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f<>r111.Rut such perfectly pruned orchards arc rare. Trecs may
be seen all through the country that.have nevcr bcen touchcd with
the shears or saw, and if the work has been done. it was accom-
plished with a C0111monaxc, vcry probably, little care being exer-
cised in forming a symmetrical and wcll-balanced head. Largc
branches should not be cut away, except when it is absolutely nec-
essary. But the compact heads found in some old neglected
orchards necessitates the removal of a few large limbs. It .is
sometimes difficult to select the proper limbs to be removed. In
such cases the tree should be carefully studied before commencing
operations. An ordinary pruning saw may be used in makl11g the
incisions. The limb should not be cut so that a large portion of
its base re,nains which will require a second pruning, nor so close
to the main stem as to injure its wood. A little practice in trim_
ming will soon enable one to make a judicious selection of the
limbs, and to cffect their rcmoval in the proper manner. vVhen
large branches are severed, the surface of the cuts should be parcel
smooth with a knife to facilitate healing, and to prevent water
from soaking in, which is liable to cause decay that may spread
to the branch or main limbs, thus resulting in a serious injury to
the tree.

WHEN TO l'RFl\E.

:\1any theories have been advanced as to the best season to prune.
Some growers advocate pruning whenever the knife is sharp. But
a careful study of the physiology of fruit trees is sufficient to show
that this is an undesirable practice, unless the knife happens to be
sharp only during the dormant state of vegetation. Summer prun-
ing. or pinching is neccssary, to somc extcnt: in order to secure
well-pruned hcads; but to givc an old bcaring orchard a sevcre trim-
ming at this season is certain to result in a matenal check of growth.
Large .limbs should not be removed when therc is a full flow of
sap. for ach-entitious buds are now easily excited into activity, and
many small shoots will be produced by the severing of the wood,
thus defeating the objects of our work. Pruning in this mild cli-
mate may be performed any time after the leaves drop, until vege-
tation begins, in the spring.

Respectfully,
PROF. F. LA~ISON-SCRIBNER.

Director.
R. L. WATTS,

Horticulturist.



IHVlSION OF ENl'OMOLOGY.

THE GLASSY-WINGED SOLDIER-BUG.

BY PHOF. H. E. SUMMERS.

An insect often seen by the grape-grower upon the leaves of the
vine, but not so frequently recognized by him as a friend, is the
Glassy-winged Soldier-Bug (H)!aliodes vitripemlis Say). This insect
belongs to the suborder Heteroptera, or true bugs. Its form is

well shown in the accompanying figures. Fi'!ure
2 shows the nymph, or immatnre bug, and figure 3
the imago, or adult. The colors are quite variable;
figure 3 shows the most common pattern. Here
the head is reddish, with the eyes, a band across
the hinder part, and
two spots, one on

FIG. 2. each side, ncar the
Nymph 01" Hyaliodcs front corners of the

1.J/trijennis. bl 1 '1'1
(al"tcr Hiley.) eyes, ac c le an-

tenna: (t h e two
"horns" attached in front of the
eyes) usually h8-ve the first j0111t
deep red, the other three joints dark
brown or black; usually the hase of
each joint is paler.

The pro71otu11l (the upper part of
the body just behind the head,
and extending back to the bases, or
points of attachment, 'of the wings)
is black in frout, and n,d or gTeen-
ish yellow. with usually a broad
hlack band along the middle, be-
hind; the middle black band varies
much in width, and is sometimes
entirely absent. FIG. 3·

The scutellum (the triangul8-r piece Hyaliodes vitripen",:s.

just behind the pronotum, between the bases of the wings) IS

black. with a yellow patch ncar its hinder angle; this patch is
sornetimes enlarged until it covers nearly the whole scutellum.

/)l-~
1 J \,
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The legs, with the exception of the front thighs, which are
partly dark brown or black, and nearly the whole underside of
the body, are pale greenish yellow.

The Izemelytra (upper or front wings) are nearly transparent
(whence the name "glassy-winged") with a dark band along the
inner margin in front, which becomes narrower and crosses the
wing to its outer margin at about its middle. There are also rose-
colored patches at the tips of the hemelytra.

The majority of the species of the family Capsida;, or plant bugs,
to which this insect belongs, are vegetab)e fceder::;, and hence
usually enemies of the farmer; but a few. of which this species is
a prom incn t exam pIe, are carni vorous, or animal feeders.

The Glassy-winged Soldier-bug is found not only on the
grape, both wild and cultivated, but on various species of
oak. Its habits on the cultivated grape were first described
by Riley, in the 3rd Missouri Report, p. 137. It is found
mostly running about on thc under sidc of the leaves, feeding
frcely on the numerous leaf-hoppers that infest the vine. The
nymph and imago are equally voracious, and the dried skins
of their victims may often be found in great numbers sti]] cling-
ing to the leaves. Often when the leaf-hoppers have become
abundant, and are beginning to seriously injure the vines, the
little soldier-bugs wi]] suddenly appear in increasing numbers, and
beg:n their work of extermination. In such cases it is better to
let them perform their work undisturhed, and not to attempt the
destruction of the hoppers hy artificial means, which would pro-
bably be less effectual, and destroy friend and foe alike.



DISEASES OF LIVE STOCK.

