purchase ten tons of some commercial fertilizer for his

j tobacco crop.  His land is poor, and he concludes to purchase a
| fertilizer containing all three of the essential ingredients,
',__ ly, phosphoric acid, potash and nitrogen. He goes to his mer-
f chant and finds that he has two brands for sale.
§ 2t $40 per ton, and No. 2 at $30. The farmer refers to the tables
d in thi Bulletin, and finds the two brands relative
j the essential ingredients, No. 1is estimated at $40, and No,

B at $25

name-
No. 1is priced

ly alike as to
It is evident from the estimated values that he should
se the higher priced fertilizer, for if he paid 840 for this
the cheaper
The Analyses.—But the analyses given on the

tags signed by
‘ector, attached to each sack or packa

ge of fertilizer, or
nlly considered, as
the estimated value, for the estimated valuce is not a
guide to determine which of two or more fertilizers
lo purchase, except in those cases where the Proportions of
’phosphuric acid, potash and nitrogen are relatively the same.
To illustrate the importance of considering the analyses as we]]

well as
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as the estimated value, let us take an example. Supposea
farmer desires to purchase a fertilizer for his tobacco crop. He
goes to his merchant and is offered either of two brands at
the same price. The price, fortunately, does mnot help him to
decide in this case. He next looks at the tags attached to the
sacks, and finds that the Director has estimated each fertili:

$30 per ton. He next looks at the analyses and finds ff-. Imfr
No. 1 to contain :

Soluble Phosphorie Acid
Reverted S

Nitrogen

And fertilizer No. 2 to contain :
Soluble Phosphoric »\old (
Reverted £

Nitrogen
Botaghiisieies Na el s s s lyg s o 4.2 pel ceni‘

He is able now to judge quickly which of the two fertilizers
to purchase. If his soil needs phosphoric acid, he will quickly
decide on No. 1, for he will get twice as much for the same
money ; while, did he purchase No. 2, he would have | 1 51
for the phosphoric acid which he needed, and $15 for the nitro-
gen and potash which he did not need. But should he be in
doubt whether his land needed one or all the elements of a fer
tilizer, he would be wise in purchasing No. 2. For should his
soil need potash or nitrogen, or all three of the essent! | ele-
ments, to produce a large tobacco crop, and should he hare
purchased No. 1, it is doubtful whether he would have : seived
any benefit from it.

On account of the differences in soils, no rule can be given by
which to tell what fertilizer is the best for any particular crop
and this question must be decided by actual trial, system: ically
and carefully made. Some such trials are made at the Station
each year, and the Director will be glad to furnish a pian for
similar experiments to any one who desires to test the effect of
fertilizers on his land.

How to Apply Fertilizers.

In regard to the manner of applying fertilizers, it is g renerallf
best to sow broadcast or drill, and work well into the sol ] before
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PO0se g planting. When a small quantity of fertilizer is applied tr
B cach hill or row at planting time, it acts mainly as a stimulant
to produce an early and vigorous start, which is considered
R necessary for the tobacco crop, but often renders the crop more
;,' sensitive to drouth. In any case care should be taken to mix
 the fertilizer with the soil, so that it will not come in contact

with the seeds or plants. Most fertilizers, and especially those
P containing much nitrogen, soluble phosphoric acid or potash,
willinjure or destroy young plants if brought directly in con-
B tact with them.
{ Hertilizers Analyzed.

The following tables give the names of all the manufacturers
B who have complied with the law for 1889, and the names of the
fbrands legally on sale ; also the analysis and valuation of each
B brand
following are the values used for the essential ingredi-
L1 fents : Phosphoric acid soluble in water, 84 cents ; ‘ reverted’’
okl Bbhosphoric acid, 8% cents ; insoluble phosphoric acid, 3 cents ;
same JPLosphoric acid in fine bone, 44 cents ; in medinm bone, 4 cents
1 815 poer 1b.; potash muriate, 5% cents ; sulphate, 7 cents: and nitro-
nitro- [EZen 20 cents per 1b.
be in B Fine bone is all that passes through a sieve with meshes 1-25
, fer- i: quare. Medinm bone passes through a sieve with meshes
d his [ inch square, but does not include fine bone.
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TABLE I Raw Bone Manmes—Analysm and Valuatxon

l’m NDS IN THE HUNDRED.
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|
|
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B. Mathiason & Co. St. Louis, | Incresent Brand Pure
Mo . . Bone Meal .
The Cmno FLXL]]]/LI Cn Lmns\l]l«- |
RSyt S5 Currie’s Raw Bone Meal
The Globe I*Gmh/m Co., Louisville,
Ky . P b e Globe Bone Meal. .
North- V\'estmn Ferbi]izing Co, Chi-
cago, 111, s R gt Fine Raw Bone . .
North- Western Fertilizing Co., Chi-
cago, SLlE==ae ~ . . . .. | Pure Ground Bone.
J. B. Jones, Louisville, Ky . . . . . Pure Raw Bone Meal .
Miller Fertilizer Works, Louisvile, | Strictly Pure Raw Bone |
G Meal . . 3 |
Thompson & hd\\':ud\ Fertilizer Co,
Chicago, 111 . | Pure Fine Ground Bone |
Crocker Belt.lh/m zmd (homl(nl (_,n | Crocker’s Pure Ground |
Buffalo, N. Y Bope .5
‘William Skenp & Co., Louisvi!le, | Sken+’s Pure R.JW Bone
Riyases i Dust or Meal. .
The C mr‘mm\n D(*wontmw Co., Cin-
cinnati, O . . S SR Pure Bone Meal. .
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A mmoniated Bone |

e, Hopkinsville, Ky . - letcalfo's Bone and

enlfe, Hopkinavilla, Ky | Mete iRoneiMeal it




DL W Da ) OLIES, 1IUUAD VAL, Ay -
\ V. M. Metealfe, Hopkinsville, Ky .

.\ V. M. Meotenlfe, Hopkinsville, Ky .

Thompson & Edwards Fertilizer Co.,
Chicag ol IF e eiotirey bt

C & F. Singer, Nashville, Tenn . . .

Michigan Carbon Work Detroit,
Miohes i st it raet

M al ST Dagae BRI
M etealf Bone and
Botaships Se ket s - it
Motenlfe’s Bone Meal. .

Foot Brand, Chi- |
cago Bone Meal, . . |
Pure Raw Bone Meal .

Homestead Raw Bone |

Meal, with Potash. . 5 9 ¢ ¢ {Eei s 29.00

—\—‘*_ﬁ_;._
* Potash from sulphate, 3 48 per cent.

T Potash from sulphate, 3.53 per cent.
I Potash from muriate, 2.54 per cent.
¢ Potash from muriate, 2.92 per cent.
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TABLE 2. Complete Fertilizers, Superphosphates, Etc—Analyses and Valuations.
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Thompson & Edwards Fertilizer| World -of - Good l’o-
Co., Chicago, I11 . . tato Grower .
RSB, Mathiason & (Ju, St. Louls, Increscent Brand chs—
Mo solved Bone . . . .|
V. l\I Mctcnlfe, ];[opkinsville, Metealfe’s Tebacco|
s Gtowers: o
Globe FLT‘tl]l?OI Co, Louisvi'le,| Eagle Ferti 1—‘
Ry, AL S B Ze
N\me et e ou Satfaim i dgasn rd Lnn(
Meal . . 5
Jarecki Chemical Works, San-/Lake Krie F is h
dusky, Ohio. . . GuanohEres s
Globe Fertilizer bo, Loulsvﬂ]e, Kentucky Standard
Kyt 3 Tobacco Grower . .|
437 |V. M. Metcnlfe Hopkinsville, Metcalfe’s Standard
Koye io5i e e o |oalertilizer R
88 R R S bnme .. ... .|Metcalfe’s Corn and
Wheat Grower .
4| e S ame e i e | MletealfelsETlobacco
Grower Rl
5 2

LI0dHyd

HHL d0

443 |North-Western  Fertilizing
| Chicago, 111 . A
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North- Westorn Fertilizing Co., Kentucky Tobacco

/ Chicago, 111 site ’ Grower ,

Same [ Prairio Phosphate. . f

Same s vaerin s “Ru]swn‘;} Bone Meal.

Same Horse = Shoe Brand,

Challenge Corn
Grower s

Twenty-six Dollar

Phosphate . . . .

Horse Shoe Brand, To-

bacco Grower, . ,

Horse Shoe Brand, Po-

tato Grower. , . .

- Superphosphate of!

Lime

Miller Fertilizer ‘Works, Louis-
vllep Ky Shehl sive s 'Bone Phosphate. . .
Crocker Fertilizer and Chemical Crocker’s Potato,
Co., Buffalo, N. Y Hop and Tobacco
Phosphate . . . .

Crocker’s Southern

Tobacco Phosphate

- - [Crocker’s Ammon i-

ated Bone Super-

phosphate . . . . |

Crocker’s Wheat and

Corn Phosphate . .

