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PREFACE.

This review of the literature on cotton seed and
cotton seed products as feeds for livestock was under-
taken for the purpose of getting together the results
of the different experiments with these feeds, in order
that comparisons might be made of the feeding values of
these different products with each other and with other
feeds.

In reviewing the literature on this subject many
articles in Jjournals and magazines have been ignored be-
cause they contained the resulté of average farmers who,
as a rule, do not keep complete records on their animals.
Most of the literature comes from experiment stations
where special effort has been made to determine the value
of these feeds. The results of some of the stations are
for short periods of time and for small numbers of animals
which make it impossible to draw definite conclusions.

In the study of this literature the points generally
considered include (1) the object of the investigation,
(2) the methods employed, (3) the nature of the data re-
corded, (4) the results shown, and (6) the author's con-
clusions. In & number of cases only the conclusions are
mentiohed.

Included in this work is a description of an ex-
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periment conducted at the Missouri Agriculturel Exper-
iment Station during the winter of 1911-12 for the
purpose of determining the relative values of cotton-
seed megl, cold-pressed cotton-seed cake and linseed
0il meal for fattening two-year-o0ld steers where the
bassel ration is corn, corn silage and clover hay. This
work has never been published.

During the winter of 1909-10 an experiment was con-
ducted at the above named station for the purpose of de-
termining the value of corn silage for beef cattle when
on full feed. In this experiment one lot received cotton-
seed meal as & part of the concentrates while another lot
received linseed 0il meal. This work has never been pub-
lished but from the dats recorded a comparison may be
made of these two feeds. This comparison is included in
this paper.

Since the prices of the’different feeds are all the
time varying, no emphasis is placed upon their economic
value. Quite a proportion of the feeding experiments still
deal with only the economical and commercial phases of the
subject, or with comparative finsncial values and effects;
and as economic conditions are comstantly changing and vary

in different localities, the results lack permanent and

widely applicable value. Hence it is that the necessity
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is felt for going over the same ground at frequent in-
tervals and in different localities. In many cases the
same experiment is repeated by different stations in the
same locality and under the same conditions, with the
exception of a variationvin the prices of feeds.

What is needed most by livestock feeders is a
knowledge of the conditions that are permanent and widely

applicable in value.






HISTORY AND IMPORTANCE.

According to statistics, the production of cotton
in the United States did not go over 1,000,000 bales of
500 pounds each until 1832, nor above 3,000,000 bales
until 1851. For the last few years the annual crop has
been between 11,000,000 and 15,000,000 basles, which means
& production of from 6,000,000 to 7,500,000 tons of cotton
seed. At present the United States ranks first in the
production of cotton, producing 66 per cent of the world's
crop; India ranks second producing 14.9 per cent; Egypt
third producing 6.5 per cent; Russia fourth producing
4,3 per cent; China fifth producing 3.1 per cent and
Brazil sixth producing 2.2 per cent. All other countries
together produce 2.6 per cent of the world's crop.

In the beginning of the cotton seed product industry
in the United States we had to depend upon the foreign
markets entirely for the disposal of these products,
4s the industry grew and the value of such products made
increased (as the cotton crop increased), they became so
important, and the capital invested in their manufacture
80 large, that efforts were made to educate the people
of our country to the great value of such products as

were being sent out of our own country at less than their






value. At the present time not more than one-third of
the products qulpxported. This emphasizes the great
importance ggéédthe menufacture of such products now )
occupies in our own country.

To further illustrate the important place such pro-
ducts now ocoupy in our export tradé and in our domestie
trade as well, you have only to look at the amount produc-
ed in this country in 1912 and the proportion of it export-
.ed to that used for home consumption. The amount of cotton-
seed cake and meal produced in 1912 was approximately 2,000, -
000 tons, and the amount exported was about 650,000 tons leav-
ing 1,360,000 tons for consumption in this country. The amount
of cotton-seed oil produced was approximately 3,500,000 barrels
of £fifty gallons each, and the amount exported was about 1,000-
060 barrels, leaving for home consumption about 2,500,000
barrels. There is scarcely any other single product the growth
of which has been so rapid, and the demand for which has so
closely kept pace with its increased production as has cotton
seed products. 8o important have they become, both in this
country and Europe, that neither country could well get along.
without them. This goes to show the(;ntenslve merits of such
products, as well as their importance 1n our export end do-

mestic trade.
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From 1899 to 1909 the value of cotton seed pro-
ducts in the United States increased 158 per cent. Com-
vared with this the value of lint cotton increased only
117 per cent. During 1916 cotton seed made an enormous
leap in value, bringing in some sections of the country
as much as $45.00 per ton. At this price the cotton seed
produced in the United States in 1914 would have been
valued at about $337,500,000.00. From 1900 to 1905 the ,
number of establishments making cotton seed products
doubled. Prom these statements it is plain that the cot-
ton seed products maeke an increasingly large part of one
of the most important crops of this country. Their econ-
dmic use is a question of intrinsic importance. The
future possibilities are seen in the fact that only about
three-fourths of the seed grown now finds its way to the
0il mills.

Previous to 1860 the seed of the cotton plant was
largely wasted by the planters, who often allowed it to
: ?ot near the gin house, ignorant or careless of its worth.
After the introduction of the cotton-seed oil industry the
hulls were used for fuel at the o0il mills. The southern
planters bought meat and other animal products, at & high

cost from northern farmers, when such products might have






been produced from these feeds at & much lower cost. At
present sbout three-fourths of the cotton seed goes to
the o0il mills and the remainder is used as fertilizer,
in plenting and in feeding in the form of seed. Formerly
much seed was fed in the South, especially to steers and
dairy cattle. Now, little is fed before the o0il is ex-
tracted, both on account of the value of the o0il and be-
cause cotton-seed meal usually gives better results.

The seed of the cotton plant plays no small part
in feeding our live stock. Its meal is food for every
beast that does man's labor. And yet this valuable pro-
duct is less appreciated at home than ebroad. The agri-
culturél sin of the cotton growing countries is the ex-
portation of cotton-seed meal, ceke and oil. Henry and
Morrison, of Wisconsin (Feeds and Feeding, p. 153), state
"to the discredit of our livestock interests one billion
pounds of cotton-seed cake are annually exported to foreign
countries."” This is due to the producer not knowing the
value of these products, therefore, it is necessary that

the value of such products be worked out end fully under-

stood.
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MANUFACTURE AND DESCRIPTION.

The cotton seed as gathered from the plant has
attached to the outer portion, or hull, a mess of long
white fibers. This mass of fibers or the cotton of com-
merce is separated from the seed by means of a gin. By
sub jecting the entire uncrﬁshed, unheated seed to great
pressure cold-pressed cotton-seed cake, or "Caddo" csake,
is produced. There is a larger proportion of hulls to
meal in this case than in normal cake, which will be de-
socribed later, and the feeding value is correspondingly
lower. This product is usually sold in flakes, but is
sometimes ground to mesal.

The first process in the manufacture of the oil is
removing the hull from the meat or kernel. This is done
by a sheller, which breeks the seed coat and forces it
from the kernel. These seed coats are known commercially
as cotton-seed hulls. From the kernels (the rest of
the seed) the 0il is obtained. These kernels are cook-
ed twenty to thirty minutes in a large steam-jacketed
kettle to drive off the water and render the oil more
fluid, then they are crushed, placed between.cloths. and
sub jected to hydraulic pressure (3,000 to 4,000 pounds

per square inch) to remove the oil. This process removes

at least fonmrsfifths of the oil and leaves & hard, yellow-
ish, boardlike cake, about one inech thick, one foot wide,
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and two feet long. In this form it is exported as

cotton-seed ceke, but for home use it is ground into

a meal known commercially as cotton-seed meal.
According to Burkett and Poe (Cotton its culti-

vation, etc.) one ton of cotton seed yields approxi-

mately:
Linters or short fiber 27 pounds
Hulls . 841 5
Cake, or meal 732 "
Crude oil 280 "
Loss tresh, etc. 120 "
Total 2000 "

Unadulterated cotton-seed meal of good quality
should have & light yellow color and & sharp, nutty
odor. A dark or dull color may be due to age, to
adulteration with hulls, to overheeting during the
cooking process, or to fermentation - all of which im-
peir its feeding value;

Cotton-seed meal is one of the richest of all feeds
in protein and carries over eight per cent of fat. The
protein and fiber content vary considerably depending
upon how thoroughly the hulls are removed from the meal.

It has been found that the velue of fresh and wholesome

meal depends on the percentage of protein it conteains.






Since this is the case manufacturers and feed control
officiels of a number of states found it necessary to
classify these products. Below is given the class-
ification agreed upon by the Vermont Experiment Station
men after the passage of a law in 1902 by the General
Assembly (Vt. Bull. 101), and by the Indianea Experiment
Stetion men after the pasaage of & law in 1914 by their
Genersl Assembly (Ind. Bull. 177):

"Choice cotton-ceed meal must be perfectly sound
and sweet in odor, yellow, not brown or reddish, free
from excess of lint, and must contain at least 41 per
cent of crude protein.

"Prime cotton-seed meal must be of sweet odor,
reasonably bright in color and must contain at least
38.6 per cent of crude protein.

"Good cotton-seed meal must be of sweet odor,
reasonably bright in color, and must contain at leest
36 per cent of crude protein.

"Cotton-seed feed is & mixture of cotton-seed
meal and hulls, containing less than 36 per cent of crude
protein.™

Owing to its wide veriation in coﬁposition cotton-
seed meal should be bought on guarsntee whenever possible.

Cotton-seed feed is often s0ld on northern merkets

for but a few dollers per ton less than choice cotton-seed






meal. By appearance alone it is impossible to distin-
guish good cotton-seed meal from finely ground cotton-
seed feed. It is impossible to separate thoroughly the
hulls of certain kinds of cotton seed from the kernels and
this cotton-seed feed is really s legitimate product, but
it should be bought at a price corresponding to its ecrude
protein content. In case of doubt as to purity, the
following simple test will show the approximate amount of
hulls present in cotton-seed meal (Vt. Bull. 101):

"Place a teaspoonful of the mesl in a tumbler and
pour over it from 1.5 to 2 ounces of hot water. Stir the
mass till it is thoroughly wet and all the particles are
floating, allow it to settle for five or ten seconds and
pour off the liquid. If there has settled out in this
time a large amount of fine, brown sediment which is
noticeably darker than the fine yellow meal and which
keeps settling out on repeated treatments with hot water,
the product is low grede. All meals contain smell quanti-
ties of hulls and will show dark specks when thus treated,
but the results are striking when pure meal is compared
with cotton-seed feed."

Cotton-seed hulls which contain somewhet less di-
gestible nutrients than eat straw are extensively emﬁloy-
ed in the South as roughage for cattle feeding. The hulls

have the extrasordinary wide nutritive ratio of 1:122, the






widest of any common feeding stuff. They are not very
nutritious and are poorly digested by animals.

Cotton-seed hulls are usually fuzzy, due to short
lint which remsins on the seed. Sometimes this lint is
removed from the seed at the 0il mills, for paper making
and other purposes and the hulls from such seed ground,
being then called cotton-seed hull bfan. Though finely
ground the product is not appreciably greater in value
than ordinary hulls.

Henry and Morrison, of Wisconsin (Feeds and Feed-
ing, p. 635), give the average composition of cotton seed
and cotton seed products as follows:

Composition of Cotton Seed and

Cotton-seed Products.