PROF. F. LA:\IS0X-SCRJHXFR, Dired(}r.
AGRICULTUIU.L EXPERIMENT STATION,

K"OXVIL LE, TENNESSEE:

SIR:-In resoponsc to a tclcgram froni you. I visited Tennessee
for the purpose of investigating a elisease of horses and cattle
reported as causing great loss in different sections of the State.
In order to acquaint myself with the nature and cause of the
trouble, I visited :YIonroe county, on January 2nd, where many
cascs were reported to have occurred in Xovem bcr and Decem bel'.
From the citizens of Sweetwater and the surrounding country, I
learned that during the fall and early winter, (about the time cat-
tle were turned into corn-stalk fields, and new corn was being fed),
several cases of what the people called "Staggers," had occurred in
horses, mules and cattlc. At the time of my visit thc disease had
about ceased to be heard of. I could find no acute cases, and no
opportunity occurrcd for holding a post-mortcm examination. The
symptoms in horses and mules, as described to me, indicate that
the disease was what is annually met with in Virginia, North and
South Carolina, and some other States. and called by the stockmen
"Staggers," or sometimes "Blind-Staggers." The symptoms are those
of an acute inflammation of the brain and spinal cord. More cases
occurred in cattle than in hor3es or mules, and in these animals the
symptoms indicate more acute disease of the spinal cord than of the
brain. In horses and mules the disease was almost nniformly fatal;
in cattle, most of the affected animals recovered. I was told that in:
some portions of the county the disease had been very prevalent,
and that a great loss had been reported through the papers in
'White county. Dr. Sims, of the State Board of Health, informed
me that several cases had occurred on his farm in the vicinity of
Chattanooga, and from a circular letter, sent out by the Board
to different counties, requesting that specimens of tissue taken
from animals having the disease be sent to Dr. J. E. Reeves for
microscopical examination, I learn that the disease has occurred
in most sections of the State.

After conversing with parties in Sweetwater and vicinity who>
had lost animals. and considering the reports from different parts
of the State, I am convinced that the disease affecting horses and
mules is the same as the disease called "Staggers" in the States
previously mentioned. The disease affecting cattle appears to be
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a different trouhle, and is very probably the same as the trouble·
which annually appears in some of the northwestern States, and
which is by some called the "corn-stalk" disease This is caused
by turning cattle into stalk-iields, and is morc prevalent some
years than others. In somc sections of the country the loss is
often severe. As many stalk-iields contal11 great quantities of eorn-
SlJlut, and cattle seem to bc very fond of it, it has been, by many,
supposed to bc the cause of the disease. I found that many farm-
ers in Tennessee hold this view. I was told byevery one of whom
1 inc]uirec1, that smut was present in much gTeater quantities than
usual on corn, and some also stated that crab-grass was affected.
ft has never been ct"efinitely determined what effect smut has upon
the animal economy, when taken in larg'e quantities. This question
having arisen in connection with a cattle disease in 1869,Prof.John
Gamgee, who was then in thc employ of the Department of Agricul-
t uHe at \Vashi ngton, undertook somc feeding experiments with

. this end in view. He fed ..).2 pounds of smut to two cows in three
weeks, i. e., 21 pounds of smut to each cow, without any bad effects
lleing shown. As we cannot conceive of an animal being able to
obtain that LlJUOllntof smut in a stalk-field, this experiment tenc1s
to prove that smut has nothing to do with thc cause of the disease.
ft is gencrally accepted by \'eterinarians that smut, if at all
detrimental, simply acts mechanically. by producing, on account
of its dryness, constipation. IJr. F. S. Billings, 'while at the l'ni-
versity of Nebraska, pllblished an article, in wljch he states that
the discase in question is due to a micro-organism which cattle g'et
111'eating the corn-blades, etc. ::\Toothcr investigation has as yet
conf1rmcd this view, and thc correctness of it rcmains to be deter-
lTl ined.

The "Staggers" of horses and mules. I found, by men with whom
I conversed, attributed to the feeding' of "rotten" or damaged corn.
:\lost of the cases occurring in South Carolina are supposcd to be
clue to the same cause, and in all cases damaged food of some kind
is supposec1 to be the origin of the tremble.

After earehllly examining' the literature at my command, and
considering the many letters which I have received in the past
three years, and conversing with parties \vho have lost animals,-
in fact. after learning what I can about the disease without hold-
ing post-mortem examinations and conducting experiments, I am
of the opinion that the exciting cause is a cryptogamic plant which
develops on or in the food which the animals eat. This fungus may
rcsemble the moulds, or may be some micro-o:-ganisl11 (bacteria).
I do not think that corn-smut plays any part in causing the dis_
ease, but as both "Staggers" and the "eorn-stalk" disease can
usually be traced to bad food, we can safely conclude tlzat the path-
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ogenieprinciple must be looked for in the food. Whether the disease
symptoms are produced by the development of a pathogenic fun-
gus in the body of the sick animal, or whether the symptoms are
due to a poison (ptomaine) which is produced during the growth
of the fungus on the food (grass, corn-stalks, blades, etc., kernels
and cob of ear, and possibly oats), we are not at present able to
say. In some cases the symptoms would seem to indicate that the
animal suffered from the effects of a narcotic poison. This would
lead to the supposition that the disease is due to a vegetable alka-
loid or ptomaine. In order to arrive at any definite conclusions in
regard to this matter, the whole subject must be thoroughly inves-
tigated.

Feeding experiments should be performed by feeding the sus-
pected food to healthy animals, and such food should be examined
microscopically to detect the prescnce of fungi, and also examined
chemically to detect the presence of alkaloids or ptomaines. If
the disease is produced by feeding suspected food, then careful
post-mortem examinations should be held, specimens of tissue
examined microscopically to detect organisms, and cultures should
be made for the purpose of obtaining the organism, if any be
prescnt. Until this work can be done we can hope to learn but
little in regard to the trouble. As no work of this kind could be
done while I was in Tennessec, nothing new was learned.