J. B. Jones, Louisville, Ky

Thompson & Edwards Fertilizer Sure Growth Phos-
Co., Chicago, Il phate

Lister’'s Agricultural ChemicalLister’s U. S. Phos.
Works, Newark, N.J.. . . . Sl esphater st e s

Michigan Carbon ‘Works, Detroit,|Homestead Tobacco
Mich rower

PR C 0T ) e R A |

5.04

2.06
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TABLE 2.—Continued. Complete Fertilizers, Superphosphates, Etc: —Analyses and Valuations.
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Michigan Carbon VVorLc Detroit,|Jarves’ Drill Pho&
IMichiReiess phate.

ST bnme s L8052 |Homastead: (,om and|
Wheat Grower . . |
Same .. . . . . .|Jarves Tobacco Fer\
tilizer . .

Zell Guano Co., Baltimore, Md. . [Zell's D1c~ol\'e(l Bom

Phosphate .

The Currie Fertilizer Co., Louis-|{Currie’s Tobac‘cu
viller Kyich eearameen i i gt Grower 5
NN Ame e ; CmnesRanone\uw

pelphosplmte of |

Lime 5 &

A S e SN O i o g o OB Guz\no.

488 |. . .. .. Same .. . . . . .|Currie’s Ammoniated|

Dissolved Bone . . |

480 |70 - . © .. Same' . . =. . . .|Currie’s:CorniGrower

400 Ie s = i Same s = [OurrietsSE Al 1y

thphz\to :
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498 |Cincinnati Desiceating 3 n
{
| mati, O . Ty 3 ‘\A.n. ad Phosphate .
494 \ GHRSERY S Bamoi o \l'un Acidulazed Bon:
5 .8 S AT Ohio Vall’y Phosphatc




iy - e 5 8 P 28.50
98 O i i 4 | 2.59 s
HReinhats asice » Co, Cin-| 3 p 4 | 4 5.01 . 24
498 \(;lll(‘.l\}“.\t\ Desiceating  Cc leaiee R e S : f-‘}' 1 'h‘u‘; 5.01 2. 84 e Q
Al O e s i Pure Acidula:ed Bon: | (hantr| -).‘38' j‘3‘ -2 :::..” a0 3

> ")Ar‘ o e SR e ~ |Ohio Vall'y Phosphate| 12198 0.8 .88 8 8! 2.0

ARV a\ie it Sl o s Sama! & 3
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497 |National Fertilizer Co, Nashville, |
cConni:: i, S A s P fNutiun:ll('nrn(lru\\'m'
B S NV b A e e A Uity Guano . .
e T s S . . |Tobacco Grower . . .
500 -« « . . . .|National Dis’v’d Bone
OIS i S Tennessee Guano . .
DOD= it 8 National Tobacco Fer-
filizens S outinpes
505 |Cleveland Dryer Co., Cleveland, 0./ XXX Acid Phosphate
0068 it s Sanjas o o e NG Maker .
Samestiite sl n et (o nnbotiont Valley
Tobacco Fertilizer.
. Same . . . .. . .|Ammoniated D i s
solved Bone . . .
Square Bone . . . . .
. |White Burley Tobacco
Pertilizer . ., ., . .87 3 : 5 S92 e e e 8dd
Same . . .- |Buckeye Ammoniated
Bone Superph’sp’ate 3 : : 3 ; ; o o 0.26
Furman Farm Improvement Co.,|Adair’s M obacco
Atlanta, Ga. Growerisn s : 2 5 : 3 b= 4eh8
Same . . . . . . .|Golden Grain F'tilizer ; 2 4 ¢ : 2 g BN
. Same . . .. .. . |Furman’s Soluble
Bone with Ammonia
and Potash . . . . ; . 0f : : ; oo [1.96
. |The Currie Fertilizer Co., Louis-|Currie’s W h e a t
ville,"Ky e elieGrower s 5 : 4 ; 2 ... 139
. . [Globe Fertilizer Co., Louisville, Ky.|Globe Wheat Grower QLS
. [Star Slaughtering and Phosphate|Red Star Ferric Fer-
Co., Washington . H., Ohio. .| tilizer. . . . . 3
+ [The Zell Guano Co., Baltimore,
Md : Zell’s Calvert Guano., : G 3 ; 0Z988IEE =S 63
High Grade Super-
phosphate of Bone. i ; 6 5 1526|405 88
Dissoived Bone and
Potash s : 2 2 5895l s =1 8

Tobacco Fertilizer . ol
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M. A. SCOVELL, Uirector.,




APPENDIX

RULES AND REGULATIONS.

By authority of section 7 of the fertilizer law, the Director makes the fo
Rules and Regulations concerning the sale of fertilizers in this State :

1. The sELLER is responsible for affixing the official label to the fertilizer packages
unless the manufacturer has provided and attached them.

2. All labels, to be official, must emanate from the Director of the Kentucky
cultural Experiment Station. Persons attaching other than official labels, for
labels, are evading the law, and are subject to the penalties thereof.

3. Official labels are issued only to persons guaranteeing by affidavit that th
izer to which they are to be attached is true to the sample on which the result
analysis and commercial value are determined. Persons attaching labels to g«
representing the fertilizers, or the sample for which they are issued, are subje
penalties of the law for each offense.

TO PURCHASERS OF FERTILIZERS.

It is estimated that from four hundred to five hundred thousand dollar
pended annually in this State for fertilizers. It becomes, therefore, of vas
tance to the State that the fertilizers sold should be of the quality represent

g fertilizers:

this end the Director would advise farmers purchasin
1. To purchase with a guarantee that the fertilizer isas represented by th
tag attached.
2. To take a sample, especially if purchasing in large quantities, and send

Director for analysis, to see whether the fertilizer is as represented by the sell

3. To have nothing to do with fertilizers which are not labeled with a tag

— e

an analysis, and certified to and signed by the Director. Manufacturers of |

SRR

goods are always willing to comply with a law which protects them as well

purchaser, and their goods will be found labeled as required by law. It is g

those who offer adulterated or inferior goods that do not desire the quality

ST

goods to be known.
In order to obtain a fair sample for this purpose, the following directions s!
observed :

HOW TO TAKE SAMPLES.

#a, Select at least two average packages of the fertilizer, preserving the
send with sample. Open these packages and mix well together the contents
down to ome-half of its depth, emptying out upon a clean floor, if necessa
crushing any soft, moist lumps, in order to facilitate mixture, but leaving |
lumps unbroken, so that the sample shall exhibit the texture and mechanic

tion of the fertilizer.

# Connecticut Experiment Station.
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lack of proper drainage, is quite w
B therefo;

kll()\\‘ n.

‘Take-out five equal cupfulls

from different parts of the mixed portions
ge. Pour them (ten in all)

one over another upon
ighly, butquick]y, to avoid loss or gain of moisture;

re; inclose labels taken from the packages; seal,’

M. A. SCOVELIL, Director,

Lexington, Ky.

BULLETIN No. 21.
Hxperiments with Wheat.

he wheat experiments the past season, the follow
cstigation have been undertaken -
lest of varieties.

ing lines

Methods of seeding.
Test of fertilizers,
> experiments were mainly

conducted on the Experiment
m farm, the soil of which could not be ¢

and, and this should be Kept in view
[ results.
.—The soil of the Blue-gr
nd blue limestones of the
of the Lower Silurian.
;in character from thin-bed

onsidered good
in the considera-

ass Region is deriveq from the
Upper portions of the Trenton
These beds are fossi]iferous,
ded biue limestone with rich

atic layers to thick-bedded, semi-crystalline gray lime-
The soil varies in its relation to the rocks by the inter-
of a retentive clay, thin, or having a depth increasing to
. At least two different soils are kKnown in this region;
‘g a red clay subsoil, borus and producing fine natural
©; the other with a light clay subsoil, retentive, and
eficient in natural drainage. The s0il of the Experiment
farm is of the latter class, and although on a ridge,
et in the spring, ang
‘¢ may be called a cold and backward soil. Tt has been
ivation for a long time, the exact length is not definitely
At least three crops of hemp were grown on it prior to
[n 1863 it was planted to corn, in 70 and '71 in wheat.
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e S

Tn ’72 it was in meadow. In’79 a crop of potatoes was
off of it. In’81 it seems to have been in clover, in’82 in millet,

TR

in ’87 in rye.
Last year the plot was planted to potatoes.

R Y

Test of Varieties.

This experiment was begun by Prof. J. H. Connell.
making the comparative test of varieties, 43 varietie:
planted. Each variety was planted in drills, 7 inches
Rach plot contained one-fortieth of an acre. The plots wer
planted October 18. The fall growth of all the varieti
good.

The selection of the plots for the varieties proved to
unfortunate for comparative tests, as the lower portior
field where varieties from No. 1 to 11 were planted was
that a large portion of the wheat was winter-Killed. |
reason the yield of the first ten varieties is not givel
table :




AGRICULTURAL EXPERIMENT STATION.