T ! I
Peeding stuff WaEer Ash ngﬁggn FiberyN.F.EJ Fat

V2R JRE] T % %

Cotton Seed 9.4 4-6 1905 22.6 ’ 2409 g 19.0

" " kernel 6.7 5.5 2.8 8.1 17.5 | 34.6

" " meal, 7.6 6.2 44.1 8.1 25.0 | 9.1
choice ; ;

" " meal, 708 606 5908 1001 2704 g 805
prime %

" " mesal, 7.9 6.4 37.6 11.5 28.8 | 8.2
good | |

" " ocake,cold-7.9 4.2 26.1 24.0 30.1 | 7.7
pressed ,

" " feed 8.3 4.9 24.5 21.4 34.6 | 6.3

" " hulls 9.7 2.7 4.6 43.4 37.3 | 1.9

" " bran 8.4 2.5 & 3.4 34.8 49.7 | 1.2
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The digestibility of these feed stuffs is given

as follows: (same reference, p. 648)

Digestibility of Cotton Seed and

Cotton-seed Products.

Feeding stuff ma¥¥gr p98%§in Fiber N.F.E. PFat
% % %

Cotton Seed 66.0 68.0 76.0 50,0 87.0
. " roasted 56.0 47.0 66.0 51.0 72.0

" " meal 77.0 84.0 37.0 75.0 95.0

" " cake, cold- --- 81.0 48.0 72.0 96.0

pressed
= " feed 56.0 58,0 45.0 61.0 90.0
" " hulls 41.0 6.0 47,0 34.0 79.0

Digestible Nutrients in One Hundred Pounds.
(same reference, p. 655)

Feed%¥g Totel Crude C&rbo- Fat Total BHNutritive
stu §§¥ gggﬁ hydrates ratio

lbs. lbs. lbs. lbs. 1bs.
Cotton seed 90.6 13.3 29.6 16.5 80.0 1:56

Cotton-seed 92.5 37.0 21.8 8.6 78.2 131l
meal, choice

Cotton-seed 92.2 33.4 24.3 7.9 %756.5 123+
meal, prime

Cotton-seed 92.1 31.6 25.6 7.8 74.8 1:1.4
meal, good

Cotton-seed 92.1 21.1 332 7.4 70,9 1:2.4
cake, coldpressed

Cotton-seed 91.7 14.2 30.7 b7 bB7.7 1:3.1
feed

Cotton-seed 90.3 0.3 33.3 l.6 37.0 1:122.3
hulls

Cotton.seed 9106 002 5305 009 3505 1:176-5
hull bdbran







ADULTERATION.

It is often impossible for the feeder to tell from
the appearance of a feeding stuff whether it is of stan-
dard composition or has been sdulterated. To protect
honest manufacturers and dealers, and of course the feeders
too, a national law and laws in some states have been en-
acted which require packages of concentrated feed to bear
& label or statement giving the per cent of crude protein
and fat the feed contains. These laws have to a great ex-
tent stopped the adulteration of feeds, but occasionally
some concerns adulterate or misbrand their products.

Cotton seed products, because of their wide variation
in composition, should be bought on guarantee, and their
guaranteed composition compared with their average come
position as given in the composition table. If the feed
is: markedly lower in crude protein or fat, or is notice-
able higher in crude fiber than shown, it should be looked
into, for this would indicate adulteration. Cotton-seed
meal is more easily adulterated than the cake. Other
things can be more easily hidden or covered up in the mesal.
The meal is often adulterated with rice, which cannot be
detected with the naked eye. The rice is harmless but it
reduces the value of the meal $4.00 or $5.00 per ton.

(Ann. Agron. 22, 1896). The adulteration of individual
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products is discussed on a previous page. Care should
be teken that the feed is fresh, free from mold and
rancidity, and that it corresponds in appearance with
the descriptions given herein.

A number of states have special laws regarding
adulteration and standard composition of‘feed stuffs, and
fhese regulations may differ for the different states.

Following is a fair example of the composition standard:

" Drude Fat Fiber
protein
% % %
Cotton-seed meal, high grade 41-46 8-10 7
- " " medium " 36-41 7-9 8

" = " low o 24-0 5-6 10







TOXICITY.

The injurious effect which often follows the feeding
of cotton seed products to certain kinds of live stock has
bemn & subject commanding much attention from the experi-
ment stations almost from their establishment. The loss
from feeding cotton-seed meal to animels, especially pigs
and calves, has detracted greatly from the use which éould
be made of the exceptionally rich material, and has aroused
great interest in the efforts to determine its physiological
effects.

The symptoms of affected animals have been observed,
and a number of different kinds of experiments with dif-
ferent mixtures and methods of feeding have been made in
the attempt to get a clue to the nature of the poisoning
and the practical means of avoiding or overcoming it.

Despite the amount and diversity of the study, the'
cause and nature of the toxicity continues to baffle in-
vestigators and the problem hes been greatly eomplicated by
variations in the toxicity or an entire absence of it, It is
difficult to account for on account of individuality of
the experimental animals. In some cases it would be found
that animels did not seem to be seriously affected by

eating the meal in considerable quantities, and in certain
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localities ingjury was far less prevelent than in others.
These things have interrupted the investigat%?s, made
the point of attack more difficult to see and have lent
complexity to the whole problem.

While cotton seed products may be fed profitably
to horses, cattle and sheep, in moderate amounts, there is
danger of poisoning’and even death}if the animals are not
gradually accustomed to it. It is generally avoided as
a feed for pigs on account of the numerous deaths associat-
ed with its use. Dinwiddie of the Arkansas Agricultural
Experiment Station (Bull. 85) claims that hogs show no
greater susceptibility than cattle when fed guantities pro-
portional to their body weight. Feeding experiment?at the
North Carolina Experiment Station (Journal of Agr. Research,
Vol. 6 # 7, p. 261) have shown that where swine are fed
- one part of cotton-seed meal with three parts of corn meal
death generally ensues in from five to seven weeks, although
some pigs have been fed for a year or more without fatal
results.

In a recent experiment at the above station nine
rigs weighing from seventy-five to a hundred and rifty
pouﬁds were fed in & closed pen on & deily ration of 1%
cotton-seed meal and 3% corn meal, based on their initial
body weight. Six died between the thirty-fifth and the

fifty-seventh day. The others were alive on the ninetieth
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day. It seems that by the time the pigs had consumed
an amount of cotton-seed meal equal to 456% of their in-
itial weight it proved fatal{ 'Alllthe smaller pigs died.

Withers and Brewster of the North Carolina Agri-
cultural Experiment Station (Circular 6) found that
rabbits and gu;nea rigs would succumdb in from sixhto
twenty-two days when fed at the rate of 1% of the initial
body weight daily. Experiments with twenty-two rabbits
showed that, on an average, 8.3% of initial body weight
was sufficient to cause death. The authors made the follow-
ing statement in regard to these tests: "as a rule the rab-
bits ate the meal well during the first few days and made
gains in weight. But towards the end they began to refuse
the meal in whole or in part and soon thereafter died."

Numerous suggestions have been made as to the cause
of poisoning and death from the feeding of cotton-seed meal.
A summary of them is given in the Experiment Station Record
(Vél. 22 No..6, pp. 501-506) which is as follows:

"It has been variously ascribed to the lint, the oil,
the high protein content, to & toxalbumin or toxic alkaloid,
to cholin, and betain, to resin present in the meal and to
decomposition products.™

Pathogenic organisms and certain fungi have also been
suggested.

Friemann (Unteq:buchungen @ber Baumwollsamenmehl mit

berucksichtigung seiner toxischen Wirkung p. 43 Boehwms 1909),
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a veterinarian, obtained from the alcoholic extract of
cotton-seed meal which had caused sickness in cattle &
base the platinum salt of which contained £8.76 per cent
‘of platinum. The free base had a paralytic action on
.exposed frogs' hearts. He said that the toxicity was to
be referred to ptomains which results from the nitrogen-
containing components of the lecithin,'and that unsaturast-
ed fatty acidé probably contributed to the total action of
the meal. o
Crawford (Jour. Pharmscol. and Ther., Vol. 1 No. 5,
pp. 519-548) affer doing some experimental work, concluded
that "the chief poisonous principle in certgin cotton-seed
meals is a salt of pyrophosﬁhoric acid."” |
The improbability of Crawford's conclusion was shown

by Withers and Ray (Jour. Biol. Chem. Vol. 14, No. 2, pp.53-
68) in feeding experiments. Cotton-seed meal was extracted
with ammonium citrate. This left an insignificant amount of
phosphorous in the résidue, which was &lmost as toxic as
whole cotton-seed meal.

 Edgerton and Morris of the Louisians Agricultural
Experiment Station (Bull. 134) also conducted a number of
feeding experiments with cotton-seed meal. They fed sodium
rhosphate in large amounts and concluded that they had found

"no evidence whatever to show that pyrophosphoric acid has
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anything to do with cotton-seed meal poisoning."

Rather of the Texas Agricultursl Experiment Station
(Bull. 146) also studied the phosphorous compounds of cotton-
seed meal and concluded thet there wes no evidence that the
samples of cotton-seed meal examined contained either pyro-
phosphoric acid or metaphosphoric acid. He states that
"the inorganic phosphorous in the samples of cotton-seed
mesl examined was less than 5 per cent of the total phos-
phorous.™

Anderson of the New York State Agricultursl Experiment
Station (Technical Bull. 25) isolated an inosite phosphoric
acid very similar to phytic acid and made the following
statements: |

"The organic phosphoric acid of cotton-seed meal gives
21l the reactions previously attributed to the presence of
pyro- and meta-phosphoric acids. But the question whether
or not it is also the toxio principle in cotton-seed meal
remeins unanswered.

"It is difficult to determine just what caused the
toxicity of the preperstions vhich were used in the ex-
periments described by Crawford. It is evident that very
impure substances were used."

Withers and Carruth (Jour. of Agri. Research, Vol. 5,
No. 7, p. 285) claim thet since inosite phosphoric acid
occurs in numerous feeding stuffs other than cottan-seed

meal,- e. g. wheat bran, corn, osts, barley - and since no
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suspicion of toxicity has occurred in these substances
it seems highly improbable that the phosphoric aecids

in cotton-seed meal have any significant action as toxie
agents.

Withers and Ray (Proc. 33rd. Ann. meeting Soc. Prom.
Agr. Sei. 1912, pp. 19-21) found that the toxicity of
cotton~-seed meal could be destroyed by boiling it with
alcoholic caustic soda. This was the only solvent of a
large number used which removed or effected to any great
extent the toxic principle. The neutralized and evaporated
extract was non-toxiec.

Withers and Brewster 0f the North Carolina Agricul-
tural Experiment Station (Cir. B) found that if & solution
of iron and ammonium citrate was fed with cotton-seed meal
rebbits did not die during & period about seven times as
long as the feeding period when iron salts were omitted.
Furthermore, rabbits made sick on the meal recovered when
the iron solution wes supplied with the meal.

Withers and Carruth (Jour. Agr. Research Vol. b,

No. 7) have carried out some recent experiments which lead
them to believe that gossypol is the toxie substance of
cotton seed. They extracted gossypol from ground cotton
seed kernels with eth?l ether, aftqr previously removing

most of the o0il with petrolium ether or gasoline. Gossypol
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was separated from the etherial solution by evaporation,

N

Ny

by precipitation with petrol{;m ether, or by precipitea-
tion.with acetic acid. These products differed in purity
and they designated them as "gossypol extract," "pre-
cipitated gossypol," and "gossypol acetate."™ All of these
products proved toxie to rabbits.

| Marchlewski (Jour. Prekt. Chem., n. F. Bd. 60, Heft.
%, pp. 84-90) was the first to isolate gossypol from cotton-
seed 0il and he considered it as a diestuff. He states \
nothing of its poisonous principle.jxﬁithers and Carruth
extracted gossypol from cotton-seed kernels and found it
to possess toxic properties. They used cotton-seed kernels
as the initial material instead of cotton-seed meal, be-
cause they ylelded gossypol more readily to solvents end
were toxiec to about the same degres.