To sum up. we may say that all we know in regard to the disease
is, that in some years, usually in November and December, horses
and mules (principally horses), when fed damaged corn or hay, are
liable to coiltract a fatal form of brain trouble; that cattle. when
turned into stalk-fields, or fed on fodder, are also liable to a form
of disease which usually proves fatal. Prevention is easier than a
cure; most of the cases prove fatal, and consequently medical
treatment is not of much value. In horses and mules, early
abstraction of blood from the jugular vein, the application of ice to
the head, and the administration of a brisk cathartic, consisting of
six or eight drachms of aloes, sometimes does good, and may save
animals having the disease in a mild form. In cattle, about the same
treatment is applicable. except that instead of aloes one pound of
Epsom salts should be given. If food which is thought may cause
the disease has to be fed, the bowels should be kept loose by feed-
ing bran mashes. and by giving an occasional dose of aloes to the
horse and mule, and Epsom salts to cattle.

The only and proper way to entirely prevent the great loss which
often occurs is, not to feed damagedfood of any kind. It is to be hoped
that this disease will be so thoroughly understood that proper steps
can be taken to prevent its occurrence. Respectfully,

W. B. NILES, D. V. M., UnizJersity S. Car.



APPENDIX.
EXPERIMENT STATION RECORD.*

History and Reorganization.
BY THl<: lllR I·:CTOR.

Bulletin No. T, April ]8S8-(pp 1-5).
The Agricultural Experimcnt Station of the University of Ten-

nessee grew out of its School of Agriculture, IIortiClllturc. and
Botany Thc experimcntal work of this School was inaugurated
by Prof. J. .I'lL 1\lcBrydc, who was at its hcad from June, 1879, to
June,188z. Thrce re[)l)rts. IS0 to ZOO pages each, on experimental
work, for the most part field and feeding experiments, were pub-
lishcd during this periocl.

The Station never enjoyed any iixed or settled income until the
present year. The trustees of the University voted it such funds
as they could sparc, from ti mc to time, from the general treasury.
The amount from this source, not including salaries, which the
officers received as professors, was necessarily very limited. In
spite of these difficulties considerable and valuable work was done,
chiefly field and feediug' expcriments.

From 1883-87 the Station published a number of Bulletins and
reports.

Dehorning Cattle.
BY CHARLES s. PLUMB, B. s.

Bulletin NO.1, Aprd 1888.-: Pf. 5-16.) (.Illustrated)
The following are the conclusions drawn from the experiments

made at this Station:
1. The most desirable method of fastening an animal for dehorn-

ing, so as to keep it satisfactorily quiet, is to cast it, bind the
feet firmly together, and hold the head in a halter, close to the
ground, either by the hands, or by placing a plank across the neck.
To then remove the horn uppermost, and by means of a rope of
sufficient length, fastened where the feet come together, to turn
the animal upon the other side, and remove the remaining horn.

z. For removing the horns, an ordinary meat saw, with a set
screw in the end of the blade furthest from the handle that will
enable the blade to be tightened, but not to turn from side to side,
is perfectly satisfactory. A strong running-noose rope halter, and

*Taken from the official Reports of the United States Department of Agriculture, office of
Experiment Station.



abont twenty feet of five-eighths and ten feet of three-eighths inch
rope are also necessary.

')' The horns should be removed as close to the head as possible,
without cutting the sknll proper. It is best to cut dCJ\ynfrom one-
fonrth to one-half inch of flesh, at the base of the horn. The saw-
ing should be done rapidly, and with long sweeps of the arm, if
p()ssibl'~

4. Animals one and two years of age appear to suffer considera-
1;1.1' in rlchurning. The painfnl eltects decrease with increase of
age, so that an animal ten years old may suJter bnt very little.
This is owing to the layer of J1l'sh surrounding,the base of the
horn, which is much thicker in young than old animals. Dehorn-
ing causes an abnormal increase of pulsation and tenlperature,
which extcnds o\'cr se\'eral clays. The appetite is also affected
during the t\yenty-four hours succeeding the operation.

5. Dehorning is more especially to l)e lecommended for those
animals that are of \-iciollS temperament, that are what are termed
"masters;" to he applied to bulls, and to 1)ee[ animals that are to
be kept quiet and closely stabled or shipped

6, From e\·idence C]noted from other sources, it appears that
dehorning is not necessarily a cruel practice, but may be conducted
to promote ends that arc both humane and desirable in live-stock
breeding.

The Experiment Station, Building and Laboratories.
BY THE lliRECTOR.

Blilidill lVo. 2, :t11!.1' I SS8, (p/,. 17-20) (Illustrated).
An account of the excellent Station building, which was com-

pleted in November, 10SS.

Germination of Seed-corn.
BY (;. S. I'LU"IIl. Il. S

Billie/iII lVo. 2. July 18SS, (pp. 20-25).
On December I, 18S7, circnlars were sent to [armel's in Tennessee

whose addresses could be obtained, requesting them to favor the
University as follows: To sene! central sections, about an inch in
length, from about five ears of corn, such as' would be used for seed
the next year, either from crib, field, or wherever the seed-corn
migh t be stored. Particulars were also recl1lested concerning the
location o[ the corn-field, soil UpOll which grown, method of har-
vesting, preservation, etc.

The plan was tu secure seed from as many persons as possible,
and germinate. Every year many acres of corn have to be replanted,
owing to improper methods of preserving seed. It was thought
that by securing seed from various parties and germinating we
could get a fair general idea, from information furnished, of the

.•



3D

best practical plan in use of keeping corn over winter for spring
planting'.

Seed was received from sixteen different counties and seventeen
persons.