TABLE 2. Yield of the Varieties.

e — L L

—_———

YIELD PER ACRE,

A9 un Ny

NAME oF VARIETY, ‘Wheat | Straw

| (Bushels.) ‘ (Pounds.) |

Mediterranean Hybrid .
Diehl Mediterranean .,
Lancaster .
1. Sea. @8 arss
German Amber .
Y ot Chafl .
The Good . .
Ghee White
Stem, .
ley sNewiGoldent: &5 sl i 2 e 2825 |
8 ‘ 2200
G e R G e R & 2600
lian Finley . e i 26 2100 |
PRLLEhe e o 1t o S e S e el | 231 2450 |
rermaniimneronsiais L S 303 | 3425
Bxtra: BarlysQakley &l oo nais 3 i 1300 |
New Monarch SsVEvasiey S i B R B 2050 |
st B S S P T e T R 2350
e {H eadastatngm s s 8 5 s L g 1550
1880 ol R e R G e R y ‘ 2500
BrowiClciRioqasERi it i S D 28 2800
HuntersaVihite s s Syt U y 3500
Dietz ik SR i Rt S 2375
Golden Dropiiistici e iy S | 3100 |
gy phianc R iR R At P 303 2575
S o AR S e S D 26 3925
smanianiR el L i S AL 91 | 2675
artin’s Amber. . . . . | el TR R 22] 252§
ligh Grade (BSuffenn)ac s iia e | 2950
Suckeye: Sl SR cO e T B | 2475 |
Golden Amber , . . . | SRPath sl RBAIR e p 2600 |
‘asmanian Red . , . . A A e Rl A 2| 2700
New Monarch., . . . . . B I ; ‘ 2825 |

Mealy. f AR S v S B 2600 |
No N

‘,':lmu..).<............ | 1500 | 54

[n the following table is given a description of the varieties
and field notes :
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1. Summary of Characteristics.
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Mediterranean Hybrid . . 30% b ‘ Wewk growth .
Diehl Mediterranean . . 4 Ver\ pom g
Dancasters: b ausisSaaet Poor . . o an

RedfSeals it Su e e 3 SR ey

German Amber. . . . . SR et (x(JU(l

| Velyet Chaff, . .-, , . . b Very poor. . .
The Good . . 3

Red.

‘e

e

cc
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Amber.
Red.
(30

| White.
| [
| Red.

La0oddy

ey

|
‘s [P
McGhee White. . : ¥ ‘
BlueiiStem e Seru e (6 5|
nggex A St ¢ | Bad
Sibley’s s New (xolden L Fair 3 | Fair
HIckRE s S Good . = . . | Good .
Hickman . R p SR | Fair
Canadian lee) 6. 8 A Fair B
Fulcaster . . A bl s | Good .
German Empnzox Good . G
Extra Early Oakley. . Fair
New Monarch , Good .
Poole . . G
Square Hu\d
Theiss. o
| Browick le_ ik
Hunter’s White .
])uL/

Golden l)lnp. g
Egyptinn .
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(30
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) . T g o7 1872y ’ 23 ’ 3 ’ Gl
25 | Hunter’s White . . . . 10 [ C ce 2 18 29 BT a8 B ‘White.
ROBIEID e Eaiign o s S 10 ¢ ¢ 12 18 | 29 3 3 B Red.
27 | Golden Drop. . . . . . | 5 ‘e ‘ i ‘ 3 ’ 3 ’ S f Amber.
28 | Bgyptian . . . . . F 22 22 s Rod.

Amber.
Red.

Ce

Martin S £ | O poi s NG 27 | |2 29
HaghtGrade: s, cisiieas 307 G e e G A fo oo e 2¢ | 29
BUCIe e\ SV 3071 £ S &3¢ R e E vy 291 BEnL =D |:3599
Golden Amber. ., . . . . 26T | . S Sl e |:2.25 Jez | 29
NewsMonarch e i s el 2o ciSViery Goodia L2 | DTl 200
Mealyadain s tn s e S0 [ | Medium , . . .| siptne e aal o190 29
NoENamels i Sie 4 cial e 5t .IGood. b oYL | 15 26

!

#Plots 1 to 12 were in a low, moist situation, rendering them more liable to winter-killing than the rest. Hence the large
percentages. 2

T Plots 36-42 were similarly situated to Nos. 1-12, though on slightly higher ground.

Amber:
Red.
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Conclusions as to Varielies.

The grain of all the varieties this year was inferior in quality,
possibly as a result of the attack of the wheat aphis, and for
this reason it is difficult to form any judgment as to relative
quality. The Canadian Finley and Hunter’s White, however,
are worthy of mention as among the best in appearance of the
grain.

The best yields were produced by the German Emperor and
the Egyptian, each producing at the rate of 30 bushels per acre,

The Diehl Mediterranean, Hicks and Extra Early Oakley,
which have proved such good yielders heretofore, did not turn
out well in this experiment, probably because of unfavorable
conditions. The Oakley is capable of giving better results, as
may be seen from Table 3.

Different Methods of Seeding.

A series of experiments was begun to test different methods
of seeding for wheat. The variety planted was Extra arly
Oakley. This series will be continued from year to year, in
order to obtain more conclusive results. The results this vear
are given in the following table, and seem to be most favorable
in the case of plots 3 and 4, where a moderate amount of seed
was used and planted at a moderate depth. In regard to plots
1 and 9, it must be noted that the yields are much lower than
they should be, on account of the inroads made upon them by
the English Sparrow. These were the ountside plots, and were
most exposed.

TABLE 3.—Different Methods of Seeding for Wheat.

YI1ELD PER

METHOD OF SEEDING. S =
g Wheat

( Bushels.)

" 10[d_JO ON

| Subsoiled, Drilled as usual
| Drilled 3 inches deep .
Drilled 1 inch deep .
Drilled 2 inches deep .
Drilled 2 inches deep .
Drills 14 inches apart .
‘With Shoe Drill .
With Hoe Drill
Broadecast, harrowed in .




T and
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1kley,
U turn
orable

L[S, a8

AGRICULTURATL EXPERIMENT STATION.

Test of Fertilizers.

The field on which these experiments were made is quite
level. The goil is of the general character before described.
The plats were each one-tenth acre in size, and were separated
each from each by a path 3 feet wide. The field had been
planted to potatoes in the spring. After the potatoes were dug
the field was ploughed and harrowed. The wheat was drilled
in on October 8th, drilling at the rate of 17 busheis per acre.
The drill used was the Buckeye drill, with fertilizer attachment.
The fertilizers were drilled in at the time the wheat was planted.
The variety planted was Penquites Velvet Chaff.
The following plan shows the arrangement of the plots and
the kind and amount of fertilizer nsed :

osphate, 30 1bs.

e of Potash, 10 1bs,

Slood, 15 Ibs.

hosphate, 30 1bs.
of Potash, 10 Ibs.

osphate, 30 Ibs.
Blood, 15 1bs.

owash Sulphate, 10 1bs.
led Blood, 15 1bs,

£ 11 f‘_\_w]vlmte, 30 ]bsl.r
STied Blord, 15 1bs.
+0tash Sulphate, 10 1bs,
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These experiments were planned for the purpose of ascertain.
ing whether fertilizers would be beneficial to wheat on this
particular field, and if so, to learn what essential ingredient or
ingredients of the fertilizers were needed for the wheat crop.
If potash only was needed, plot 4 would show it. If phospho-
ric acid was the ingredient wanted, then plot 2 would show it.
If nitrogen, plot No. 5 would demonstrate it. ILf the soil needed
a combination of any two of these ingredients, then plots Nos.
7, 8 or 9 would show which combination was needed, or if all
the ingredients were needed, No. 10 would show it. Plots 1
and 6 were left blank for comparison. Plot No. 3 had no fer-
tilizer put on it at the time the wheat was planted, but i
received 20 pounds of sulphate of potash in the spring previ
when the potatoes were planted. The purpose of this plot
to see whether the potash was all used by the potato crop, or
if not, to find out what benefit the potash still remaining s
be to the wheat.

As soon as the wheat was fairly up, quite a difference «
be seen in the growth of the wheat on the various plots.

Nos. 3, 4, 7, 9 and 10 had much the best appearance, while
5 and 8 were decidedly inferior in appearance.

Throughout the fall growth this marked contrast amon
various plots was observed, and the appearance was alwa
favor of those plots containing potash. In the sprin;
growth of wheat on those plots containing potash was ver;
and thrifty, while the growth on the other plots was uneven,
growth on those plots containing nitrogen having a dark gre
appearance.

After heading, the potash plots did not appear to suc
vantage. At time of blooming the plots all appeared aboul
alike, the potash plots having the thickest stand.

The following field notes are here given :

e T RS G

e
g e

e e L e e I

AT




Zi
o
@)
—
=
=
t0n

IIMENT

1

5

XPF

E

AGRICULTURAL

*MO|[24 uap[ox)
‘moppf g

‘Mo[es afeg
*Mo[[P4 [

"Mo[e4 wnipoy
"Mo[[o4 uapios dea(y
‘mopek opeg

‘mora4d deap £19 A
BA[D L1904 ‘9YIYM Jsow|y

1A nq ‘moqpaf oped Lo A

‘MBIIQ JO I910BIBL)

.u.b;v:_

‘ll‘} ..