When administered intraperitoneslly to rabbits gossy-
pol in the form of "gossypol extract," either when fed in
one large dose or in smell daily doses proved fatal. The
"precipitated gossypol™ or "gossypol acetate™ proved fatel
when administered this wa& in smell deily doses.

These men found that gossypol formed an oxidetion pro-
duct which is non-toxic. Cotton-seed kernels were rendered
less toxic by the partial extraction of gossypol and non-
toxic by a more neerly complete extraction of it. They

claim thet the methods for rendering cotton-seed kernels
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non-toxic depend upon extracting the gossypol or chang-
ing it to physiologically inert forms by oxidation or
by precipitation.

The smallest amount of gossypol administered in-
traperitoneally by them and found to be fatal to rabbits
was 0.24 gram of Grystalline gossypol acetate per kilo
of live weight.

The verious methods suggested by the North Carolina
Experiment Station men for removing or diminishing the
toxicity of cotton-seed meal or kernels are as follows:

(1) Extraction of the kernels with ether or with ether
and alcohol. By these methods they reduce gossypol to
such a small amount thet the residue is only slightly
toxic or is non-toxic.

(2) Treatment of the meal with an alcoholic solution
of an elkali. This treatment affords conditions for
repid oxidation, snd oxidized gossypol has been found to
be non-toxic.

(3) Treatment of the meal with iron salts. The treat-
ment with iron salts is accompanied by some chemical action,
as shown by the pronounced change in the color of the mesal.
They cleim this favorable physiological change may be due
to oxidation of the gossypol or to the formation of & more

diffioult soluble compound. The oxidation may be due to






2l

the stimulating action of iron upon the oxidases of_the
gnimal body or to the direct action which ferric sslts
exert upon phenolic bodies. They found thaet ferrous
sulphate forms an insoluble lake with gossypol. Marchlew-
gki found the lead salt of gossypol so stable thaet it was
not decomposed by hydrogen sulphid nor sulphuric ecid,
and it seems likely that the iron leke is very stable elso.

It is claimed by éﬁggébgen thaet the seed tissue
surrounding the cells probably prevents the free action of
reagents which would extrasct gossypol or render it phy-
siologically inert. This they claim constitutes the
principal difficulty thet must be overcome by thg oil
miller or stock feeder in rendering cotton-seed meal
non-toxic. |

Rommel and Vedder ( Jour. of Agricultursl Research
Vol. 5, No. 11) heve done some experimental work with pigs
trying to determine the poisonous principle in cotton-seed
meal or to find some method by which it may be fed without
the injurious effects that usually accompany its use. They
have compared the toxie properties of cotton-seed meal with
the disease known &s beriberi in men. These men are still
at work on this subject but they have already dreawn the
following conclusions:

"Pigs are susceptible to beriberi when fed on vitamine






22

déficient rations, such as rice, Symptoms show up in
from eight to ten days while in man they do not show
up before ninety days. A

"It is believed that the so-called cotton-seed mesl
poisoning is a deficiency diseese, analagous to the disease
known as beriberi in men, if not identical with it. Acute
cotton-seed meal poisoning corresponds to wet beriberi, and
the chroniec form to dry beriberi.

"The cause of the so-called cotton-seed meal poison-
ing is probably a deficiéncy in the ration ceusing, among
other manifestations, profound changes in the nervous
‘system."

Work is still under wey to see if methods similar to
those used to prevent beriberi in man can be practically
epplied to prevent the so-called poisoning of pigs.

The symptoms given by these men for the poisoning
are dierrhea; a hersh, rough, curly coet; paralysis and
shortness of breath. Emaciation and dropsical conditions
are frequently observed. The disease menifests two forms,-
ecute and chronic. The acute form is much worse for tﬁe
farmer, as there is no warning end the attack is sudden
end sharp. If the animal recovers from the attack they
claim that recurrence is likely, especiglly if the animel
is a heavy feeder. These subsequent attacks they claim
may be fatal or end in the echronic form when the animal

lives for a year or so but finelly dwindles away.






PEEDS FOR HOGS.

The deaths that sométimes occur &s & result of
feeding cotton-seed meal to hogs deter the majority of
fermers from using it. There is no doubt but that
cotton-seed meal will often kill hogs, yet it seems
highly desirable, when possible, to combine it with
high-priced corn, which is so generally used. In making
this combination of feeds, which seems especially desir-
able for growing hogs, because of the high protein content
of cotton-seed meal, the feeder should be judicious in his
methods and should be guided by the results obtained in the
experiments that have been reported by the different ex-
periment stations. It is a feed that, if used at all, must
be used in moderation and with judgement. There is & risk
when used for long periods of time, and the man who feeds
it must bear in mind the risk. As will be shown in the
following discussions, cotton-seed meal is & satisfactory
feed for hogs in all cases except when the poisonous effect
is shown.

The exact danger point has not yet been determined;
it is not yet known Just how long cotton-seed meel can be
fed to pigs with safety, and it is not known, either, how

long very small amounts can be fed without injuring the

23
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animals. It is reassonebly well esteblished, though,
that there is no danger to the hogs when it is fed in
either lsrge or small amounts for periods of no more
then twenty-five days, It is not & feed for the farmer
to experiment with.

Aside from the deaths that may occur, cotton-seed
meel is an excellent feed; it is one of the very best
feeds for belancing the ration. When cotton-seed meal
is fed along witn corn the cost of the gain is usually
greatly reduced ,-provided-no-doaths=oeosur.

Following is a discussion of different exveriments
with cotton seed products for hogs at the different ex-
veriment stations:

Henry and Morrison of Wisconsin (Feeds and Feed-
ing, p. 173) state, "Pigs getting &s much a&s one~third
0f their concentrates in the form of cotton-seed meal
thrive at first, but after five or six weeks, sometimes
earlier, they freuyuently show dereangement and mey die."
They cleim that reducing the allowance of meal, keeping
the animals on pasture, supplying succulent feeds, or
souring the feed may help, but no uniformly successful
or satisfactory method of feeding cotton-seed meal to
swine has yet been found. If cotton-seed meal is not fed
continously for over forty deys and does not form over

one-fourth of the ration under the above conditions the
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risk from the feed seems to be slight.

These n}qé claim (p. 605) that it is safe to have
pigs follow cattle getting cotton-seed meal, as the meal
does not seem to be poisonous after passing through the
cattle. They suggest that care be taken that too mush
cotton-seed meal not be thrown out of the feed boxes where
the pigs would possibly get too much of the raw meal.

At the Kansas Experiment Station (Bull. 53) it was
found that cotton-seed meal was poisonous to pigs even
though fed in very small quantities. A mixture of one-
fourth cotton-seed meal was as disastrous as a mixture
of one-half cotton-seed meal. The pigs died in from
three to eight weeks after being put on the feed, the
larger ones holding out the longest. Post mortem ex-
aminations in all cases revealed severe inflammation end
congestion of the intestines, lungs and heart. The cotton-
seed meal produced very rapid gains in both pigs and large
hoge, and it is eclaimed that if the feed is changed before
symptoms of the disease appeer, hogs cen be fed cotton-
seed meel for a short time with the best results. The
experiment (at the above named station) indicated that such
feeding could be done without subsequent deleterious effects.

Curtis of the Texas Station (Bull. 21) found that raw
cotton seed, roasted cotton seed or boiled cotton seed would

kill pigs in sbout six weeks after beginning to feed them.
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After two years of duplicate tests Curtis claimed that
cotton seed make an unprofitable hog feed because hogs
will not eat it.

Kellner (The Scientific Feeding of Animaels, p. 197)
states, "As a rule cotton-seed meal causes severe and
sometimes fatal sickness, so they and elso young and preg-
nant animals ought not to get any."

Lloyd of the Mississippi Agricultural Experiment
Station (Bull. 60) fed cotton seed and cotton-seed meal
both raw and cooked to hogs and pigs. The feeding trial
with grown hogs extended over a period of twelve weeks
and the one with pigs lasted only 46 days.

In the first triel, that is the one with grown hogs,
eight Berkshire hogs were selected and divided into four
lots of two hogs each. Lot 1, received cooked cotton-seed
meal and corn meal. Lot 2, received raw cotton-seed mesal
and corn meal. Lot 3, received cooked cotton seed and
‘corn meal and Lot 4, received raw cotton seed and corn
meal.

All four of the lots made their largest gains during
the second week of the trial. Taking the experiment as a
whole the gain made by the lots was neither satisfactory
nor profitable. The loss from death was too great. The
hogs began to die first in the lot getting raw cotton-
seed meal. The first hog died at the end of the fourth
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week, and at the end of the eighth week the other hog
in the same iot died. While the hogs getting the cook-
ed meal and seed did not die, some were very sick and
refused to eat, and would get better and begin eating
again after being allowed to run in an oat and clover
patch for several days. After the fourth week most of
the hogs began to lose flesh and after the sixth or
eighth week none of the lots made gains.

In the experiment with the pigs, 23 four-months
old were selected and fed a ration of cooked cotton
seed, corn meal, dhorté and skim milk. They were fed
46 4ays, and for the first two weeks made an average
daily gain of one pound, but after the first two weeks
the gain was small. The pigs continued to eat with
great relish leaving no waste. At the end of 40 days
the pige began to die, and when the experiment closed
four pigs had died and several others.wero sick. The
siok ones were turned into a clover lot and were
apparently well in a week. Some of the pigs were kept
until grown and put on feed to fatten for market. They
were poor feoders and were never gotten in good condition.

Curtis of the Texes Station (Bull. 185) fed cotton-
seed meal with corn chops and with ground rough rice to
hogs, and concludes that the cotton-seed mesl was an

economical feed in each case. At no time during the
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experiment were there any injurious effects from the
feeding of cotton-seed meal.

Curtis of the North Carolina Experiment Station
(Bull. 200) claims thet fermented cotton-seed meal can
be fed in small quantities to hogs for limited periods
with very gratifying results. The experiments conducted
at that station indicate that 75 to 90 days would be the
limit of satisfactory feeding, this would depend, of
course, on the age and condition of the hog, the sup-

rlementary feeds and the proportion of cotton-seed meal
fed, 1 ¢ e kK @ty -

Where a combination of corn and cotton-seed meal
was: fed in the proportion of four to one larger and
cheaper gains were made for the first 90 days than a lot
similarly fed on corn end linseed oil meal. The hogs
used in these tests averag§770 pounds at the beginning.

According to these\results farmers would be safe
in feeding fermented cotton-seed meal to 75 pound hogs
in quantities ranging from one-sixth to one-fifth the
total ration by weight, for a period of from 756 to 90 days.

Curtis states, "The practical application of these
results would be to feed the corn and cotton-seed meal
in connection with grazing crops which can be produced

by southern farmers."
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Not considering the price of the two feeds or
the danger in feeding cotton-seed meal, linseed oil
meal and cotton-seed meal have practicelly the same
feeding value when fed for 756 to 90 days. In the South
cotton-seed meal is usually the cheapest source of pro-
tein and should not be entirely ignored in swine pro-
duction. Close watch should be made im feeding the meal
and when the animeals begin to drop in weight just & bit
cease its use. When feeding the meal aim at feeding under
the limit rather than over it.

Linklater of the Oklahoma Station (Bull. 94) has
fed cotton-seed meal to hogs in past years with varying
results. In one test twelve stocker hogs weighing on an
average of a little over one hundred pounds each were
divided into threellots of four hogs each. Lot I receiv-
ed corn chops four parts and cotton-seed meal one part by
weighty, Lot II received corn chops six parts and cétton-
seed meal one pert, and Lot III received corn chops eight
perts and cotton-seed meal one part by weight.

These feeds were carefully weighed out, well mixed
and soaked from one feeding period to the next, the hogs
being fed twice daily. The experiment lasted 75 days and
the hogs were weighed weekly.