The article contains extracts from the letters of parties sending
seed. and tables gi ving in detail the results of the tests made. The
following arc the conclusions drawn:

1. That, so far as sample seed-corn from sixteen different coun-
ties in Tennessee give a fair average of the condition of the seed
of the State, the vitality of that produced by the crop of 1887 is
high

2. The evidence is in favor of storing' ear-corn without the husk
for seed purposes, though the results corning from the two methods
differ very slightly and to no practical extent.

3. That it is customary for farmers to preserve their seed-corn
in as dry condition as possible under shelter, preferably in a high
airy place.

Analyses of Commercial Fertilizers.
Bulldill i\To. 2, yuh 1808, (pf'. 25-27).

The article contains tal)lcs showing the results of the hventy
analyses made in the season of J 087-80.

Preliminary Report on the Weeds of the Farm.
LV 1<'.L.\\!SO:'\-SCRII:NER, J:. S., '\:\!) C L. l'EW~L\:'\, J:. s.

Bill/dill j\T{I. :; Odo/la, J800, (p/,. 2')-52).
The Bulletin contains a list of the wceds found on the University

far Ill, with a description of each variety, and illustrations of some
of the more common species.

Notes on Fertilizers and Fertilizing Materials.
w. E. STONE, 1'11. n.

Bulletill 11(1!. II, .No. I, Yall/tal)!. 100').-( PP 3-24).
This contains analyses of fertilizing materials available to farm-

ers of Tennessee, made with the purpose of pointing out their
"characteristic and valuable features," in order that farmers may
have a "basis for the more intelligent purchase and use of fertil-
izers." The samples analyzed were either sent to the Station by
the Commissioner of Agriculture, or inq uiring farmers, or furnished
by dealers and manufacturers. The nature and uses of fertilizers
are explained, and the trade values for 1888, as adopted by the sta-
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tions in Connecticut, New Jersey and Pennsylvania, stated. Results
are given of the analyses of twenty-four kinds of commercial fer-
tilizers, and of cotton-seed meal, cotton·hull ashes, plaster, marl.
Thomas-slag. tankage, animal manures, and tannery waste. Accord-
ing to the State Act regarding the sale and inspection of commer-
cial fertilizers, the full text of which is printcd in the Bulletin, all
fertilizers sold within the State are to bear, plainly printed on the
bag or package, a statement of their chemical composition The
State law also provides that the Commissioner of Agriculture shall
prescribc a given per cent. of ammonia, potash. and available phos-
phoric acid, which the fertilizers must contain. At present the
requirement is, "that acid phosphates, or dissolved bones (not
ammoniated). 111UStcontain not less than twelve percent. of avail-
ahle phosphoric acid; and all ammoniatcd superphosphates must
contain not less than eight per ccnt. of available phosphoric acid,
two per cen t. of am l11onia.and one pcr cell t of potash; or if they con-
tain less than two per cent. of ammonia, 01' lcss than one per cent.
of potash, they 1llust then contain not less than ten per cent. of
available phosphoric acid." Attention is called to the nccessity of
utilizing 0-11 availablc waste products. "It is not good economy to
buy commcrcial fertilizers at $25 to $40 per ton, and allow the ma-
nure pilcs of the farm to lie exposed to the leaching effect of every
rain-storm." The great and rapid growth of the cotton-sced oil
industry. and the utilization of the cotton-seed hulls and meal, are
used to illustrate the value which may be found in what are
thought to be waste materials. A ton of cotton-seed meal has, at
a low estimate, a trade value of $23.50. while a tOll of cotton·hull
ashes is worth $29.97. The chief value of the latter consists in
their large percentage of potash.

These ashes are sent to the Northern States in large quantities,
where farmers have been quick to recognize their value, and where
they have become. to a certain extent, a substitute for Canadian
wood ashes. As the result of rather limited inquiry, they have not
been found on sale in this State. A manufacturing firm in West
Tennessee, which produces them inlarge quantities, writes: "They
are little, if any, used in the neighborhood of the mills. where they
are produced, but the market for this product is found in the
New England States, where it finds a ready sale at good figures."

A point to be learned from a study of these facts is, that
Tennessee farmers cannot afford to let a pound of these materials
go beyond the borders of the State. Why send this nitrogen. this
phosphoric acid and this potash away to the North, and then pur-
chase the same articles in fertilizers. the costly materials for
which have been imported from the coasts, or perhaps from beyond
the seas?
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Diseases of the Irish Potato.
F. LAMSON-SCRIBNER,B. s.

Bulletin Vol. iI, No 2. April, 1889-(/'P 27-43).
POTATOROT (Pllyto/,htlLOra i/~festalls)-:pp. 27-37).-This contains

an account of the life-history of the fungus which causes potato
rot, and advice rcgarding the treatment of the disease.

1. The life history of the fungus, briefly stated, is as follows:
The spores lighting upon the leaves of the potato. germinate in

drops of dew or rain, and the product of germination--the zoos-
pores-penetrate to the interior tissues of the plant, and after
growing for a time through these tissues, the m)Teliu11l sends out,
chiefly from the under surface of the leaves, slender fruiting
branches whereon are produced a new crop of spores. These may
carry the disease to the other plants in the field, or to other parts
of the same plant; that is, they may serve to spread the disease in
the tops, which we term blight, over the entire fi.eld, or by being
washed into the ground they may reaeh the tubers and cause the
rot. The fungus, once having' gained entrance to the tubers, may
or may not vegetate rapidly. Its preseuce, however, is soon made
evident by a browning of the flesh undcrlying the skin. and by a
more or less extensive discoloration and depression of the latter,
Under certain conditions the disease in the tubers may make no
further progress throughout the winter, but the mycelium of the
fungus remains alive and ready to renew its activity upon the first
favoring circumstances. Such potatoes may often be found in the
markets and are used for food every day, and it is too freqnently the
case that they are preserved for seed. Used for this latter pur-
pose they will hardly fail to affect the new crop and bring about a
new development of spores.