1€

Length of

U9AD ALIURJ {poox)

* " UDAD feurg
RIS M Fuimors
‘UoAdun  ‘ugors MIe(
T T ° ' " UBAD pUB poOL)
* " pojutol ‘uoAoun ‘aiu
- . . . . . . U@‘wﬂﬂ.—o—.
‘U091 MIVD ‘moAduN ‘T8
* ot ¢ uoae 1o feury
© 7 T UdA® puw poox)
OS] OO ﬂdvu:mc_.
rpe w 4 2
uoAduUN B[ ¥ famy
*porurof ‘uaasun ynq ‘are

‘2% 11dy eouvavaddy

A ‘—u::mv

. ._::vuv

(R e D U8YE
| poos jou {amg
* ° " poox)
* Iy

|+« ++ « poog
| L . . - . . ._Hﬁw'm.
' poon »/..5.\/

| *pood 10 ‘wnipey
Tt Iy A A

oY) U0 $330N - WTIHVI

oM vay

X0 SYO0O[ : pa[[i-tajuim A[1qSug
oo e frmien s 5 ¥ :3.5

B} X0 $Y00[ { paf[y-te3uim £ySng

" PO[IIY-103uIA “Juad aod (g jnoqy
oM L1904 sy00] ¢ paSeumep 90 N
0 a8y L paquy-aetuim ApySyg
" PO[[I-I0juLa qued aad Gy gnoqy
M L19a $007 § paSewmup 10 N
"t [[9M sY00[ ¢ padBwBp 30 N
: " poru-ermim L34S S
e o
SNOO[ Mq ‘pay-togurs Lyss

Emspn P




118 REPORT OF THE

The following table gives the fertilizers used, the amount
applied per acre, and the yield of wheat and straw calculated
per acre :

TABLE 5. Effect of Fertilizers.

|

YIELD PER A

FERTILIZERS APPLIED, AND AMOUNT feRe 4 s Al
PER ACRE. '

W heat

( Bushels.)

W ‘1u!([ ‘[ﬂ '(JN

INFO Nasies N A s e Fea el
Acid Phosphate, 300 Ibs. .
*None : S AT
Muriate of Potash, 100 1bs .
Dried Blood, 150 1lbs
None 0 el Rl A VRO I e
| f Acid Phosphate, 300 lbs.
] | Sulphate of Potash, 100 1bs. |
Acid Phosphate, 300 Ibs.
| Dried Blood, 150 Ibs. |
Sulphate of Potash, 100 1bs. )
' Dried Blood, 150 1bs. |
Acid Phosphate, 300 1bs. )
i)

1302

= DO b 00

Co O CO O

SN )
—
- 1)

< Sulphate of Potash, 100 1bs
l Dried Blood, 150 1bs

*200 Ibs. Sulphate of Potash on potato erop which preceded the wheat.

These results are surprising, in that those plots having no
fertilizers produced nearly the same yield as those fertilized,
The appearance of the early growth was all in favor of the pot-
ash plots. 1t would appear from these results that this soil did
not need fertilizers for wheat. Conclusions, however, should
not be made from one year’s trial, as the season may have a
marked effect. These experiments will be continued from year
to year on the same plots.

e e

The series of experiments with fertilizers on Extra Harly Oak-
ley Wheat, described in previous Bulletins, was not continued
this year, but this wheat was planted on the same plots as for-
merly, to show the effect of fertilizers remaining in the soil
These plots are situated near the College building, and as the
soil differs from that of the College farm proper, the following
description is quoted from Bulletin No. 15, of this Station:

A

P

e

S
e e

‘“‘As in former years, these experiments were conducted
piece of land used formerly as a fair ground, and now a part 0!
the College inclosure.
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“The soil is a typical blue-grass soil, a medium loam, two to
three feet in depth, resting on a porous, reddish subsoil of the
same nature as the surface soil. This subsoil rests on blue
limestone, quite cavernous, producing a fine natural drainage.
The subsoil varies in depth from three to ten feet. The field
has been in cultivation five years—two in tobacco, one in pota-
toes and the last two in wheat. The field inclined slightly from
No. 1 to 10. Each plot was separated from those adjacent by a
path of three feet.”’

The plots were one tenth acre each.

While the effect of the fertilizers is not well marked, it is
still evident that there is a slight advantage in favor of the
fertilized plots, and the yields of the last season show per-
ceptibly the effects of the fertilizers applied in former years.

The following table shows the yield of grain and straw cal-
culated to the acre, for the past three seasons, and the average
of the three seasons, for each plot:




YIeLp or WHEAT, BU. PER ACRE. || YIELD OF STRAW IN LBS. PER ACRrE.

FERTILIZERS ArPLIED IN 1886-7 AND 1887-8,
AND AMOUNT PER ACRE.

1886-7.| 1887-8.| 1888-9* Average.

'"01(1 j0on ||

1| None. . . S e (e leie gl =010 20 1940
[ Acid phosphate, 600 1bs. |

2 | {Su]phnte of potash, 200 Ibs.}

Sulphate of ammonia, 300 1bs,

§ Acid phosphate, 600 1bs. ) 16

1 Sulphate of potash, 20051 bs e attl S i :

f Acid phosphate, 600 1bs. 18

\ Sulphate of ammonia, 300 Ibs, | ;

[ Sulphate of potash, 200 Ibs. i

| Sulphate of ammonia, 300 lbs,

None

Homestead corn and wheat grower, 600 1bs, . .

Bone meal, 400 1bs

None

i 280180 p 2970
(
|
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THE GRAIN LOUSE.
(Siphonophora avence.)
" H. GARMAN, ENTOMOLOGIST AND BOTANIST.

» It seems appropriate, at the present time, to notice an insectr
" which has this year diminished the value of the wheat crop of
! this State to the extent of thousands of dollars, and, including
t several others of the middle States, has probably occasioned a
 loss io the country of not less than a million. By correspond-
B ence and in conversation, we get almost invariable testimony to
¢ the effect that the injury of the grain louse was the cause of a
b light yield of the late-planted grain. The season was, on the
' whole, a favorable one for small grain, and the promise, as I
B observed in June during a flying trip through North-eastern
* Kentucky, seemed unusually good. The surprisingly light
| weight of wheat threshed out from the product of some fields.
f which were infested with the grain louse, can therefore be fairly
L attributed to the injury which the plants sustained from the
millions of aphides which sucked up the sap day and night
b during the month of June. It isa good illustration of the fact
 that 2 minute insect, without the power of taking a mouthful
of solid tissue from a plant, may still cause as serious injuries
135 the Colorado potato beetle, or the Kansas grasshopper.
d The following letter, received by Prof. Scovell from Mr. Allen
Prewitt, of M. Sterling, Ky., is illustrative of testimony re-
B ceived from other sources :
' “In reply to yours of the 23d, inquiring what damage the
f wheat louse did in my vicinity, I would say that the wheat that
fVas a few days early in ripening, was not so greatly damaged.
] But of later-planted wheat, two-thirds of the crop was destroyed.
: My own experience was this : T had 38 acres that wintered well,
Bstood well on the ground, and bore large, fine heads. It would
lave yiclded 30 or 40 bushels rer acre, but only yielded 10.”’

Its Proper Name, and the Character of Its Injury.

This plant louse belongs to a group (Hemiptera) of insects,
tearly all of which take food in a liquid form, some deriving it
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from other animals and the remainder from plants. The plant
lice live exclusively on living vegetation, which they injur
chiefly by appropriating to their own uses the sap contai ning
nutriment, which would otherwise be used by the plants fy
growth, and for the production of leaves, flowers, seeds, e
By withdrawing the sap of wheat and oats this plant oy
though it may not leave a mark on the plant, prevents
proper growth and nutrition which would result in sound ke
nels of grain. Tt is only one of a great number of species whid
occur on a variety of plants, such as cherry, vine, corn. maple,
cabbage, etc., and has received a good many common names
among which are ‘“ green fly,”” *‘ green midge,”’ ‘¢ wheat louse,”
““wheat plant louse,”” and * grain louse.”” Perhaps the mos
‘convenient and appropriate name is ‘ grain louse,”’ but it is o
be remembered that it does not occur on all grains, and tha
some are infested with other plant lice. The grain louse has
been found in corn, rye, barley, various grasses, and w]

[Its History.

It is believed that this species was originally brought fron
Kurope, where it has been known as an enemy of small grains
and grasses for many years. The first notable injury to guain
1n this country oceurred in 1861. Since then it has become de
:structively abundant only at intervals of several years.

The Influence of the Weather on Its Developmenl.