After the first three weeks each lot was given all
it would clean up at each feeding veriod. Lot I, fed the

heaviest cotton-seed meal ration, ate somewhet less than
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the other lots which ate about the seme. All the hogs
r;mained healthy and thrifty throughout the experiment.
Those in Lot I made the cheapest gains but did not
finish so well as the others. They seemed to grow
rather than to fatten. |

In another test at the same station (1900) thirty-
three pigs were fed on a grain ration of one-fifth cotton-
seed meal and~four-fifths corn or kaefir meal for longer
or shorter periods. In one caée 17 shoats were fed for
67 days on 46 of which the grain ration contained cotton-
seed meal. All of the pigs lived and made good gains and
at the close of the 67 days part of the hogs were sold as
fat hogs while the remainder were continued on the same
graein ration. Twenty-one days from this time one died
from the effects of the cotton-seed meal, as was clearly
shown on examination. This one was a fine thrifty gilt.
There were three pigs remaining and they were continued
on the same ration for twenty-six days longer and sold
as fat hogs.

In another case 16 shoats were fed a ration of one-
fifth cotton-seed meal for 47 days and all lived and made
good gains. At the end of this time five were sold as
fat hogs and the other eleven were continued on the same
grain ration for 47 consecutive days longer, and all
lived and were sold as fat hogs at the end of this time.
This made 94 days in which cotton-seed meal was a part of
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the ration and all pigs lived and gained.

In the first experiment the grain required for
one hundred pounds gain was as follows: Lot I, corn
chops four parts and cotton-seed meal one part, 422 1lbs.;
Lot II, corn chops six perts and cotton-seed meal one
part, 438 1lbs.; th III, corn chops eight parts and
cotton-seed meal one part, 451 1lbs. In Hemnry's Feeds
and Feeding the grain required for one hundred pounds
gain for 160 to 200 1ﬁs. hogs on various rations is given
as 482 lbs. This shows that rations of cotton-seed meal
and corn chops produce pork at a lower cost considering
grain required per hundred pounds gain than grein rations
in general.

In the Breede¥s' Gazette (volume 42, p. 82) there
is an article concerning an experiment conducted at the
Oklahoma Station in vhich cotton-seed meal was fed to pigs
for a considerable length of time. A lot of four weanling
pigs were fed a grain ration of one-fifth cotton-seed meal
"and kept in a smell pen. Two of the pigs died after being
fed this mixture for.a period of forty days. The other
two lived and thrived and were fattened on & mixture with-
out change in a period of 126 days. During that time they
made an average daily gein per pig of 1.07 1lbs. and for

each pound of gain they consumed 3.37 lbs. of grein.
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A second lot of four weanling pigs were kept in
a small pen and fed a grain ration of one-fourth cotton-
seed meal and three-fourths comm meal for four weeks, then
corn meal for two weeks, alternating in this manner for
eighteen weeks. One pig died at the end of five weeks
(after being fed four weeks on the mixtuie and one week
on corn meal), the other three lived and thrived and were
fattened at the end of 126 days. During that time the
average daily gain was 1l.06 1lbs. and for each pound of
gain the pigs consumed 3.0 1bs. of grain.

A third lot of four weanling pigs were kept in a
small pen and fed a grain ration consisting of one-third
cotton-seed meal and two-thirds wheat middlings for 126
days, and all were well fattened at the end of this time.
The aversge daily gain per pig was 1;15 lbs. and for each
pound of gain they consumed 3.70 lbs. of grain.

A fourth lot of weanling pigs were kept in a small
lot end fed corn meal for 84 days. They made very poor
gains and a change was necessary to fatten them. In the
84 deys they made an average daily gain per pig of 0.5
lb. and for each pound of gain they consumed 5.6 lbs. of
grain. When changed to & grain mixture of one-fifth cotton-
seed meal and four-fifths corn meal the gains were increas-

ed. In forty-two days following the change they made an
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average daily gain of 0.92 1lbs. per pig and for each
pound of gain they consumed 3.42 1lbs. of grain.

In summing up the results of these tests it is
found that when weanling pigs were kept in small pens
and fed & grain ration of one-fifth cotton-seed meal
and four-fifths corn mesl one-fourth to one-half of the
number of pigs died after being fed the ration for five
to seven weeks.  Thoee living and fed tﬁe above mention-
ed ration continously, and alternately with corn meal,were
fattened with excellent results.

The amount of grein required to produce a pound of
gain was practicaliy the same with pigs getting cotton-
seed meal a8 it was with those getting middlings, but
- was much less than that required by rigs getting corn
meal. The pigs getting one-fifth cotton-seed meal re=-
quired 34.5 per cent less grain to produce a pound of gain
than did pige getting only corn meal.

More economical gains, disregerding losses caused
by death, were obtained by feeding rations containing
cotton-seed meal then by feeding either corn meal alone
or a mixture of corn meal and middlings.

Carefully conducted experiments at the Texas Ex-
periment Station (Breeders' Gazette, Vol. 27, p. 115) show

that cotton-seed meal is a dangerous feed for hogs. A
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large proportion of the hogs experimented on died when

the feeding of cotton-seed meal was continued for a long
Moo ot~

period.’ At the above station cotton-seed meal was fed

to the amount of 0.5 péund per day to hogs weighing

300 pounds for a period of six or seven weeks‘x}pgeqtigpyg

deleterious results whatever. It was thoughtAthaf tro;ble

would have occurred had the period been longer, but as it

was cottom-seed meal did Jjust about as well as 0il meal

fed to other hogs.

Edgerton and Morris of the Louisiana Agricultural
Experiment Station (Bull. 134) fed cotton-seed meal and
cotton-seed kernels to hogs in such a way as to compare
them in regerd to the poisonous effects. Only one pig
was fed in each lot. The following table gives the re-

sults of this test:

Comparison of Cotton-seed meal and

kernels for hogs.

Feed i
o Tae, iEighel  Bidsh
days ilbse. 1bs.
Cotton-seed kernels and corn 76 35 22
" " meal and corn 68 31 38

Corn alone Lived 33 37

€
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The pig eating the meal made from the kernels
died before the one eating the kernels. The one eating
the meal increased in weight while the other showed a
decrease. Each of the two pigs received 0.5 pound per
day of meel or kernels. The one eating the meal always
cleaned up his feed while the other frequently left a
portion of his. This was more or less true with rabbits
that were under experiment at the same station.

A feeding experiment with bean meal, linseed meal
eand cotton-seed meel wes carried on with hogs to compare
the effects of these feeds. A check lot was run receiv-
ing nothing but corn. One hog was fed 1.5 pounds of
cotton-sced meal along with corn. Another hog was fed the
same amount of linseed 0il meel with corn. The last hog
was fed all the bean meel he would eat along with his corn
retion. This hog would not eat 1.5 pounds been mesl per
day. He lost his sppetite and ate less than one pound per

day of the meal. The results of the trial follow:

Comparison of cotton-seed meal, lin-

seed meal and bean meal for hogs.

Feed i to Final
Hie %3 Eﬁ%l weight
deys 1bs. 1bs.
Cotton-seed mesl 76 b b 112
Linseed 0il mesal Lived 74 110
Bean meel » 74 53

Corn elone (check) " 64 89
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The bean megl seemed to have a bad effect on the
enimal and it might leed one to think it has the same
poisonous prinéiplé that cotton-seed mesl has. All of
the animals fed cotton-seed kernels showed a gradual de-
crease in weight. The hog getting cotton-seed meal showed
a good gein, and so did the one gettihg 0il mesal. At the
end of the experiment the hog getting corn alone was given
1.5 pounds of cotton-seed meal for 90 deys without show-
ing any ill effects from the feed. During this time the
hog gained 59 pounds.

A pound and & hslf per day of cotton-seed meel for
animals of this weight is above the amount generally ad-
vised for feeding, and the authors cleim that if the mesl
had been toxic the animal would probasbly have died. Some
of this same meal was fed to guinea pigs without killing
them, so it must have been non-toxiec. The results of this
experiment together with the results of various other ex-
periments seem to show that the toxic principle is present
in varying amounts in differenf seeds and meals.

The suthors of the work just described seem to think
that the heat applied to the kernels in the o0il mills before
the 0il is extracted reduces the toxicity. They offer as
proof of this the fact thet "home made" cotton-seed meal

where the hest is less than that applied at the oil mills
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is more tox;c then the meal from the oil mills.

~m!5£;§§?ﬁ;ﬁlran other experiments trying to deter-
mine other factors thet might play a part in this poi-
sonous effect of cotton-seed kernels and cotton-seed
meal. Summing up the results of all their experiments
the following conclusions were drawn:

"Cotton seed and cotton-seed meal contain a toxiec
principle which is poisonous to certain animals.

"Cotton seed itself seems to be more toxiec than
the ordinary commercial cotton-seed meal.

"Different lots of cotton seed and cotton-seed
meal show a considerable variation in toxicity.

"The toxicity of the cotton-seed meal does not seem
to be affected by fungi which rot cotton bolls e&nd enter
the cotton seed.

"Heating cotton seed or cotton-seed meal for a long
period at a high temperature decreased the toxicity to a
considerable extent.

"Heated cotton-seed meal is much more palateble
than the raw kernels and enimels will eat considerably
more of it, meking better geins than when on kernels,
though they die &s soon or sooner than animels on raw
kernels. (Their explanstion to this is that the animals
get more poison in eating the large amount).

"The heating to which the kernels are subjected in
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0il mills is probably sufficient, in most cases to re-
duce the toxicity to some extent, though this reduction
is not enough to remove all danger from feeding sus-
ceptible enimals.

"Careful fermentation of the meal or kernels seems
to reduce the toxicity to & considerable extent.

"All cotton varieties tested from the same plot
during the same season showed no difference in toxicity.

"No evidence whatever that pyrophosphoric acid has
enything to do with cotton-seed meel poisoning."

Gray, Duggar and Ridgway of the Alabame Station
(Bull. 143) experimented three years with cotton-seed meal
as a feed for swine. During the three years time ninety
hogs were usgﬂ.//g  —~

These ;{ﬂryfound. "when corn was supplemented with
e partial ration of cotton-seed meal the degily gein and
the finel outcome were satisfactory." During the entire
time only four deaths occurred as a result of the use of
cotton-ssed meal. These deaths did not occur while the
animaels were eating the meal, but soon sfter they were
taken off the cotton-seed meal rstion and placed on a
ration which contained no cotton-seed meecl. This suggested
the idea to these men that cotton-seed meal may be stim-

ulaeting in its effects, similar to the action of certain
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drugs, and when it is removed suddenly from the animals
that death may oceur through dopieesien..

In comparing tankage, & packing house by-product,
with cotton-seed meal the’p.sné found it to be about as
satisfactory as the cotton-seed meal, and it has the ad-
wantage over cotton-seed meal in that there is no danger
in feeding it.

The average daily geins and the three rations used
in the comparison were as follows:- Corn alone as & check
0.69 pound; corn two-thirds plus cotton-seed meal one-
third 1.04 pounds; and corn nine-tenths plus tankage one-
tenth 1.04 pounds. This showed cotton-seed meal and tank-
age to have the same productive value when fed inlgyese“‘j_
proportions. Either cotton-seed meal or tangzg;;pfSQQa
far superior to corn alone.

ﬁuggar of the Alabama Station (Bull. 122) fed shoats
on & mixture of corn measl and 20 to 25 per cent cotton-
seed meal, but in most cases they ate but little feed and
made very slow growth. In some other experiments reported
in the same bulletin the shoats required only 3.84 and
4,68 pounds of the mixture to produce a pound of gain.

In most cases where cotton-seed meal was fed to
shoats weighing from 59 to 118 pounds each, for 34 to 38

days, poisonous effects were shown. No ill effedts were
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noted prior to the thirty-third day. In this work,
whether fed alone of in connection with a bountiful
supply of green sorghum or peanuts, cotton-seed meal
caused death or sickness of shoats when constituting
one-fifth or one-fourth of the grain ration.