2. Treatment:
Select for planting a light, sandy loam or a soil which is well-

drained; plant only perfectly sound or disinfected seed; spray the
tops with Bordeaux mixture, or some preparation containing sul-
phate of copper; store in a cool dry place and keep dry.

A NEW DISEASEOF THE IRISH POTATO (pp. 37-43).-The new
disease was discovered among the potatoes obtained from the Uni-
versity farm, and is described as causing the tuber to wither, then
dry up and become hard. The skin is only partially discolored,
but the surface is covered with small pimples, each surrounded by
a depression. Sections through a diseased tuber revealed the fact
that the flesh was apparently sound, but slightly wilted. The only
discoloration of the flesh was immediately under the pimples: here
the tissues were brown. Under the microscope it was seen that
the brown areas were filled with nUU1erous little worms of various
sizes and in all stages of development.
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"These little worms," says the writer, "were at once recognized
as nematodes or thread-worms, and were evidently the cause of
the disease."

How did these worms get into the potatoes? Probably from the
soil ill which they were gTown, for it is known that many of the
parasitic nematodes spend a certain period of their existence under
gTound. It is very likely that they were first introduced into the
University farm through planting infected seed. The potatoes
infected were lleing saved for seed, and were these to be planted
they would certainly carry the worms to the new crop, and thus
perpetuate the disease.

(lwing to the limited knowledge of the life-history of the nema-
tode, the author says it is impossible to indicate any definite
course of treatment.

Cotton-Seed Hulls and Meal as Food for Live Stock.
W. F. STONE, I'I-I. D.

Blliidill Vol. fl. NO,3, July, 188<)-~( Pf'. 47-56.)
This cqntains an account of the results of inquiries concerning

thc usc of cotton-seed bulls and meal as food for live stock, as
practiced in the vicinity of oil mills at 1\lemphis, New Orleans,
Houston. Raleigh, Little J~ock, Atlanta. and elsewhcre in the
South. J\nalyses of the bulls and meal, and of manure from ani-
mals fed on hulls and meal, arc also given. The practice of feed-
ing cotton-seed hulls to ]i\'e stock seems to ha\'e bcgun as early as
1870, SOOll after the introduction of the oil industry. "But proba-
oly the tirst attempts at systematically feeding an exclusive ration
of hulls and meal on a large scale have been made within four or
five veal's." Thousands of cattle are HOW feel on these materials
in the vicinity of the oil-manufactnring centers. "The hulls con-
sist of fragments of seed-coats, one-sixteenth to one-fourth inch in
diamcter, of dark- brown color, very tough and leathery, an'd entan-
gled in a mass of cotton tibers which still adhcre to the outside of
the hulls. and which the ginning process fails to entirely remove,
It is apparently the dryest and most tasteless form of ani111al food
which could be found. In spite of this, it is said that animals
whicb have never seen the hull or meal before soon acquire an
eager appetite for them, and after a few days prefer,such a diet to
one composed of hay and corn. Probably this is due to the meal
rather than the hulls, which, as already noted, are well-nigh taste-
less."

The chemical analyses show that the hulls contain a large ex-
cess of non-nitrogenous matter, while in the meal there is an
equally large excess of protein; therefore when combined, the
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hulls and meal make a much better ration for stock than does
either used alone.

The manure obtained from this method of feeding is quite rich
in nitrogen. phosphoric acid, and potash Gardeners and planters
in the vicinity of the stock-yards arc loud in their praise of its
value.

Our investigations seen to justify the following conclusions:
1. The practice of feeding cotton-seed hulls and meal as an ex-

clusive diet is well established. and incrcasing in the vicinity of the
cell ten; of the cotton-seed oil ind ustry. AlI the informati on avail-
able indicates that the practice is economical and profitable.

2. It seems in no way harmful to the health of the animal, nor
to thehealthfu!ness of the products (beef and milk) resulting.

3. The diet seems acbpted both to the production of beef and
mutton as wel! as milk.

4. The average ration shoulc1 consist of 25 to 35 pounds of hulls,
and 5 to 8 pounds of meal daily

5. The hulls an, a cheap and effective substitue for hay.
6. The 11,anure produced by this system of feeding is an impor-

tant factor in considering its profitableness

Grasses of Mountain Meadows and Deer Parks.
F. L,\:\ISO~-SCR1BNER, B. S

Bul!dill Vol. JI,~Vo. 4, Odober, r889·-(pp· 59-67).
The high nutritive value of the pasturage on the elevated

meadows along the slopes of the mountains of Eastern Tennessee
and \Vestern North C<1rolina is we11attested by the fat and sleek
appearance of the thousands of horses, cattle and sheep which
range over these meadows from May to October. Similar concE-
tions exist in the mountain meadows among the Rocky l\-Iountains
(where such meadows are called "deer parks"), ~nd the Alps.

In July, r889, the author visited Roan Mountain, situated on the
border line between Tennessee and North Carolina, and found on
or near the summit of the mountain twenty-five species of grasses,
a list of whieh is given in the Bulletin ~otes on a number of
these grasscs are given, but especial attention is called to Tennessee
or Mountain Oat-grass (Dallt/lollia compressa). Analyses of samples
of D. compressa were made by the Station chemist, and ccnnpared
with those of D. spicata, Orchard grass (Dadylis glomerata), Timothy
(Phleum pratellse), and Herd's grass (Agrostis ZJu~~'aris),made else-
where.