Dry seasons are favorable to this plant louse, and we hav
had a succession of dry snmmers and a dry early spring toac
count for the abundance of the pest this year. During seasom
unfavorable to its welfare, only a few colonies of lice can b
found in grain fields, and these little groups perpe tuate th
specles until a period of favorable weather gives them an Oppor
tunity to take possession of the fields. Doubtless a close sear
at any time during the last five years would have discovere
this plant louse in small numbers, and it is to these that W
must look as the source of the multitude of last June.

e

g

SRR D

s

Its Manner of Producing Young.
Most insects reproduce at all times by means of egg
lice reproduce by eggs only at yearly intervals. I

)
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he plant ummer' months the young are brought forth alive, all the adult

injure §ndividuals ab this time being females, and it is not till fall, gen-
ntaining mll , that a generation of egg-laying lice is produced. The
|ants lor eggs laid by this generation carry the insect through the winter,
eds, st ‘l‘]]d the following spring hatch as females, which produce living

louse, broung when adult. It is a method which permits a very rapid
nts the }I]('I’H{'ﬁ'w of numbers whenever a favorable opportunity comes.
nd ker ]hw grain louse agrees in its life history with this account, but
S which ]\ sometimes found in winter under circumstances which have
, maple, Jed to the belief that it produces its yvoung alive at all times.
| names, [
louse,” :i lts Summer History.

'© MOS A With a view to finding where the grain louse passes the sum-
1613 fo ths, T have carefully examined the volunteer wheat,
1 that Roats, the grasses and weeds of stubble fields during the
use bas fmonths of July and August just past, but have not fonnd lice

at. fon any of them. I have little doubt, however, that some of the

iplants support scattered colonies. Occasional colonies, several
i t@l’ large size, were found on early corn. The lice persisted here
! orsins IR slong as the corn remained green, when winged females were
V»D;rmiu I:lwhlv-w‘!. which scattered to other plants. Some of these lice

Soa lmw been kept on young wheat and oats at the Station building
fup to the present time, and have produced numecous genera-
ftions o - viviparous females. This discovery completes, in a

ni. f-mwnsuw our knowledge of the summer history of this pest.
> hare ;
o to ac S Ils Winter and Spring History.

seasol’s el [n the fall of the year the lice desert the scattered plants on

can be 111"i1 '? ey have lived during the summer, and resort to winter
ate he _ bvheat, and as cold weather comes on descend to the under-
n oppor Flound part of the plants and to the roots. Here they remain

€ SeaIC ] 1ate
e ;

coverel Kofe to

that Wwe

the season—some writers say all winter. But it is

/, from what we know of related plant lice, that at
BSome time a brood of egg-laying females and of males is pro-
fluced, the species probably passing some part of the winter in
fhe ego state.  Tn spring the lice pass up the plants again, and

Plant Rltimate ely we find them on the heads of the infested grain.
ring I8
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Its Dissemination.

Its singular manner of reproduction permits the grain log
to multiply at an enormus rate, and, with such un: sual fa
cundity, the accidental transportation of lice by winds g
birds would probably be sufficient to distribute it rapidly an
widely. But it is not dependent on such means :s thess,
Though commonly sluggish of habit, and remaining with if
beak inserted in the plant, it is capable of moving about quit
freely, and can easily pass from plant to plant by means of the
ordinary three pairs of legs, with which it in common with oth
true insects is provided. Moreover, the winged lice, to whid
we have referred, are evidently meant for the disseminationf
the species, and to this end possess a pair of ample wing
which they are prompt to use when necessary. The winged
lice are produced at any time during the summer, their devel
opment being influenced by the ripening or drying out of the
plants. Thus when the wheat ripens, they leave the hard an
dry plants to found new colonies on growing vegetation, a fad

which last spring led to the belief that they had been destroyel
by the rains, or by parasites.

Its HEnemies.

The helplessness of plant lice makes them the prey of numer
ous predaceous and parasitic insects. A visit to infested whei
fields in June showed great numbers of these present among the
lice. Undoubtedly the injury to grain was very much lessend
by the work of these friends of ours, yet, as we have shown, lie
still exist in the fields, and they are liable again to assume de
structive numbers.

Chief among the enemies of the grain louse are certain smal
dark-colored, four-winged flies, which belong to the same orde
as the common honey bee. These little flies deposit their ez
in the bodies of the plant lice, placing a single eco in ead
louse, and from the eggs come small grubs, which live in the i
terior of their hosts, finally emerging as egg-laying flies. Gl
lice infested with these grubs become swollen, assume 2 brov
color, and by some means are fastened to the plants, where thef
remain as empty skins after the parasite emerges.

Small two-winged flies about ; inch long, with brassy brow
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thorax, and with the abdomen striped crosswise with black and
é]fow, also do good service in destroying the lice. They scat-
fer their egos among the colonies, and from these hatch greenish
51-\'51', which destroy the lice by seizing them and sucking their
fices.

rain logg
usual fa
inds and
idly and
a8 thess,
with ity
yutb quite
ns of the
7ith other
0 which
nation of
) wings,
winged

' «dy bugs in both larval and adult stages devour the lice
%dily, Several species of these beetles were common in the
é]ds, but the most conspicuous from size and abundance was
e!)-sp:,t;ed lady bug (Cocinella 9-notata). It may be recog-
fized by the arrangement of the nine black spots on the brown
1'115,r covers—four on each side, the ninth just behind the thorax
j]d overlying the middle line. It is very nearly a half sphere
i shape. The other species are like it in general shape, but
fitter in details of color and markings. A small list of other
‘ vich do more or less good in destroying the aphides
 devel- B 13 1 :iven, but this will suffice to give an idea of the more
ut of the gbundant and useful of our insect friends.
hard it 3 have been thought to destroy the lice, but I have seen
n, & fad evidence of their doing so. Most birds depend on larger
strofei 4. and it is only occasionally that the small species, such

@ warblers, eat plant lice of any kind. Excepting the Mary-

lind yellow-throat, birds of this family rarely occur in our
- lds, so that we can hope nothing from their help. The
numer

1 whe B S0 Sparrow, with its clumsy beak and grain-eating pro-
A Wies . o . . .

‘ [l‘w rtainly does no good in this direction.
10ng

|essened Aot i Fver I
Artificial Remedies.

7 can be little doubt but that an application of kerosene,
i emulsion, or of some one of the arsenites, such as London
l‘ple.""' 'ould destroy the lice, and it is largely a question as to
ficther the cost of making the application to grain wonld ex-
ed the 1 sulting gain in the value of the crop. This can only
8 determineq by experiments, which we have had no oppor-
ity to make, I believe, at present, that experimental plots
fld small fields, when badly infested, can be profitably treated

Bihis way. The best time to apply insecticides would probably

ywn, lice

sume (e

in small
ne ordet
leir eggs
in each
) the inr

Graim
a, brown

are they The fact that arsenic will kill many insects, when applied to the skin, is not
Gl | 'r(I'm';-_'“ as 1

3 it deserves to be. By experiment, I find London purple more destruc-
§ " griin lice than pyrethrum.

as

v browl
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be in the spring, after the lice have left their winter retreats
and before the development of the heads of the grain. An g
plication just before harvest would very likely mar the quality
of the grain. In the fall an application of insecticides wouli
hardly prove of value, because many of the lice are then co.
cealed in the earth.

Where fall wheat is found to be very badly infested it may,
in some cases, be well to destroy the wheat in order to prevens
the spread of the pest. For this purpose a plentiful supply o
fresh gas lime may be employed. This material has provel
very useful for destroying certain insects in Europe, and, in
addition to its insecticidal properties, is a fertilizer of some
value.

The Probable Injury in (he Future.

From what we know of insects of this Kind we cannot expec
unfavorable weather or insect enemies to prevent future out-
breaks of this pest. At intervals during the past, outbreaks
similar to that of last spring have occurred, and from the scat:
tered lice now in the fields we may expect still others. Butth
history of the grain louse shows that destructive outbreaks
occur only at long intervals, and unless the weather between
now and next harvest is very dry, the probability is that the
attack will not be repeated on an extended scale next yea
However, it is well to go armed, and to this end if is needful
that growers of small grain should familiarize themselves witl
the grain louse and its habits, so that next time it may be recoz
nized soor enough to make preventive measures availi

Description of the Grain Louse.