Duggai claims thet when calculated on a besis of
100 pounds live weight deily doses of 0.25, 0.40, 0.41
and 0.563 pound of éotton-seed meal for 34 to 38 days
caused sickness and death. He aiso claims that daily
doses of 0.61 pound fed in different years to shoats
of practicelly the seme size caused evident unthrift
in one experiment, while in another no immediste effects
were discernable. Shoats averaging 143 pounds in weight
were not hurt by eating for 31 ﬁays 0.73 pound of cotton-
seed meal daily per 100 pounds live-weight. His con-
clusions were that the younger the pig the more sus-
ceptible to cotton-seed meal poisoning.

In these experiments the health of the shoats wﬁs
injuriously yéfeoted,or death resulted, when in an ex-
¢lusive mixed grain ration the amount of cotton-seed
meal consumed per 100 pounds live-weight reached with
the smallest shoats 9.2 pounds and with the larger shoats
2l.4 pounds. In another experiment 21.5 pounds of cotton-

seed meal was consumed per 100 pounds live-weight without
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immediate evidence of injury, and in still another ex-
reriment 22,6 pounds pef 100 pounds live-weight was
consumed without visible effects on the health of large
shoats. Where cotton-seed meal was fed in connection
with grazed sorghum, or grazed peanuts, toxic effects
were manifested when respectively 21.6, 18.9 and 17.7
pounds of cotton-seed meal per 100 pounds live-weight
had been consumed.

When small amounts of cotton~-seed meal were fed
for short periods to shoats grazing peanuts highly setis-
factory growth was obtained. When & mixture was fed con-
taining 20 to 25 per cqnt of cotton-seed meal and the
remainder corn meal the melting point of the lard wes
3.4 degrees F. higher than when only corn meal was fed.
This?éme effect was found by Dinwiddie of the Arkensas
Station (Bull. 85).

Dr. Cary of the Alabama Station (Bull. 68) ran some
feeding experiments with pigs trying to secure & ration,
of which cotton seed or cotton-seed meal should form one
of the principal ingredients, that would not kill pigs and
yet be a profitable feed. These tests were not numerous
and none of them were repeated, therefore, they are not
sufficient to draw definite conclusions from, yet they

may suggest things of value. From the results of these
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tests Dr. Cary seemed to think that by combining crush-
ed cotton seed with & liberal qumantity of green rye,
green oats, green sorghum, sweet potatoes or turnips, it
could be fed to pigs and hogs without greet danger, pro-
viding the cotton seed is not moldy or decomposing or
allowed to partly decay in the pen. He also thought it
probable thet crushed cotton seed could be fed with skim
milk.

It was thought to be quite evident that after a pig
reached the weight of 50 pounds cotton seed or cotton-seed
meal in combination with corn or cowpeas, could be made a
rrofitable pig ration up to the time of premonitory symptoms
of the disease.. The premonitory symptoms given by him are
weakness, staggering, fever, loss of appetite}and fewsz-dmnxﬂﬁgép.
any-movements. He recommended turning the pig into a pas-
ture or chenging the feed to bren slop and corn or other
healthy feeds as soon as any of these symptoms appear.

Gray, Ridgway and Eudaly of the Alabema Station
(Bull. 154) ran some experiments with cotton-seed mesl as
& feed for fattening hogs,during 1908-09 and 1910-11.

For & short dry lot feeding period & ration of corn
and cotton-seed meal seemed to be the most satisfectory,
end if it were not for the fact that cotton-seed meal is

& dangerous feed for swine when fed for & considerable
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time, it would be & very valuable feed to go along
with com.

In these tests 44 pounds of cotton-seed meal took
the place of 335 pounds of corn. Tankage and cotton-
seed meal pound for pound seemed to have practically the
same feeding value. The tankage has the advantage of not
being dangerous, but cotton-seed meal is usually the
cheaper feed.

The sxperiments continued 106 and 110 days re-
spectively in 1908-09 and 1910-11l. The cotton-seed meal
was mixed with corn meal and enough water added to make
& thin slop. It was fed sweet, and when no deaths occurr-
ed the cotton-seed meal proved to be an excellent feed to
go along with corn. One ton of cotton-seed meal took the %*
place of 272 bushels of corn.

It is generally known that the larger the amounts
of cotton-seed meal fed to hogs the greater is the danger
of unfavorable results. But since cotton-seed meal is a
rich and ususlly a cheap feed it is suggested by these men
that as large amounts as possible should be used but the
large amounts must be fed for short periods of time.

In a Wisconsin report (1894, pp. 5-27) an sccount
is given of pigs being fed cotton-seed meal successfully

when not over one-fourth pound was given daily per 100
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seed meal pound for pound seemed to have practically the
same feeding value. The tankage has the advantage of not
being dangerous, but cotton-seed meal is usually the
cheaper feed.

The sxperiments continued 106 and 110 days re-
spectively in 1908-09 and 1910-l11l. The cotton-seed meal
wae mixed with corn meal and enough water added to make
& thin slop. It was fed sweet, and when no deaths occurr-
ed the cotton-seed meal proved to be an excellent feed to
go along with corn. One ton of cotton-seed meal took the %
place of 272 bushels of corn.

It is generally known that the larger the amounts
of cotton-seed meal fed to hogs the greater is the danger
of unfavorable results. But since cotton-seed meal is a
rich and usually a cheap feed it is suggested by these men
that as large amounts as possible should be used but the
large amounts must be fed for short periods of time.

In a Wisconsin report (1894, pp. 5-27) an account
is given of pigs being fed cotton-seed meal successfully

when not over one-fourth pound was given daily per 100
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pounds live-weight.

At the Kansas Station (Bull. 53) pigs were fed a
ration of five-sixths corn meal and one-sixth cotton-
seed meal and all died within six weeks. The symptoms
shown were coughing and drowsy appearance. The post=-
mortem exeminations showed congestion and inflammetion
of the intestines. Some pigs were allowed to follow
steers that were being fed cotton-seed meal and a number
of them died.

At the North Carolina Station (Bull. 109) two 90
pound pigs were fed cotton-seed meal 21 ounces per day
with 32 ounces of wheat bran for twenty deys, and 26 ounces
per day of cotton-seed meél with 40 ounces of wheat bran for
the next 21 days. The pigs consumed all the feed and were
healthy all the time.

At the Iowa Station (Bull. 28) cotton-seed meal sand
gluten meal were compared with corn-and-cob meal. The
cotton-seed meal increased and cheapened the gains, but
proved fatel when sufficient amounts (27 to 33 pounds)
were fed. Hogs were allowed to follow cattle getting from
four to seven pounds cotton-seed meal daily for 17 weeks
and no injurious effects were shown.

Dinwiddie of the Arkansas Station (Bull. 76) fed
cotton seed and cotton-seed meal to pigse trying to deter-

mine the harmful effects. In his first tests which included
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12 pigs weighing from 30 to 50 pounds nine of them died
in from 34 to 64 days when given a daily allowance of
0.6 t0 0.8 pound of cotton-seed meal mixed with ground
corn or bran. Three pigs fed bran and corn chops 1:3 re-
mained in good health gaining 0.9 of a pound per day for
56 days. When mixed with wheat bran or wheat chops the
cotton-seed meal was less dangerous than with ground corn.
This was probebly due to the bulk of the ration. In a
later test 14 pigs were given a mixture of cotton-seed
meal, wheat bran, wheat é%ps end cut cowpea hay for six
months without harmful effects. The quantity of cotton-
seed meal eaten per day sveraged 0.8 to 1.4 per cent of
body weight or 0.4 to 0.7 pound for a 50 pound pig.

In one test cotton-seed meal was fed to a sow in
the same proportion as above during 80 days of pregnancy
without harm to the mother or the progeny.

Three pigs were fed twenty weeks on a ration of corn
meal and wheat bran 1:2 (with some green feed) with from
one to four ounces of cotton seed 0il added; an amount
which is greater than that contained in a quantity of feed
which proved fatal. No evil effects were noted. This tends
to show that the oil is not the cause of the trouble from
feeding cotton-seed meal.

On post-mortem examination of some pigs that had been

poisoned by cotton-seed meal it was found that the immediate
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cause of the deaths must have been suffocation from
compression of the lungs. There was an acute dropsy
of pleural and heart sacs, with intense congestion of
the liver and kidneys.

Dinwiddie claimed the amount to be fed to hogs
was one-half pound per day to young pigs and for larger
animals probably one pound. The length of time that
small amounts could be fed seemed to be indefinite. 1In
these tests the animals seemed to become immune if they
went over two months on the cotton-seed meal ration.

According to Dinwiddie cotton-sced meal is e=mcumu-
lative in its action, its effects being latent the first
month or more eand abrupt when they do appear. He seems
to think that some animels will overcome this effect end
be immune.

Fulmer of the Washington Station (Bull. 67) fed
cotton-seed meal to 23 pigs in different amounts for dif-
ferent lengths of time. Only one pig died and this one
weighed 131 pounds and had consumed 47 pounds of cotton-
seed meal which was equal to 39.5 pounds per 100 pounds
live-weight. In these tests the feeding periods ranged
from 14 to 98 days and in no case except the one mentioned
above were disorders noticed. The amounts eaten by the

different pigs ranged from 7.7 to 164 pounds.
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The stockman thought that cool weather during the
feeding periods, nature of the grein ration, succulent
food fed and exercise all doubtless had an inmfluence
upon the successful issue of the experiments.

Dinwiddie of the Arkansas Station (Bull. 85)
claims that the deily allowance of cotton-seed meal de-
termines the toxic allowance, judged from the weight and
age of the animal. He also claims that cotton-seed meal
has not been found to exert any speciaslly harmful effects
on breeding stock other than toxic effects. He ran some
exXperiments with cotton-seed hulls and found that they had
no toxic effects upon hogs.

Puller of the Wisconsin Station (Rept. 1905, pp. 31=-
36) mixed equal parts of corn meal end cotton-seed meal into
& thick slop and fed}%o five pigs, while to & similar lot
he fed the same mixture after being soaked in water for 48
hours, so that it had become thoroughly soured. This test
ran for a period of ten weeks. At first the gains were
satisfactory but after about five weeks the pigs began to
lose their appetite and for the next four weeks they lost
flesh and two in each lot died later in the test. On the
fresh ration the total gain was 131 pounds and on the sour-
ed ration 139 pounds.

In 8 second test under the same conditions for six
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weeks the total gain made by five pigs was 41 pounds

on fresh and 39 pounds on sour feed. The gains were
satisfactory until the sixth week when one pig on the
fermented feed died and the condition of the others

was bad and the experiment was stopped. Two pigs died
in a few days after the experiment closed. Post-mortem
examination showed the vital orgens to be affected.

In a third trial of two lots of seven pigs each
a ration consisting of corn meal nine-tenths and cotton-
seed mesl one-tenth was compared with a ration of equsel
rarts of com meal and wheat middlings. The grain was
supplemented by skim milk in both cases. In nine weeks
the pigs getting cotton-seed meal gained 332 pounds and
the others gained 469 pounds. During the fifth week of
the test one pig getting cotton-seed meal died, but the
post-mortem examination showed no symptoms that were
present in other trials.

Soule and PFain of the Virginia Stetion (Bull. 164)
allowed twelve hogs to follow cattle that were receiving
cotton-seed meal. Of this number only one died &nd the
cause of the death could not be determined. It was a
very sudden death and it is probable that it was due to
the cotton-seed meal.