The two species of Dalit/lOllia make a most favorable showing be-
side the others, and of the two, D. cOlltjJressa is evidently the better.
In protein and fat it shows a higher pe'rcentage than any of the
others, standing much higher than Timothy, while with only one
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slight exception (Herd's grass) the fibre it contains is lower. After
making all due allowances for variations in samples and in condi-
tions, the Danthonias, espccially D. .;ompressa, may be safely classed
with our most nutritious grasses."

Chemical Composition of Strawberries.
w. E. Sl'ONE, PH. D.--(pp. 69-77).

This inc! udes analyses of twenty varieties, showing the amount
of water and dry matter, and the composition of the dry matter.
The following table gives the. average of the results obtained:

Water nO.52 per cent.
Ury matter. . .. . 9.48 per cent.
Contained in ,try matter-glucose .. 4.78 per cent.
Increasc of glucose h~' inversion, calcu-

lat.ed as calle; sugar........ 0.58 per cont.
Freo acid, as malic............ .. 1.:)7 pOl'eOllt..
Ash 0.62 per eent.
Crndp fiure .' 1.55 per cent..
Et.her ,'xt.raet . . . . . . 0.64 per cent.
Crude protein ... " .' . . . . . . . 0 nn per eCllt.
Non-nitrogcnous extraet. .. 5.76 l)f;r cent.

Tests of Varieties of Strawberries.
c. s PLU~IJ:, B. s.-(pp. 78-83).

Notes on twenty-four varieties are given. On the basis of qual-
ityalone the follo\ving varieties are recommended in the order
given: Prince of Berries, Sharplcss, :\lay King, Bidwell, and Parry.
For quality, productiveness and saleahlcness, the following are rec-
ommended in the ordcr given: Sharpless, Jumbo, May King,
Indiana and Jersey Quecn.

The Army Worm.
Special Bulletill A., September I', 1889-(PP. 2-3).

This was issued in response to a request from planters, made on
the appearance of the army worm in considerable numbers in the
cotton-fields of \Vestern Tennessee, and contains a brief account
of this worm and the means for its destruction.

Analyses of Commercial Fertilizers.
w. E. STONE, PH. D.

Special Bulletill lJ., October IS, ) 889-(PP. 2-3.)
Analyses of samples of seven brands of commercial fertilizers

sold in the Statc.
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The Treatment of Certain Fungus Diseases of Plants,
F. LAMSON-SCRIBNER, B. s.

Spec'ial Bulletitl C., A£ay 10, 1890.
Practical directions for the treatment of black~rot of grapef>,

apple scab, downy mildew of the vine. brown-rot of grapes, pow-
dery mildews, leaf brownness of the pear and quince, potato rot,
and smuts of oats and wheat.

Experiments in Growmg Potatoes.
c, s. PLUMB, 1:. s.

Bulletin Vol. .111, NO.1, 'JllnUil1Y, r890·-(PP. 24.)
The experimcnts with potatoes at this Station in r889, are dis-

cussed in this Bulletin under the following heads: (a) Concerning
the influence of the amount of seed tubers planted upon the result-
ing crop of Irish potatoes; (b) trial of the Rural New Yorker trench
system of potato cultu re; (c) tests of varietics of Irish potatoes;
(d) early vs. late culture for sweet potatoes. The soil used in all
the experiments was a clay loam with hcavy clay subsoil.

Ir.f1ucnee of the amount of seed tuber planted upon the result-
ing crop. Under this head three different experiments with
Early Rose potatoes are described.

I. Comparison of whole tubers of different weights for seed.
Eight different lots of whole tubers of Early Rose potatoes were
selected; each lot. with one excetion, consisting of roo tubers.
Each potato of each lot was weighed on a Fairbanks silk scale, and
each lot was planted in a row by itself, the rows being three and
one-half feet apart, and the tubers two feet apart in the row, with
the exception of one row, in which they were three feet apart. A
table gives for each row the weight and number of tubers planted,
the date of vegetation. hlooming and ripening, number of tubers
vegetated, and the height of plants June 20. From the data
reported it appears that: (1) The largest tubers bloomed first and
produced the highest (and also largest) growth of plants; (2) the
smallest tubers bloomed last and produced the lowest (and small-
est) plants, and ripcned one day earlier than the largest; (3) large
si;ce apparently favored earliness of bloom, height, and si;ce of
plant, and, to a certain extent, delayed ripening; (4) plants from
tubers, weighing fr01114 to 8 ounces, ripened earlier than those
from tuhers of greater or lesser weights.

Two. other tables give the yield of merchantable and unmer-
chantable potatoes in each row, and the average yield per hill for
the different lots The highest yield of merchantable potatoes
from roo tubers was 623 potatoes, weighing r02U pounds, from
tubers averaging 8 to ro ounces; the lowest was 363 potatoes,weigh-
ing 62 pounds, from tubers averaging 1 to 2 ounces. The highest
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average yield, per hill, of merchantable potatoes was from seed
which weighed from 8 to 14 ounces per tuber, From seed tubers
weighing I to 2 ounces the average yield was only 36 1,11erchant-
able tubers, weighing 10 ounces. In geucral, the productiveness
per hill was greater with the largest tubers and decreased quite
constantly with a decrease of weight in the seed. The relation of
the size of the seed tuber to the amount of the crop is illustrated
by a diagram. Calculations are reported which show that while
8[ bushels of 10 to (2 ounce tubers would be required to plant an
acre, at the rate employed in this experiment, only I I bushels of I

to 2-ounee tubers would be required for the same area.
The table herewith gives calculated results per acre. merchant-

able and unmerchantable potatoes being classecl together in the
total yield.