The fully-grown plant lice are rather less than a tenfh of i
inch long, with the body a little flattened from above d ywnwatd
(depressed), and widest behind. Each bears a pair of slendé!
feelers (antenn:e), a jointed beak which it holds close against *
underside of the body when mnot in use, three pairs of joint
legs, and towards the hind end of the abdomen are two short
tubes (cornicles) with open extremities. The general color
pale green, varying sometimes to pale brown. A series of small
spots along each side of the abdomen, most of the anteni®
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~

retreats, the tips of the thighs, the feet, and in winged examples the.
An ap. oreater part of the thorax, are black. About the bases of the
> quality cornicles a rust-brown color is generally apparent. This brief
wonlf‘_l (‘1escripz§r;n will enable any one to distinguish the lice from

1en con- other insects which occur on small grain. Where the grain
flouse occurs on corn it may be distinguished from the corn
B : - o .

it mar, House by the brighter green color and by a characteristic black

prevent sspot about the base of each cornicle of the latter.
pply of [

3 proved
and, in J. BULLETIN No. 22.
of some —

Potato Experiments.— 1889,

Our potato experiments were continued this year, and may:
¢ expert ';he conveniently considered under the following heads :
1. Test of Varieties.
2. Methods of Planting.
| 2. Preparation of Seed.
But the W 4. Testing the Effect of Fertilizers.
breaks The conclusions reached from the year’s trials are briefly-
etweel JsUMmarized below.
‘hat the [. Many new varieties produced a larger yield than either
year. Jthe Farly Rose or Burbank. Notably among the large yielders
icedful Ay be named the Irish Wonder, producing 389, Gen. Logan
es witl SO0, Lombard 281, American Magnum Bonum 280 bushels per
2 recos- ecre, while the Burbank and Early Rose produced, respectively,
. 209 and 184 bushels per acre.
§ 2 The trench system of planting produced no marked effect
§8 (0 the yield over the usual method of planting. The yield
"2 greater in forty-eight out of fifty-five trials where potatoes.
"ere planted fourteen inches apart in the row than where
Bhlanted (wenty inches. On the contrary, the proportion

slende Pl large to small potatoes was in favor of the twenty-inch
inst the S| iy o
1 ‘

ure ouf-
breaks

e scat-

th of an

wnwar

.if')il}“‘* 3. Planting large whole potatoes largely increased the yield
7o short U8l planting potatoes cut to two eyes, or cut in two, or small
color hole potatoes. The yield was in proportion to the weicht of
of small eed potatoes planted. T

ntenn: 4 The yield was largely increased by the use of fertilizers.
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containing potash. W here fertilizers containing no potash wey
used no increased yield was obtained.

5. A profit was obtained by applying potash fertilizers
fertilizers in which potash was one of the ingredients. |

In general, the conclusions reached this year as to th
“‘Methods of Seeding’’ and ‘‘Testing the Effects of Fertilizer "
agree with those obtained last year, although the seasons wey
unlike.

A detailed report of the experiments, explanations and gis
-cussions of conclusions are given in the following pages :

Test of Varieties.

The soil of the Experiment Station farm, on which all of
our experiments are made, is what is called a *‘‘ Blue-crass”
soil. It is derived from the limestones of the Trenton group of
the Lower Silurian. These limestones in general are rich in
phosphoric acid. The subsoil of the farm is a light-colored
clay, not easily permeable by water, and therefore the oround
is generally wet and cold in the early spring. The farm has

been in cultivation many years.

The field on which the varieties were grown is quite level, and
well adapted to the experiments, as the various plots have
proven quite even in fertility heretofore. The soil is well
worn by continued cultivation.

Cotton seed hull ashes containing 32.66 per cent. of potash,
-at the rate of 400 lbs. per acre, were applied to each plot in the
row, and well mixed by the use of a hoe before the po-

tatoes were planted. For seed, medium-sized to large pota-
toes were cut in pieces as nearly of equnal size as possibl
and containing from two to three eyes each. These were
planted cut side down, one-half of each plot 14 inches apart,
and the other half 20 inches, in rows 3 feet wide.

All the varieties were planted April 6, and covered to a depth
of about 4 inches. In the cultivation all plots were reated
alike. At the third cultivation the soil was thrown to the rows.

Each variety was planted in a row 180 feet long, making one-
eightieth of an acre in each plot.

The stand in almost every case was nearly perfect. The num-
ber of missing hills in each plot was noted, and in calculating
the yield per acre the calculations were made to perfect stand.

The field notes as to the appearance of the vines from time 0
time have been summarized and put into the following table:
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ash war _ TABLE 1. Giving Summary of Field Notes as to Growth.

|

NaME oF VARIETY. ‘

APPEARANCE.

|
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Yield of the Varieties.

The following table shows the yield of the different varietis
They are named in the order of their yield. The potatoes wey
planted 14 inches apart in the row :

TABLE 2. Giving Yield of the Varieties.

|
w
|

YIELD IN BUSHELS Prgr A

NAME 0oF VARIETY. o

LI90UIN N

Marketable Small.

Irish Wonder. .
| Gen. Logan. .
| Lombard . . : AR
| American Magnum Bonum
| Dakota Red . .
| Nevada White .
| Yellow Elephant. . .
Alexander’s Prolific. .
| Burpee’s Superior
| Weld’s Jumbo .
Gov. Cleveland. .
| Summit . S
Salt Lake Queen
| Cayuga !
| Silver Skin. .
Charter Oak .
| Brownell’s No. 31. . . . .
White Beauty of Hebron .
Burbank . LS G
American Giant. .
McFadden’s KEarliest .
| White Elephant .
| Thorburn 5
Eliake iR Tt i
{ Alexander’s No. 1. .
Jas. G. Blaine
New Champion, .
28 | Pearl of Savoy .
| Fearnaught. .
Gov. Foraker. .
farly Dawn .
Weld’s No. 40
Early Rose. . . .
Lee’s Favorite . .
Chas. Downing . .
Snow Queen .
| Early Durham .
HEarly Sunrise. .
Manitoba. .
Alpha . .
| Rubicund .
| Early Harvest .
| Boston-Market .
Sunlit Star. .
Home Comfort .
| Unknown .
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TABLE 2.—Continued,

YTELD 1IN BUSHELS PER ACRE.

NAME OF VARIETY. ‘
Marketable. Small. Total.

150

149

149

141

SR e ik 128

Dakota Seedlinoihetaetises it sl ) ‘ ‘ [ 120
Gronada st r i i | e i B g S S R 104
Iron Clad . . A RN AD TR e RIS RIS IIR G R K e s 91
Crane’s: Keeperwias st s eraiotaey ; 7 90
Hale of Dalcotditagtsdiisiss el iisaieat il i st g R el R Ry 53
: | o

'HH.....-,.....‘4'....‘ Sl et e o e i

The results show that the Irish Wonder exceeds all others as
' ield, but two others exceed it in yield as to market-
1toes.

studying these results, the fact should not be overlooked

iety showing a greater or less yield than some other in

vear is not conclusive proof that it will do so year after

j The indications are in favor of the very large yielders.
8¢ producing from large to fair yields will be tried again.

Quality of the Different Varieties.

§ While the yield should have its influence, the quality should
fleve due consideration in the selection of potatoes. A good
liclder may be worthless on account of its poor quality. The
ality of a potato is supposed to depend on the amount of
: contains, or, as the dry matter is mostly starch, it is
1ken as a standard by which to judge the quality. The

- a4 potato also has its influence,
B The following table shows the relative quality of the varieties
B indicateq by the amount of dry substance found in each, and
€ size by the weight of one potato. A good potato should
Pltain from 23 to 25 per cent. of dry substance, or, in other

B1ds, should not contain over 77 per cent. of water :
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TABLE 3. Showmg Quahty and Size of the Different Varieties,

Dry sub-

=

Nl Averace
Water in LA

e

NAME OF VARIETY. stance in reicht
S 100 parts. weight
100 parts. | \

one Potato,

==

i ome! Comforti i oy s niys v o 27
2. Chas. YOI g Ut EEE T s e "’6.'
3. Farina . SUlp I e e
4. Alexander’s Px o]me S A g 26,
5 BrownelliskNio S8 18 e Sl 25.€
3 Fov -~ Horaker . iees i e ot i oo 24 .¢
SiHarly#M oden af st 24
3. Yellow Elephant S b 924
g Harly Dawnie S S s 24.6
R U bICUN Y i s S S | 94‘,'
Burpee’s huperiur : AR 3
S BearliofiSavoy -G sa s i S 24.4"
3. Electric. . - SRl e i 2478
4. Dakota Seedhntr. G R SR R 24 .}
5. Alpha . . . 3 N e | 24 .
. James G. Blcun(,. Rl R R 94 3
. White Elephant. .
. Early Ohio .
. Early Durham. .
. Manitoba . . .
. McFadden’s Lmhe~t
2. Summit, . Sy 2 A
. Lee’s Favorite. .
. Sunlit Star . ke
. American Magnum bmmm. :
: ]i.‘nl_\ Sunrise . . . .
927. Alexander’s No. 1 . .
98. Boston Market
O N On DO T s ety e (o o 25l
Gov. Cleveland (Brownell's 55) . . |
. Barly Rose .
‘. Snow Queen. .
. Lake Erie. .
. Lombard . . .
5. Nevada W hite
. Barly Harvest. .
: 37. Fearnaught . .
. Crane’s Keeper
39. Salt Lake Queen , . . S
. White Beauty of Hebron e
" General Logan :
. Charter Oak.
3. American Giant . .
4., Weld’s No. 40. .
5. Silver Skin .
5. New Champion .
. Weld’s No. 22
. Irish Wonder . .
. Weld's Jumbo. .
. Dakota Red. .
. Cayuga . .
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AGRICULTURAL EXPERIMENT STATION.

rigties, Different Ways of Planting.
: 1. The trench system vs. the wsual method. A few experi-
gents were made to compare the trench system of planting
usual method. The frials were made both with Early
Rose and the Burbank, and in each case the comparison was
irst with well-rotted stable manure, and second by fertil-
cotton seed hull ashes, using at the rate of 500
per acre. The furrows for the trench were made eight
p, and the manure or cotton seed hull ashes put in
1 of the furrows and mixed with dirt, then potatoes
\d furrow filled until it was level with the surface.
plain furrow’’ the method of fertilizing was the same,
furrow was made shallow, and the potatoes were not
ver four inches deep.
ibjoined table gives the yield calculated per acre in
he experiments :
TABLE 4. On Methods of Planting-
YIELD IN BUSHELS PER ACRE.
EArLY RosE. BURBANK,

Marketable. | Small. | Total. | Marketable.| Small.

trench
POSL

with

trench |
| Hull |

Cot-
Hull
274 68 34D 409 90 199

P . ’ . . .
1= 4 comparison of yield resulling from planting potatloes
01 20 inches apart in the row.