Marshall of the Texas Station (Bull. 78) compared
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fermented cotton-seed meal and corn chops 1:2 and 1l:1
" with unfermented corn chops as feeds for pigs. Ten pigs
were used in each of the lots and the test lasted 83 days.
The lot receiving fermented cotton-seed meal and
corn chops 1:2 made an average daily gein of 0.46 pound
end required 7.27 pounds of feed per pound of gain. One
pig in this‘lot died near the end of the experiment and
another one ceased to meke gains. Those fed the cotton-
seed meal and corn chops 1l:1 made an average daily gein
of 0.34 pound and required ten pounds of feed per pound
of gain. Sickness was noted in this lot as early as the
sixty-fifth day and three pigs died before the close of
the test. The lot receiving the unfermented cotton-seed
meal made an avergge daily gain of 0.49 pound and required
7.62 pounds of feed per pound of gain. The lot receiving
fermented corn chops made an average daily gain of 0.39
pound and required 8.68 pounds of feed per pound of gain.
The feeders reported that & light feed of cotton-
seed meal might be continued indefinitely and that green
feed lessened the danger of death from feeding cotton-
seed meal. The experiments indicated that larger amounts
might be fed and for a longer time when the meal is ferment-
ed.
The best results were obtained during the first forty
days of the experiment. It is suggested that not more then

one-fourth of the grain ration should be cotton-seed meal
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and this amount should not be fed more than fifty days.
For fattening it was cleimed that one part of cotton-
seed meal to five parts of corn furnishes the best pro-
portion for the ration.

In an experiment at the Virginia Station (Bull.l1l73)
cotton-seed meal was fed in quantities up to three pounds
per day to steers and hogs followed them without injury.

At the South Carolina Station (Rept. 1909, pp. 39-
44) an experiment waes conducted to see if cotton-seed mesal
could be fed profitably to hogs in small amounts and to
study the pathological changes in the organe of hogs kills
ed by cotton-seed meal. The results of the experiment in-
diceted that it could not be safely fed to hogs even in
small amounts for an extended period, and also point to
the fact that it contains a specific toxin which effects
first the lymphatic glands draining the digestive tract,

eand secondly the lungs.






FEEDS FOR SHEEP.

It is generally thought that cotton-seed meal has
a toxic effect on sheep similar to the effect it often
has on hogs. Many farmers will not use it as sheep feed
because of the ill results. It is charged with producing
illness, blindness, dizziness, etc., after being used for
a few weeks. At the different experiment stations various
experiments have been conducted in trying to determine the
economic value and pathological effects of cotton-seed and
by-products when fed to sheeps. In some of these experi-
ments good results have been obtained,while in others the
poisonous principle seemed to show up, thereby, eliminating
the possible profit. As a rule this poisonous effect is
not nearly so prominent as in the case of hogs. In recent
years sheep feeders have been using cotton-seed meal quite
extensively. It is & nitrogenous sﬁ;plement end in most
cases it is cheaper than linseed o0il meal.

To show how the different products'of cotton seed
compare with other feeds for sheep the results of a number
of experiments will be discussed.

The relative value of linseed and cotton-seed meal is
shown in two trials presented in the following table. The
first by Carmichael at the Ohio Station (Bull. 179) amd the
second by Mumford, Trowbridge and Hackedorn at the Missouri

Station (Bull. 115).

61
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Linseed vs. Cotton-seed Meal for

FPattening Sheep.

Feed for 100#

gaine.
Average retion '
In't.Dally concen- Hay
wt. galng fyetos
lbs. lbs. 1bs. ibs.
Ohio Station, 112 day trial:
Lot I. (40 lambs)
Linseed meal 0.2 1bs. .
Shelled corn 1.0 *® 65 0.30 397 497
Clover hay 1.6 "
Lot II. (40 lembs)
Cotton-seed meal 0.2 1lbs.
Shelled corn 1.0 * 67 0.31 388 486
Clover hay 1.6 ®
Missouri Station:
Lot I. (20 yearling wethers)
Linseed meal 0.2 1lbs.
Shelled corn isd ® 79 0.25 491 703
Clover hay J«8 *
Lot II. (20 yearling wethers)
Cotton-seed meal 0.2 1lbs.
Shelled corn 1.1 " 78 0.24 511 748

Clover hay I8 =

These trials show thaet cotton-seed meel and linseed

meal have substantially the same velue for bslancing the
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rations for fattening sheep and lambs.

Bruce of the Edinburgh and East of Scotland Col-
lege of Agriculture (Bull. 10) found thet undecorticst-
ed cotton-seed ceke, which is similar to the cold-pressed
cotton-seed cake sold in this country, produced 0.06 pound
less gein per heed daily with yearling wethers then lin-
seed cake, when both were fed as the sole concentrate with
hay and turnips. Wethers fed undecorticated cotton-seed
cake required 20 per cent more cake and 29 per cent more
roots then those fed linseed cake. Lembs should not re=
ceive more than half a pound of linseed or cotton-seed
meal per head deily, and one-eigth or one-fourth pound
in combination with other concentrates will usually pro-
vide & well balenced ration. Linseed cake of pea size
is better relished by sheep than the finely ground meal.

Bruce of the Edinburgh and East of Scotland Col-
lege of Agriculture (Bull. 10) tested the relative value
of various concentrates with four lots each of 30 year-
ling wethers averaging 93 pounds. All lots were fed the
concentrates given below with unlimited hay end sliced
turnips for roughage. The results of the triel which

lasted 85 days were as follows: ‘
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Various Concentrates for Fattening

Yearling Wethers.

Feed for 100#

Ration Av, gain.
daily Concen- Hay Turnips
gain trates
Lot I. lbs. 1bs. lbs. 1bs.
1bs.
Cotton-seed cake 0.8
Hay 0.3 30 282 95 4,797
Turnips 14.2
Lot II.
Cotton-seed cake
and
Linseed cake 0.8
Hay 0.4 34 247 112 4,075
Turnips 13.7
Lot III.
Linseed cake 0.8
Hay 0.4 36 227 115 3,728
Turnips 13.5
Lot IV.
Dried Dist.grains 0.8
Hay 0.3 31 267 92 4,376
Turnips 13.6

The wethers fed the linseed cake produced the
largest gaein and required the smellest amount of con-
centrates, and roughage for 100 pounds gain. Cotton-

seed cake proved the least valuable. Mixed cotton-seed
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cake and linseed cake produced nearly as large geins
as linseed ceake alone. This cake containing & large
per cent of hulls cannot be compared with our cotton-
seed meal or the decorticated cake.

Gray and Ridgway of the Alabame Station (Bull. 148)
in studying the cost of maintaining pregnant ewes during
the winter report the following:

Cotton-seed Meal vs. Soybean hay

for Wintering Pregnant Ewes.

Total Cost of feed

Ration gein per month
Lot I. 1bs.
Cotton-seed mesal 0.5 lbs.
w " hulls 1.3 " Aol By
Lot II.
Soybean hay 1.9 lbs. 1.6 35¢

This table shows thet on the given feeds ewes can
be magintained at the South very economically. After
lambing it required 756 per cent more cotton-seed meal
and 81 per cent more hulls to meintain the ewe and her
lamb than before.

At the Missouri Station (Bull. 115) & retion of
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shelled corn, cotton-seed mesl and clover hay wses com-
pared with a ration of shelled corn and clover hay for
fattening yesrling sheep. There were two lots of twenty
sheep each and the test ran for 98 days. The results

of the tfial are shown below:

- Peed for 100# gain
Grain Hay

lbs. 1bs. lbs. 1bs.

Ration
patyy fofal

th I.

Shelled corn
Cotton-seed meal 0.242 23.75 b511.15 747 .57
Clover hay

Lot II.

Shelled corn

and 0.235 23.10 524.89 730.73
Clover hay

The lot receiving cotton-segd meel required 13.78
pounds less grein and 16.84 pounds more hay per hundred
pounds gain than the lot getting no cotton-seed mesal.
The yesrlings getting the cotton-seed meal were not in
quite as good condition as those getting the corn and
clover hay. They mede a little greater gain, but they
seemed to use their feed for growing rsther than for
fattening.

Two experiments were conducted et the Indiana Sta-

tion (Bulls. 168 and 169) to determine the value of
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cotton-seed meal as a supplement to rations for fatten-
ing lembs. In the first experiment there were five lots
containing 25 lambs each. The lambs were fed the rations
es given in the following table for 90 days with the re-
sults shown:

Cotton-seed Meal as & Supplement

to Rations for Lambs.

AV. Gain Feed per
Ration daily per 100# gein
gein lamb

lbs. 1lbs. lbs.

Lot I.
1bs.

Shelled corn 1.26 353

Clover hay 310 VeEBY  BE.d 590
Lot II.

Shelleﬁ corm, 7 parts

Cottonseed mesgl, 1 "™ 1.26 0.368 33.2 344

Clover hay 2.16 585
Lot III.

Shelled corn l.22 | 361

Clover hay 1.06 0.337 30.3 311

Silage 1.67 496
Lot IV.

Shelled corn,7 parts

Cottonseed meal, 1" A0 06

Clover 1.04 0.356 32.0 294

Silage 1.94 546
Lot V.

Shelled corn,4 parts

Cottonseed meal, 1" Lald s

Clover 1.04 0.360 32.4 290

Silage 1.94 539
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A comparison between Lots I and II shows the
effect of adding cotton-seed meel to a ration of shell-
ed corn and clover hay. The rate of gein was somewhat
more yapid when the cotton-seed meal was fed. The feed
required to produce a hundred pounds of gain was some-
what less with the supplemented ration. A comparison
of Lots III, IV andAV shows the effect of adding cotton-
seed meal to a ration of shelled corn, clover hay and
corn silage. The gein per lamb in ninety days was in-
creased approximately two pounds per head by the addition
of the cotton-seed meal. It required less feed to pro-
duce a hundred pounds of gein when the cotton-seed meal
was fed.

The grein mixture of seven parts shelled corn end
one part cotton-seed meal fed with clover hay and corn
silage proved to be of almost the same value as a grain
mixture of four parts shelled corn and one part cotton-
seed meal. This tends to show that there is a limit to
the amount of cotton-seed meal that should be fed.

In the second experiment there were only three
lots of 25 lambs each and the test lasted for 100 days.
This test is really & duplication of Lots III, IV and V

0f the first experiment. The results were as follows:
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Ay. Geain
Ration daily per ga ¥ Feed per
gain lamb lamb galn
Lot III. lbs. lbs. 1lbs. 1lbs.
Shelled corn 1.18 354
Clover hay 0.333 30.1 1.04 313
Silage 1.21 363
Lot IV.
Shelled corn,7 parts
Cottonseed megl, 1 " 1.24 332
Clover hay 0.374 33.8 1.15 308
Silage l.22 325
Lot V.
Shelled corn,4 perts
Cottonseed meal, 1 " 1.256 343
Clover hay 0.366 33.0 1.14 311
Silege 1.22 333

In this test the gains were increased about three
pounds per head by the addition of cotion-seed meal to
the ration. The smallest quantity of feed recuired to
make a pound of gein was in Lot IV where seven parts
of corn to one part of cotton-seed meal were fed. The
large amount of cotton-seed meal did not seem to give
as good results as the medium amount.

At the Oklahoma Station (Cir. 36) a pen of breed-
ing ewes were carried through a considerable portion

0f the winter on five pounds of silage and one-half
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pound of cotton-seed meal each per day. These ewes
gained nearly one-half pound per day and dropped as
lerge and a8 healthy lambs a8 a pen fed three pounds
of alfalfa hay and one pound of corn chops each. It
is suggested at the above station that silage with a
little alfalfa hay and cotton-seed meal makes a good
cheap ration for ewes that are suckling lambs.

At the Alabame Station (Bull. 167) ewes could
not be induced to eat a sufficient amount of raw cot-
ton seed to maintain their normal .health and weight.
When a small amount of cotton-seed meal, however, was
sprinkled over the seed they seemed to relish them.
Cotton-seed meal and hulls proved to be entirely satis-
faectory, but a daily ration of 0.24 pound of cotton-
seed meal plus 1.98 pounds of hulls did not meintain
the original weight of the ewes, although, the health
remained normal. A deily ration of 0.54 pound of
cotton-seed meal and 1.87 pounds of hulls caused preg-
nant ewes to make satisfactory increase in weight. A
ration made of a mixture of cotton-seed meal and comm
silage proved to be exceedihgly satisfactory.