ESTI:\L\TEll YIELDS, COST OF 81·:I-:D, VALUE OF CROP, ANIJ BALANCE

IN FAVOR OF CROP PER ACRE.
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It appears that in this experiment, with one slight exception, the
larger the tuber planted the smaller the profit, and viee versa.

2, Comparison of large and medi u Ill-sized whole tubers, halves,
quarters, and single eyes. Potatoes were planted on six plats, each
one··fourth acre. The results are stated in two tables, which give
data for the season of growth, and the yield and value of crop for
each amount of seed used. The largest yield, and next to the
largest profit, were with whole potatoes. The largest profit was
with quarters. "Large whole tubers produced a larger crop and
greater value over cost of seed than did the medium·sized tubers.
Single eyes from large tubers gave a larger and more valuable crop
than single eyes from medium-sized tubers."

3. Comparison of whole tubers with halves from wholes of the
same weight: "This experiment had two objects: (a) To note the
difference in yield between a certain number of tubers of the same
size, planted whole, and twice that number of halves from potato-
toes of the same size as the wholes; (b) to note if the eyes on the
under side of the whole potatato materially increase the yield over
the half potato planted with the eyes facing outward or upward."
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Five hundred and forty Early Rose potatoes, weighing 6 to 7
ounces each, were planted in two lots of 270 each. Lot I, the
wholes, was planted in three rows, and Lot II, containing 540
hal ves. in six rows. The total and average yields are gi ven in a
table.

(a) "The half tubers produced a greater number and greater
weigbt of merchantable potatoes per hill than did the whole tubers;
(b) the wllOle tubers produced very nearly twice as many unmer-
chantable tubers per hill as did the half tubers; (c) the average
weight of one hill grown from a whole tuber was 19.5ounces, while
that from half tubers was 16.4 ounces, or an increase per hill of 8.4
per cent. by using whole tubers for seed; (d) the size of the pota-
toes grown with half seed is somewhat larger than those of the
whole sced."

The following is the summary taken from the Bulletin;

I. The larger the potato planted, the larger the plant produced,
and the rnore abundant the harvest in tubers.

2. Other things being equal, the fewer the number of eyes in a
piece of seed potato, or the smallcr that piece of seed, the smaller
the crop. '

3. The larger the quantity of whole tubers placed in a hill for
seed, the greater the cost per acre of planting, and the smaller the
profit on the crop.

4. Large and whole tubers produced smaller and poorer merchant-
able ones, than did half or quarter tubers, or single eyes.

5. Large and whole tubers yielded appreciably more small un·
merchantable potatoes than did parts of medium tubers or sin,gle
eyes.

6. Given two potatoes of equal size. one planted whole will not
yield so large nor so good a crop as will th<:<other tuber cut into
halves and each part planted in a separate hill.

7. The investigation, as carried out, suggests that, in view of
the fact that the whole tuber produced comparatively more small,
inferior potatoes than did the halves planted, the source of these
inferior tubers may be from those eyes located on the under side
of the whole potato planted. This because the eyes and shoots
thus located are repressed in growth to a certain extent, owing to
the pressure upon them and reversal of position.

It is to be remembered that the above conclusions are the result
of the investigations recorded, and are based on nothing else.
Neither in farm practice nor experimental work do we consider
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that they will always find indorsement. Yet as the result of much
experimental work with seed potatoes, it is confidently believed
that these conclusions will generally be fairly accurate.

TRIAL OF THE NEW YORK TRENCHSYSTF.:vlOFPOTATOCULTURE.-
This is a brief account of an experiment with this system with
Early Rose potatoes on an acre of clay loam soil to which a ton of.
commercial fertilizers was applied. The yield was I88Yz bushels
of potatoes, which were grown at a loss of $25.5°. The author is,
however, inclined to attribute the smallness of the crop to the fact
that the fertilizeI used did not prove available to the plants

TESTSOF VARIETIES-Seventy-four varieties of potatoes were
tested, and the yields from whole tubers, halves, quarters, and
single eyes recorded. There are also brief descriptive notes on
each varicty, a record of their keeping qualities, taken February
14, and notes on the developn'ent of the plants during the season
of growth. •.While in each class of plan ti ngs the yield is variable,
often to a considerable extent, an average of all the hills in each
class of seed planted of seventy-fonr vari.eties. shows a continual
decrease in yield and number of tubers per hill, from the whole
potato down to the single eye. In brief, the experiments at this
station on the relation of size of seed tubers to crop-yield, demon-
strate that the larger the piece of seed potato planted, the greater
will be the yield. This, it may be said, is also the result very gen·
erally arrived at at other stations that have done similar work."

EARLYvs. LATE CULTUREFOR SWEETPOTATOES.-Six plats of
light clay loam, each one-twentieth of an acre in size, were planted
to sweet potatoes at weekly intervals from April 27 to June 1. The
variety used was Southern Queen The yields from each plant-
ing are given in a table.

J. The largest yield was produced from the planting of May 4.

2. Many m.ore unmerchantable potatoes were produced from the
first three than from the last three plantings.

3. The average yield for the first three plats, or early planted, is
489 pounds; of the late planted, or last three plats, 510 pounds. or
a difference of 21 pounds in favor of later planting.

4. The average yield of the plantings from April 27 to May II
was smaller than of those planted from May 18to June I, and each
plat contained, on an average, 37 pounds more of unmerchantable
tubers than did the several late plantings.
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Field Experiments with Barley, Corn, Oats, Wheat,
Sorghum and Clover.

c. s. PLUMB,B. s.
Bulletin Vol. III, No.2, April r890 (1'1'. 3-16)

BARLEY,TEST OF VARIETIES,(p. 3) -Tabulated notes on five vari-
eties. Manshury gave the best results. Scotch Chevalier. the
only two-rowed variety tested is recommended as a strong, robust,
productive variety, and especially exempt from disease. It rarely
lodges and produces a large seed.