X& stated under the head of Test of Varieties, one-half of
U Dlot of each of the various varieties was planted 14 inches
V% and the remainder 20 inches apart in the row. The table
'i;fhlfu‘:;uws gives the yields of the varieties by the two
Eihods :

e S
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TABLE 5. Giving Yield of Potatoes when Planted 14 Inches ang 9
Inches in the Row.

Y1ELD IN BUSHELS PER A

|
| Marketable. | Small.

NAME oF VARIETY.

Plot’d PI'nt’d{PI'nt’d| PI'nt'd P Intq
14in. | 20 in. | 14 in. | 20 in. | 14 in, | 90i;
in row./in row.|in row./in row. in row. i IOV,

IrishiiYWiond er et vl Sy e e 4 L 182
Genichiopan (el Bl iealios i 245 232
Tiombard e st T he s ot i Vi1 93 184
American Magnum Bonum. . ., . . . . 237 218
DakotaiRied ittt st et et E i I i 147
INevada BYWIhItei st san s e s sl 206 167
ellowisilephanbrieateie s e il sl i sino g 199 |
AdexanderiseEroliflchit i T e e b RS 179 160
BurpeelsiSnparioni sl vl gt lin e i) 202 168
WieldiskImib ot eoesirrahingls dvEhs St i e 208 182
CrowiiClleveland P sisiiiy s S seh i ani e i tei 192 167
S st a0ty snselEis IR KPR b ag e AR A SR 160 143 |
Saltilmkei Qe an oo, SAnstg b Sl 184 131 |
Gy ae e T e A 188 175 |
SilgertSlen it e s AR 171 142
GharterOaks i iz ot R R Ry 174 139
ArownellisiN o =S s st i e 171 179
White BeautyiofiiHebron® it s e T8 112
B urbanker it sns it s L 1567 147
ArnericandGran tit sl SR e iReg S al 176 | 138
MolladdenisiEarlicstiv s eesses sl Sl 6) 139
White:Hlephant s dane St S it | 149 146
IBhorhurn @i =ra il S st slonneanBi it B 157 136
IhakedHriat s tat st Sk S N SR S e R ) 99
Allexander’siN ol wan sty ntistiives 119
Jagy GBI aII el ek SRR e b g 36 123
New Champion . 102
Pearl of Savoy. . 120
Fearnaught . 142
Gov. Foraker . 102
Early Dawn . 139
Weld’s No. 40 . 171
Early Rose . . 88
Lee’'s Favorite . 87
Chas Downing . 89
Snow Queen . 85
Early Durham . 107
Early Sunrise . 99
Manitoba . ST a8 T AT G Al 142
AT h el b e e U R R e S 76 |
SUDICHN A i A s T e 109
Kty Hanrvestthiz it fhsaatt] ; 99
Boston Market .
Sunlit Star .
Home Comfort .
[Unknown .
Early Modena
Electrice .

=1 &S~
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AGRICULTURAL EXPERIMENT STATION.

TABLE 5.—Continued.

Y1ELD 1N BUSHELS PER ACRE.

|
Marketable. Small. ‘ Total.

NAME oF VARIETY. el : it St

}
PI'nt’d|PI'nt’d| PI'nt’d| PI'nt’d/ PI'nt’d| P'nt’d
| 14 in. | 20in. | 14 in. | 20 in. | 14 in. | 20 in.
|inTrow.|in row.|in row.|in row.|in row.|in row.

|

100 35 4¢ 50 | 149 115
% s . 141 86

128 115

120 120

104

91

90

‘rom this table it will be seen that in almost every case the
yield is in favor of the plot where the seeds were planted
hes apart, but that the relative yield between marketable
small potatoes is generally in favor of potatoes planted 20

in the row.

one-eigl

to the
j same ¢

Preparation of Seed.

plats were used in these experiments. They were each

itieth of an acre in size, and in the same field adjacent

plots on which the varieties grew. They received the
eafment as to fertilizer and cultivation as the varieties.
Norther
Bplots 1
three fe

n grown Karly Rose was the variety used. In all the
'& potatoes were planted 14 inches apart, and in rows
et wide.

lot No. 1 were planted selected large potatoes, cut to two
No. 2, same, cut in two; No. 3, selected large potatoes,
I whole; No. 4, small potatoes, planted whole; No. b,
mediun

! potatoes, cut to two eyes.

b ey g f el g

e

e e

e

g
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The following table shows the yield calculated per acre -

TABLE 6. Methods of Seeding.

[ ‘
Y1ELD 0F BUSHELS PER A CRE. |
Amount Plant
Form PLaNTED. X TR in ]

| Marketable. | Small. | Total.

1 | Large, cut to two eyes .
|

2 | Large, cut in two .
3 | Whole (large). .
4 | Small, whole .

5 | Medium, two eyes. . .

These results show that by planting large whole potatoes
there was an increased yield over the nsual method of planting
of nearly one hundred bushels per acre of merchantable pota-
toes. This has been our third trial, and each time the re
been the same, that is, by planting large whole pota
stead of cut potatoes, there follows an increased yield
crop.

This is substantiated by comparing results obtained by many
similar experiments throughout the country. [t seems, there-
fore, that the yield is in direct ratio to the weight of seed
planted. Whether it will pay to plant large whole potatoes
rather than small or cut potatoes depends largely upon the
season and the price of seed potatoes, as well as the price of the
harvested crop.

Test of Fertilizers.

Taking info consideration the subsequent use that was to be
made of the plots, two fields varying from each other in fertility
were selected for these experiments. The field in which plots
1, 2, 3 and 4 were situated is supposed never to have been fer-
tilized before, whereas the other field is thought to have
ceived barnyard manure some four or five years ago. The
field on which these experiments were made is quite level ; soil
of the general character before described ; plots each one-twel-

o
oyt
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AGRICULTURAL EXPERIMENT STATION.

tieth of an acre in size, and separated from each other by paths.
three feet wide.
The variety of potato planted was Northern grown Harly
Rose of large size, each potato being cut in two and planted
! out side down, 14 inches apart in the row, rows three feet wide.
| After the ground was well prepared by plowing and harrowing,
the rows were marked out with a small plow. Fertilizers were
 scattered in the rows by hand, and afterwards slightly mixed
d with dirt with hoes. [Fertilizers were applied and potatoes.
 planted April 5th, 1889.

et

-

(T

| The following table gives the amount of fertilizer applied per
acre, and the yield of potatoes on plots 1 to 4 :

,mw

s, g

TABLE 7. Effect of Fertilizers on Potatoes.

AMOUNT ‘

T T - D ek
Prr Acrp. | YIELD IN BUSHELs PER AcCRE.

"ERTILIZER USED. | ‘ 2o

Pounds. | Marketable Small. Total.

s of Soda .
id Phosphate.
ate Potash

udying these results, it should be remembered that com-
| fertilizers are applied to the soil for the purpose of fur-

the crops with nitrogen, phosporic acid and potash.
From the above table it will be seen that plot No. 1 received
10 fertilizer. This plot was left for the purpose of comparison.
Onplot No. 2 nitrate of soda was applied for the purpose of
furnisl ng nitrogen. This substance contains about 16 per cent.
ofnitrogen. It is not the only substance that could have been
§ sed to furnish nitrogen. Ammonia sulphate, containing about
B2 per cent. of nitrogen, or dried blood with about 26 per cent.,
0rtankage, or cotton seed meal, or even bone, could have been
tsed to furnish nitrogen. We used nitrate of soda because it
Va5 the cheapest form of nitrogen in the market at the time,

ad because if we had used tankage, cotton seed meal or bone,

e R T
e 3 :
S =
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we would have had phosphoric acid also, and, therefore. v, ould
have been unable to tell, if there had been an increased - yield,
whether it was the nitrogen or phosphoric acid that produced
it

Acid phosphate was used on plot No. 3 to furnish phosphoric

acid. This was ground South Carolina rock, and contained 13
per cent. of phosphoric acid available for plant food. Other
phosphates could have been usel in place of this to fur-
nish phosphoric acid, as dissolved bone black, containing
per cent., or bone, containing 20 to 25 per cent. phosphoric
acid; but bone also contains nitrogen, and bone black generally
some nitrogen, and, therefore, acid phosphate was selPs- ed to
test the result as to phosphoric acid.