Severson of the Pennsylvania Station (Rept. 1912,
Pp. 149-177) found in some feeding experiments with

8heep that cotton-seed meal was as efficient as alfalfs
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hay as a source of protein when fed with corm silage.

A ration of cotton-seed meal end hulls was com=
pared with soybean hay for wintering pregnant ewes,
averaging about 76 pounds in weight, at the Alabama
Station (Bull. 148) during the winter of 1906-07. The
test lasted 106 days and the results are shown in the
following table:

Av. No. Daily feed Total

Ration ®f ewes per ewe gain each
lbs. 1bs.
Lot I.
Cotaon-ssedhsiig 5.8 g:g 1.8
Lot II.
Soybean hay 6.4 1.9 1.6

The farmer could have cheapened the ration of
Lot I by not feeding as much meal and by feeding more hulls,
but the large amount of meal was used in these tests to see
if rather large daily feeds of cotton-seed meal would have
any effect upon the health of the ewes. In this test the
cotton-seed meal was fixed at one-half pound daily per
ewe and the hulls varied so as to hold them at uniform

weight.
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From the table it seems that 0.5 pound of cotton-
seed meal and l.3 pounds of hulls are sufficient to
meintain such pregnent ewes in the winter time. At the
end of the period the ewes getting the cotton-seed meal
were more spirited and alert than those getting sbybean
hay. No bad effecfa were seen in either lot.

The above station tried for four years to deter-
mine whether cotton-seed meal is an injurious feed for
sheep or not, and with but one exeception no ill results
ceame from its use. Sixty-five ewes were fed upon cotton-
seed meal for different lengths of time and in varied
amounts. After being on the cotton-seed meal ration for
147 days one ewe staggered, became blind and finally died.
Aside from the blindness she seemed to be in good health
end was very fat when death occurred. During the four
years there were six cases of abortions among the ewes
eating cotton-seed meal; among the check lots (those
eating no cotton-seed meesl) there were as many abortions.
Buring one year (1908) ewes were fed upon the ssme load
of cotton-seed meal that killed several hogs in swine
experiments, but not a single ewe suffered any ill re-
sults from its use. The roughage in all cases was
cotton-seed hulls.

This work seemse to warrant the conclusion theat
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there is little risk to run, if any, in feeding cotton-
seed meal to ewes, when fed in amounts just sufficient
to carry the animal through the winter in good con-
dition.

Dyer (Defit. Lendw. Presse. 23 (1895) No. 3 pp. 28-
23) in comparing ground cotton seed with cotton-seed cake
found that in a 99 days trisl with two lots of 19 sheep
each the gain for the cotton-seed ceke lot was 30.5 pounds
while that of the ground cotton seed lot was 36.7 pounds.
The lot getting cotton-seed cake produced 17.7 pounds of
wool while the lot getting ground cotton seed produced
28.3 pounds. The lot getting the cotton-seed cske con-
sumed 5.25 pounds more feed than the other 1lot.

In a second trial two lots of 12 sheep each were
fed for 68 days on similar rations with similer results.
In both cases the ground cotton seed proved better than
cotton-seed cake.

At the Wisconsin Station (Bull. 32) & comparison of
linseed 0il meal and cotton-seed meal was made with two
lots of five three-months o0ld lambs each. These two
nitrogenous concentrates were fed in addition to corn meal
eand pasturage for ten weeks. The lot receiving the lin-

seed 0il meal made a gain of 3.3 pounds per week while

the lot receiving cotton-seed meal gained only 2.956 pounds.
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Paterson of the West of Scotland Agricultural
College (Rept. 1900, pp. 23-44) found in a test of diff-
erent concentrated feeds for sheep that decorticeated
cotton-seed cake and maize 1l:1 gave better results than
linseed cake alone, or with oats,or a mixture of linseed
cake, oats, cotton-seed cake and meize.

At the Oklahoma Station (Bull. 78) four lots of ten
lambs each were fed alfalfa and cowpeea hay with corn mesal;
alfalfa hay with corn meal eand cotton-seed meal 3:1 end
preirie hay with the last mentioned grain ration. The
lembs were fed for 20 weeks.

In this work cotton-seed meal produced & carcass
with as much quality es any of the other feeds and was
about as economical.

Spieckermann and Xuttenkeuler (Ztschr. Untersuch.
Nahr. u. Genmssmt, 11 (1906), No. 4, pp. 17%-205) fed
spoiled cotton-seed meal and cocoanut meal to sheep and
goats for a long time without the general health of the

animels being affected.






FEEDS FOR HORSES AND MULES.

- There has not been a great deal of experimental
work done in trying to determine the value of cotton-seed
and by-producte as feeds for horses and mules. From the
literature that is available it seems that many farmers
have in time fed cotton-seed meal to horses and mules
with fairly good results but not for the purpose of ex-
vrerimenting with it. Experiment Stations have done very
little along this line, therefore, the experimental data
is limited. Discussions of the smell amount of work done
along this line will be given but.this work has not been
very extensive and will hardly warrant & conclusion.
Curtis of the North Carolina Station (Bulls. 215
and 216) states, "like linseed meal, cotton-seed meal is
useful in conditioning horses and improving their coats.”
He tried cotton-seed meal as & supplementary feed to ear
corn, feeding one and one-half pounds daily. The animals
did not relish the cotton-seed meal and he does not re-
commend it when fed in that way. An experiment was carried
out with five mules for six months to compare shelled corn
and cotton-seed meal with corn alone. During the six |

months from 111.6 to 296.7 pounds of cotton-seed meal was

65
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consumed per mule. The mules did as nearly as possible
the same amount of work. In most cases the mules gett-
ing the cotton-seed meal made more gain than the corn
fed mules. Similar results were obtained in another
experiment with these six mules. One mule in each team
was fed cotton-seed meal and the other a ration of corn
alone.

Another test was made to compare a ration of one
part of cotton-seed meal and six parts of shelled corn
with a ration of one part of cotton-secd meal and three
parts of corn-and-cob meal, the remaining corn being fed
on the cob. The ration containing one part of cotton-
seed meel and six parts of shelled corn was fairly
satisfactory but less relished than the other. It is
suggested that the meal may be mixed with whole or erush-
ed oats, dried brewers' grains, or cut hay. It is claimed
that crushed or ground unhusked corn gives excellent re-
sults as a basal feed when using cotton-seed meal. Curtis
claims that the meal fed deily should rarely exceed two
pounds per animal, & safe rule being two pounds for every
100 Opounds live weight of animal. For work horses the
cotton-seed meal should not exceed fifteen or better ten
rer cent of the total ration by weight. It is claimed

that horses should be started on cotton-seed meal gradually,
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not over one-fourth pound being given at each feed
for the first two or three weeks. When the maximum
amount of meal is fed it should be distributed equally
in the three daily feeds. Against the claim that work
stock fed on cotton-seed meal suffer from short wind
and weak eyes, Curtis reports thet trials covering
three years showed no harmful effects. A
Judge Henry C. Hammond, Auguste, Georgia, (Pam-
rhlet, "Cotton-seed Meal as & Horse and Mule Feed"
and Henry and Morrison's Feeds and Feeding) reports
that for five years he has fed about one pound of
cqtton-seed meel daily to colts, brood mares and driving
end work horses. He claimes there was no sickness among
the horses, and that their style, action and health were
all that could be desired. He attributes his success to
the fact that the meal was never fed elone, but always
carefully mixed with some light concentrate.
Lloyd of the Mississippi Station (Rept. 1902,
pPp. 16-18) tested cotton-seed meel as & vart of a ration
for mules. One lot was fed wheat bran and cotton-seed
meel 3:1, and another lot was fed wheat bran and cotton-seed
meal 1l:1. The mixtures were not relished and at the end
of six weeks they were practically refused. It was thought

that this might be due to the fact that the mules were not
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accustomed to eating wheat bran, so corn chops was
substituted for it; but according to the author the

mules still refused to eet enough of the mixtures to

keep them in good working condition, end at the end of

90 days they were losing flesh so rapidly that the cotton-
seed mesl was discontinued.

Burkett at the North Carolina Station (Bull. 189)
ran an experiment with farm horses and mules which seem-
ed to show that a daily allowance of two pounds of cotton-
seed meal could be safely fed. Gebek |ILandw. Vers. Sta.,
42, p. 294) and Kellner (p. 196) obtained similar results
in their work. PFor horses and mules doing moderate work,
corn stover, corn and cotton-seed meal make a satisfactory
winter ration. Sprinkling the meal on silage or on hay
or stover moilstened previous to feeding is recommended by
Burkett.

Louisiana planters (Henry and Morrison's Feeds and
Peeding, p. 308) attribute their success in feeding cotton-
seed meal largely to the fact that they mix it with black
strap molasses.

At the Louisiana Station (La. Planter Vol. 29 (1902)
No. 11, pp. 178-181) muleg7§gd one to two pounds of cotton-
seed meal each per day with success. It is claimed thet

the meal should be added to the ration graduslly end should
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be cerefully mixed with other feeds until the mules
relish it, and that care should be taken not to leave
any uneaten residue in the feed boxes to ferment. Six
pounds is regarded as the maximum quantity which can be
safely fed and it is suggested that this amount should
be led up to gradually.

It is reported in circular 36 of the Oklshoma
Station that cotton-seed meal and corn silage were fed to
horses in addition to other feeds with very good results
at the Pennsylvanie Station. It is also reported that
a ration made up of 20 pounds of corn, 2 pounds of bran
and 1 pound of cotton-seed meal proved a very efficient
ration at the North Carolina Station.

At the Iowa Station (Bull. 109) it was found in a
test lasting 154 days with three work teams, that in com-
bination with corn and oats, 1.1 pounds of cotton-seed
meal was as effective in maintaining the weight of the
horses and in enabling them to do work as l.4 pounds of
linseed 0il meal. The cotton-seed meal proved to be
better adapted to the needs of hard worked horses in sum-

mer, in that it was less laxative than the o0il meal.






FEEDS FOR POULTRY.

Cotton-seed meal is the only one of the cotton
seed products from the manufacture of cotton-seed o0il in
which a poultry feeder would likely be interested. Very
little experimental work has been done in trying to de-
termine its vaiue as a poultry feed.

Kaupp (Poultry Culture, Sanitation and Hygiene,
pp. 218-220) claims that cotton seed by-products are of
questionable value in poultry feeding, and that they con-
tain a substance poisonous to animals consuming large quan-
tities. The poison is probably contained in gossypol which
is a coloring matter of the seed and constitutes in the
crude state about two per cent of the seed. It is claimed
by him to affect the nervous system as well as the circula-
tory system. In the experiments at the North Carolina Sta-
tion it was noted that its irritating effect was quite general
in the animal's body. Small hemorrhages were noted at times.
In both guinea pigs and shoats dying of cotton-seed meal
poisoning edema of the lungs was noted. He claims that
cotton-seed meal is unpalatable to birds, and since it has
& poisonous effect on most animels it remains to be deter-
mined what effect excessive cotton-seed meal has upon the

animals.

In the Reliable Poultry Journal (Vol. 12 (1905) No. 8,
P. 386) it is said that cotton-seed meesl,if fed to poultry,
should be fed separately. A ration of equal parts of
corn meal and wheat bran with sufficient low grade flour
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to roll into a ball and,at the same time, not be sticky
can be used with the cotton-seed meal. Ten per cent of
the ration may be made from cotton-seed meal according
to the writer.