CORN,TEST OF VARIETIES,(PP 3-7 ).- Tabulated notes on thirty-
eight varieties of dents, thirteen of flints, and fifty-four of sweet-
corn

The following varieties are recommended for this region for
prod ucti veness. quality, and vigor of growth:

Dellts -Adams's Early, Golden Beauty, Maryland White Gourd
Seed, Shannon's Big Tennessee \Vhite. and Southern Horse Tooth.
Adams's Early is probably the best varicty for table use, as its ears
are not large, and it is suitable for eating earlier than most corn.

Fhllts.-Compton's Early, King Philip, Sanford. and \Vhite Flint
Thoroughbred. Howevcr. we do not espccially recommend Hint
corn for Tennessee. The yield of fodder is very small, and the
corn is not nearly so productive as the dents.

Sweets. -- \Ve do not feel disposed to recommend any of these sweet
varieties for this region, as they have been a failure, almost com·
pletely, for two reasons: first. the corn-worm has infested the ears
so badly as to make them unfit for eating; second, this class of
corn develops very poor! y here. Varieties of swett corn that 111ake
vigorous, robust growth in the North, have with us been small and
spindling-almost dwarfs. The climatic conditions are evidently
not favorable to successful culture of most sweet varieties.

OATS,TEST' OF VARIETIES.(pp. 7-r r ).- Tabulated notes on forty-
three varieties, with descriptive notes on thirty of these varieties.
"Early Ewing was the first to mature, being ripe on June 26. Next
earliest were the several rust-proof varieties. For this locality the
rust-proof varieties are best, as they ripen early, have strong
straw, and are not" so badly affected with rust as are other varieties
of a large, coarse character." Black Tartarian, Clydesdale (syno-
nyms: Welcome, Centennial, \Vhite Australian, White \Vonder),
Probsteier, Winter Grazing, and Winter Turf are especially recom-
mended.

OATS,EXPERIMENTWITHFERTfLIZERS,(p. rr).-Muriateof potash,
cotton-seed me1.1.nitrate of soja, acid phosphate and kainit. singly,
and the last three in combination, were compared with each other,
and WIth no manure, for Kansas rust-proof oats on twelve
twentieth-acre plats, on light, clayey loam. The highest yields
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The following varietic' of onr li't have been grown ,neee"fUllY\

in various localities. of East Tennessee: Willesap, Yellow Bel!jl~w~r, ~
Rhode Island Greemng, Rome Beauty, Northern Spy, Newtown pzPPtn"~"
Early Strawberry, Carolina Red June, Ben Davis and Baldzvin,* "

The followi~g varieties of pears have been grown successfully in. \l

various localities of East Tennessee: Bartlett, Flemish Beauty, Seckel,
Duelzesse d'Angouleme, Beurre Anjou and Le Conte, 'There are prob-
ably other good sorts that have been a success in various sections
of the State.

The following varieties of peaches of our list have been produc-
tive in East Tennessee, when not destroyed by the frost: Alexander,
Early River, Foster, Oldmixon Freestone, Crawford's Early and Late,

It' is difficult to produce apricots in this country without protec-
tion. They blossom somewhat earlier than the peach, and hence
the flowers are nearly always destroyed by the spring winds and
frosts.

Of cherries, the Black Tartarian, Napoleon, Early Richard, Governor
Wood, and probably other good varieties, have been grown success-
fully in this locality.

Index to Vols. I, II, and III.
Bu!!etin Vol. III, No.6, December, r890.-(PP. 93-J04).

Index to Volumes I, II, and III. of the Experiment Station Eul-
etins, including also a brief synopsis of the contents of the Spe-
cials, which were published under letters A, E, C, D, and E.

*\Ve take pleasure in inserting here and putting on record letters from two of our correspon-
dents:
Director As;ricultural Experimel1t Statiol1l KnoxvUl~, Tenn.:

SiH:-In respollse to request contained in your Bulletin No . .s-, Vol. lIT, Deccmber~ 1890,I have
to report that the fnl1owing- varieties of apples succeed \\'ell """,ith me: Early Harvest, Bcd As-
trachan. Den Davis~ Fall PippIn. and \Vinesap. I have tt-ied 13 of the varieties of peaches con-
tained in your list. nearly all of \vhich gave satisfactory results. Hale's Early, h<Hvever, after
the secoIll{ year's hearing, invariahlv rotted on the trees. The peach cr(lp is very uncertain,
owing to spring frosts. 1 have intended for years to try mulching· during winter to retard the
buddrng of trel~5, hut neglected to do so. Very respectfully,

Bailey, T(~nn., Dec. 22, 1&P. H. L. BEDFORD.

SIR:-Rcferring to your Bulletin No. S' December, 1~90, I h,lve a small orchard~ planted out
in 1882and 1884,and this year I had ag-ood yIeld on my Beauty ?f Kent. Sh()ckky~ and Fallawater,
and that in spite of a heavy late frost III May. I got my trees from Bird, De\v & Co., of Knoxville.
J\tly Wild Goose Plum hears about every year. I have one tree of -the Tetofsky apple, which has
borne well for the last two seasons.

Rugby, l\lorgan co., Tenn., Jan. 2, 1&]1. \V. F. G. WIL~ON, M. D.

OGDEN BROS. & co., PRINTERS, KNOXVILLE, TENN.