Sulphate of potash was used on plot No. 4 to furnish potash,
The sulphate contained 53.16 per cent. of potash. Mur
potash, kainite, cotton seed hull ashes, or even wood ash
also put in fertilizers to furnish potash.

By referring to the table, it is seen that potash great
creased the yield, while phosphoric acid alone did not
any increased yield, and nitrogen but a slight increa
might seem at first glance that the above experiments
sufficient-to tell what fertilizer to use; but sach is not th
for a mixture of any two or of all three of these essential
dients might be needed, and, therefore, produce better
For the purpose of testing these various mixtures, the
ments on plots 5 to 10 were undertaken.

For comparison, No. 5 received no fertilizer ; No. 6, nifrogen
and phosphoric acid in the form of nitrate of soda and acid
phosphate respectively ; No. 7, nitrogen and potash, as nitrate
of soda and sulphate of potash respectively ; No. 8, phosphoric
acid and potash, as acid phosphate and sulphate of potash
respectively ; No. 9, a mixture of acid phosphate, sulphate of
potash, and nitrate of soda, in order to have all three of the
essential fertilizer moredlents present, viz: phosphoric acid,
potash and nitrogen.

As will be seen by reference to the tables, in the experiment
where acid phosphate was used, the same amount was applied
in each case. The same is true of nitrate of soda and sulphate
potash. This was done in order to make the results comparablé

B o T

SRS A SO




AGRICULTURAL EXPERIMENT STATION.

The following table gives the amount of different fertilizers
nsed on plots 6 to 10, and the yield of potatoes:

TABLE 8. Effects of Fertilizers on Potatoes.

FErTILIZER USED PER ACRE. | YieLp 1Ny BusneLs PER ACRE.

‘arow dad junowy

ne

U A i

e . P s v b et
e N = 5 L AR gt T L7 Satil

NitratefofiSodas i ai e 'H';U;:
A cidSlzhpsphatotisstr s e S e 400 |

Nitratelof@Sodar et 160 )
tIphate of Potash . . . . . 160 |

\cid PhoSphiate 8- trusie s e 400
Iphate of Potash . . . . . 160 |

\cid " Phosphate =it -8 e 400 )
ulphate of Potash . . . . . 160
1618 tefOTiS o dadi R SN 160 )

Land/Plastepiaist it ing 160

ot No. 10 received land plaster or gypsum. This was put

ur trial for the purpose of checking any beneficial effect the

ogen § g¥psum in the acid phosphate might have. In the preparation
acid acid phosphate there is always some gypsum formed. When
trate } these experiments were undertaken it was fair to presume that
horic the acid phosphate might be of benefit, and if so, how much
tash | might be due to gypsum in the acid phosphate? With about
ate of | (he same amount of gypsum on plot No. 10 as was contained in
{ the } the plots containing acid phosphate, any increase brought about

acid, by gypsum could easily have been found out.

e T — -

O AR RN

B

As the potatoes was dug they were piled up on the plots
iment } from which they were gathered. The difference in size of both
plied the potatoes and the piles was very marked. Photographs of
phate | the various piles were taken before the potatoes were removed.
rable. From the photographs of the piles on plots 5, 6, 7, 8, 9 and 10 a
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photo-engraving was obtained, and the prints are represented
below to show the difference in size of the various piles :

R T

RN

No FERTILIZER. Acip PHOSPHATE.
SULPHATE OoF PoOTASH.
Acip PHospHATE. 9. Acip PHOSPHATE.
NITRATE oF SoDaA. SULPHATE 0F PoTASH.

NITRATE OF SODA.
SULPHATE oF PorasH. . LAND PLASTER.
NITRATE OF SoDA.
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The results show :

1. That the yield of potatoes was largely increased by the use
of sulphate of potash, either when used alone or in combination
with nitrate of soda or acid phosphate or both.

2, It appears that neither acid phosphate nor nitrate of soda,
en used separately or in combination with each other, were of

1 or no benefit, but that when either was used with sulphate

otash the results were beneficial as to yield, the greatest
being produced when both were applied together with sul-

» of potash.

results last year indicated that potash was needed on our

r potatoes. This year adds to the evidence, and especially

» seasons were so different, last year being very unfavor-

nd this year a very favorable one for this crop. The re-

of two years’ trials, therefore, would lead us to believe that
jotash which is most needed to enrich the soil of the Ex-
ient Station farm for the production of potatoes. They
ate, but do not prove, that worn soils of the same class in

Slue-grass Region would also be improved by the appli-

n of potash compounds. This can be determined posi-

however, only by similar experiments on the various

Lhese results do not prove that potash is needed for the po-
'rop on the other geological formations of the State.
effect of potash in the fertilizers was shown upon the
growth of the vines, as well as the yield of potatoes. The vines
the plot containing potash were more thrifty, and were com-
tively free from the blight which was more or less destruc-
> 1o the vines on the other plots. This was very noticeable.
The potatoes on the plots containing potash were smoother,
larger and more even in size.
Whether the blight had any influence in reducing the size and
yield of the potatoes on those plots which received no potash or
nof is not taken into consideration in the conclusions reached.

The Financial Outcome.

[t is evident that if the cost of the fertilizer applied, in any
tase, 1s greater than the increase in value of the crop by its use,
there will result a financial loss, unless the recuperative powers
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of the fertilizers extend through more than one year. Leavine
out this last consideration, a compilation has been made to .ghm:
the profit or loss we obtained by the use of the various fertilizer
in this instance.

TABLE 9. Showing Profit or Loss by Use of Fertilizers on Potat )es,

FERTILIZER. : | VaArLvz.

jo1d jo 0N

[ews

> l)[.)!'\ PosBadou I

(AN iOn e A= G R ea SOl I e o 58 4 $5 90  $14 30
Nitrate Soda. . . . .. Y 5 10 19 00
Acid Phosphate . . . | 954 2 530 | 15 50

: Sulphate of Potash. . ; : 0 2 10 43 20

None . .

Nitrate Soda
Acid Phosphate .

Nitrate Soda. . .
Sulphate Potash .

Acid Phosphate
Sulphate of Potash .

Acid Phosphate .
Sulphate Potash .
| Nitrate Soda.

Shincead

Land Plaster

* Lioss.

By referring to the profit and loss column of above table,
will be seen that wherever potash was left out of the fertilizers
there followed a loss by using the fertilizers, but where potash
was used, either alone or in combination with phosphoric acid
or nitrogen or both, a fine profit was realized, the greatest
profit resulting where the potash was combined with both phos-
phoric acid and nitrogen.
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eaving | 70 Bffect of Fertilizers on the Quality of the Potato.
L \how The following table is compiled to show the effect of the differ-
e ' ent fertilizers on the quality of the potatoes. Those having the
largest amount of dry substance being considered the best. The
average weight of a potato also being given for a comparison of

size :

TAELE 10. Showing the Effect of Fertilizers on Quality of Po
: -
Jer ce ‘ Averace
\ T 1 ! (;Lm‘ Per cent. \\ oS Specifie
FERTILIZER USED. dry sub- Tl size of

Gravity.
stunce. Potatoes. ALVIEY

‘qo1d 30 "0 N

One . SitTe i
Nitrate Soda .
\cid Phosphate .
otash Sulphate .
one . o idvie e
Jitrate Soda .
\cid Phosphate .
Nitrate Soda .
Potash Sulphate .
vcid Phosphate .
ulphate Potash .
\cid Phosphate .

tash Sulphate. .
Nitrate Soda .
Land Plaster .

3 oz. L0850
3] 0810
: L0856
L0918

083

—1 =1 ~1 ~1
=3 O =1 €O

[izers

e i T ——————

A R A e

otash

acid

b s
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Bitter rot fungus of apples .
remedial treatment for
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remedial treatment for

§ Uarbolic acid, experiments with, as a fungicide in brown rot

work e G aastieri

B Cherries, brown rot of . . . . i

remedial treatment for .
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Corn, relation of fertilizers to shrinkage in curing. . . 5

the proportion of kernel to cob . .

resulteof feeding toipigat il e i et

value of tobacco stems as a fertilizer for. . .
Corn crop, amount of plant food taken up by
Corn cob meal, experiments with in pig feeding
Corn insect, a new, injury by and description of .
Corn leaf-hopper. . . . . . . .. .
funpnsidiseaseiofi Ut S
Corn meal, results of feeding to pigs . . .
GlOrn T 00T W oI I et Clrrun g Nabel il e :
Corn worm, injury by, and means of lessening it .
Crepidodera fuscula, occurence, description and injury caused
spraying with Bordeaux mixture for. .
Cucumber beetle, use of Bordeaux mixture for.
Curculio assist in spreading the brown rot of fruit . .
Curing of corn, relations of fertilizers to shrinkage in.
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