At the Rhode Island Station (Bull. 156) cotton-
seed meal was compared with beef scrap for growing chicks.
In the majority of cases there was & larger gain in live
weight per gram of nitrogen fed in case of the beef scrap
than in the case of cotton-seed meal.

It is claimed that if the constituents of bone are
supplied there is no reason why cotton-seed meal may not
be used to furnish a considerable portion of the protein
required by chicks, especially, if a moderate consumption
of food is satisfactory to the feeder. When limited to
the same amount of nitrogen however the gsins were not
very different whether cotton-seed meel or beef scrap
formed a prominent part of the rations.

Kaupp of the North Carolina Station (Ci;. 27) con-
ducted triasls to determine the limitations of cotton-seed
meal feeding in poultry. Where cotton-seed meal was fed
in dry mash constituting ten per cent of the mixtures
for laying and breeding stock for a space of 90 days, in
19 flocks of birds no noticeable physical effect was shown.
The birds ate the feed with relish. Where cotton-seed meal
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constituted 20 per cent of the fattening ration in
seven tests it proved unpalatable and the birds had a
tendency to become sick not meking setisfactory geains.
In some cases birds actually lost weight when kept on
the ration for 18 days. In cram feeding 12 birds four
were thrown completely off digestion as shown by food
remaining in the crop. Three died and one later digest-
ed her food agein.

Twenty per cent cotton-seed meal in one cram test
did not produce satisfactory geins due to its ill effect,
in this quantity upon digestion. In two tests upon three
Leghorns/gossypol eapparently produced the same results
as in cram feeding and other lots fed cotton-seed meal.
In cases where trough feeding was, practiced and found un-
satisfactory the maximum amount of cotton-seed meal con-
sumed was slightly less than one ounce a day. In cramming
work there was an excess of two ounces fed. Weak birds
were the first to be affected. As soon as cotton-seed
meal reached about one ounce they seemed to become sick.
It is claimed thet & bird sick of cotton-seed meal will
usually eat grain such as corn, wheet or oats unless the
effect be so aggravated that food remains in the crope.

Morrison of the Mississippi Stetion (Bull. 162)
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made a comparison of animal and vegetable proteins for
laying hens. Beef scrap furnished the source of the
animal protein used and cotton-seed meal the source of
the vegetable protein. The fertility of the eggs, the
vitality of little chicks and the effect on the vitality
of.the hens were points considered in comparing the two
kinds of protein.

The rations used were as follows:

Corn Wheat Cotton- Oats Beef

mesl Dbren seed scrap
meal
lbs. 1lbs. 1lbs. lbs. abs.
Pen A 50 10 10 30
" B 50 10 30 b
" K £ 5 22
" D "3 b 11
L E 60 b 156 20
" F 60 b 20 7.5

All of these rations were brought to the same

nutritive ratio 1:4.5 which is the rati¢ most commonly

used.
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The egg production by months is shown in the follow-
ing table:

Pen A Pen B Pen K Pen E Pen F Pen D

Jan. 233 172 222 162 162 303
Feb. 221 226 217 174 374 344
Mar. 238 188 242 284 284 3856
April 266 208 2b4 311 311 388
May 236 183 208 313 313 347
June 173 110 157 214 214 256

The total amonnt_of_feed consumed was for Pen A,
786.2 1lbs.; Pen B, 748.1 1lbs.; Pen K, 652.756 1lbs.;

Pen D, 712.5 1lbs.; Pen E, 663 1lbs.; Pen P, 701 1Dbs.

The general idea has been that chickens would not
eat with relish a ration containing cotton-seed meal.
By glancing at the figures above it is seen. that Pen A
consumed more feed than did their check pen. Pen K.d4id
not eat as much as Pen B but laid & good many more eggs,
the production of which ealled for more feed. Pen K
never seemed to be off feed at any time. At the close

of the test they were in good health. Pen E did not eat
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a8 much feed as their check pen, but they laid 274 more
eggs than their check pen.

The experiment has not gone on long enough to draw
definite conclusions but it tends to show: "That cotton-
seed meal used as the chief source of protein is palatable
to fowls, and that when fed judiciously on it they ﬁill
produce eggs.

"That hens fed on cotton-seed mesl as the chief
source of protein will produce eggs when eggs are highest
in price.

"Thet a8 far as can be deterﬁined the general con-
dition of the cotton—éeed meal fed fowls seems just as
good as the condition of those fed on Dbeef scrap.

"That the tendency was to lose flésh and not get
over fat, although the fowls were allowed access to feed
at all times."

Nothing hes been given out on the other points
under consideration.

At the North Carolina Station (Bull. 211) it wes
shown that pullets were glower in developing and in coming
to laying maturity on a retion of cotton-seed meal than
on one containing meat ﬁeal.

Clayton of the Mississippi Station (Reliable
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Poultry Journsal, Vol. 22 (Jen. 1916) No. 11, p. 1239)
took up the above work after Morrison and is now pre=-
paring a bulletin covering his work. This work covers
8ix months feeding to the same pens of chickens used by
Morrison. They had been kept on cotton-seed meal ration
for almost two years. In this test only four of the six
pens were used. These pens were .lettered A, B, K and D.
A and K were cotton-seed meal fed pens, while B and D
were beef scrap fed as checks on the cotton-seed meal
pens. A was & pen of nine Rhode Island Red hens that had
been in the test for two years or more and were 0ld hens. -
This pen was fed the following ration: Corn meal, 50%;
wvheat bran, 10%; cotton-seed meal, 10%; and oets, 30%.

During the six months test the nine hens ate 125
pounds of the dry mash which was kept before them at all
times in & hopper. In addition to this mash this pen
ate 213 pounds of grain, the commercial scratch feed.
These hens were too old to be good layers, but their re-
cord is as follows: For the six months, Oct., Nov.,
Dec., Jan., Feb., and March the nine hens laid 249 eggs
or an average of 27.6 eggs each,

Pen B was used as a check on Pen A and contained

nine similer birds. They received the following ration:
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Corn mesl, 50%; whest bran, 10%; beef screp, 5%; and
oets, 30%. Of this feed they ate 120 pounds end of
the scratch feed 177 pounds. During the six months
they laid 174 eggs or an average of 19.3 eggs each.
Both pens &are reported as being in good health through-
out the test. Pen A produced 75 eggs more than Pen B.
They consumed 5 pounds of the mash and 36 pounds of the
grain more then Pen B.

Pens X end D were White Leghorns, that had been
on test for two years and were 0ld hens. There were
14 hens in Pen K end 7 in Pen D. Pen K received corn
meal, 73%; cotton-seed meal, 22%;and wheat bran, b5%.
They consumed 80 pounds of the mash and 214 pounds of
the scratch feed. They laid 391 eggs or an average of
29.56 eggs each. One hen died from an unknown csuse on
Feb. 2nd. Pen D received corn meal, 73%; beef scrap,
11%; and wheat bran, 6%. They ate 65 pounds of the
mash and 137 pounds of the scratch feed. This pen laid
200 eggs or en average of 28.5 eggs each.

The hens on cotton-seed mesl are reported as lay-
ing better during the molting season than the others.
All of the hens were in covered pens.

Broilers were fed the same retions as were fed to
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the four pens of hens and the cheapest gains were se-
cured from the pens getting the cotton-seed meal. The
Mississippi Station uses cotton-seed meel altogether
in poultry feeding end more work along this line is
planned for next year.

- Hartwell and Lichtenthaeler of the Rhode Island
Station (Bull. 156, (1914), pp. 219-282) compared beef
scrap and cotton-seed meel as feeds for poultry, and
concluded that "if the constituents of bone meal are
supplied, there appears to be no reseson why cotton-
seed meal may not be used to furnish a considerable
portion of the protein requirement by chicks, especially
if the amount of consumption of food is satisfactory to
the feeder, Wnere limited to the seme amount of nitrogen
the gains were not very different whether cotton-seed
meal or beef scrap formed & prominent part of the ration."

Jeffrey of the North Carolina Station (Bull. 211)
found that pullets were slower in coming to laying
maturity on a retion contaeining cotton-seed meal than on
one containing meaet meal. As far as could be judged from
the work done, the main objection to the cotton-seed meal
was its lack of pslatability.

Waite of the lleryland Stetion (Jour. of American
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Assn., of Instructors and Investigators, Vol. 2, No. 3,

p. 18) started an experiment December 1, 1914, to com=-

pare the values of certain protein concentrztes in a

ration for laying hens.

In the experiment there are

seven pens, two of which receive cotton-seed meal in

different proportions and one that receives gluten feed

as the protein concentrate.

The rations when the experiment started were as

follows:
Pen No. 3

Bran

Corn mesal

Wheet middlings
Cotton-seed meal

Pen No. 4

Bran

Corn mesl

Wheat middlings
Gluten feed

Pen No. 7

Bran

Corn meeal
Wheat middlings
Meat scrap

Soy bean meal

100 1lbs.
% *
100 "
75 *
100 1lbs.
26 "
100 *»
16 *
100 1lbs.
8 "
100 "
12.5 1lbs.
26 1lbs.

Salt 2 lbs.
Corn 76 "
Wheat 175 =
Salt 2 lbs.
Corn 76 "
Wheet 176 "
Cotton-seed

meal 18.75 1lbs.
Gluten feed3l.756 "
Salt 2.0 »
Corn 176.0 b
Wheat 175.0 ¥

Pen No. 3 received 10.67 per cent cotton-seed meal

and Pen No. 7 received 2.6 per cent.

All ot vhe pens
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were divided equally or as nearly as possible.
The egg production for December, January and Feb=-

ruary was as follows:

Dec. Jan. Feb.

Pen No. 3 167 267 214
" " o4 1956 281 370
" | 272 294 370

There were 40 White Leghorns in each pen. No
deaths occurred during the experiment. Pen No. 3
(cotton-seed meal) and Pen No. 4 (gluten feed) show no
great difference in egg production during the first 60
days, but during the next ten days there is a marked
difference, the cotton-seed meal pen being lower. Pen
No. 7 (2.67% cotton-seed meal) laid7;§¥e eggs than either
of the other two pens.

The table below shows the weights of the birds in

periods.
To start Dec. Jan . Feb.
Pen No. 3 116.25 1bs. 129.25 1bs. 120 lbs.121.50 1lbs.
o " 4 117.26 " 127.76 " 130 " 132.00 "
W L 126,00 " 132.26 " 137 " 138.00 "

The cotton-seed meal pen geined at first but did
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not keep it up. The others geined steadily.

Below is a table showing the feed consumed:

Dec. Jan . Feb.
Pen No. 3 197 1lbs. 160 1bs. 44-120 1bs.
" " 4 203 " 210 " 206 "
" n 9 211 " 2la " 223 "

This shows a steady falling off in the cotton-
seed meal pen till a change was made in the ration
February 8th. These figureg gg;t cotton-seed meal was
1nfefior in this case.

During the first part of February every bird in
Pen No. 3, if not actually sick, was in so bad a con-
dition that it was deemed necessary to change the ration
it is claimed. It is reported thet the birds had colds,
were dirty, pale and emaciated, feathers ruffled, and
were very unhealthy end unthrifty. The other pens are
reported as being in good condition showing & marked
contrast.

The ration of Pen No. 3 was changed Feb. 8th to
bran, 100; wheat middlings, 100; meat scrap, 50; salt,
1.25; and corn ---? pounds, It is claimed thet the
change inlaction and appearance of the birds was immed-

iate and remarkable. They are reported as consuming

more feed, laying more eggs and geining in weight.






FEEDS FOR CALVES.

Cotton-seed meal has not proved to be & very good
feed for very young calves. Many deaths have resulted
where it was fed and the deaths were usually attributed
to the meal. Until more is learned concerning the
toxicity of cotton-seed meal it is well to feed it very
sparingly and with extreme ceution to young celves.

It is claimed (Mess. Rept. 1893-4) that cotton-
seed 0il may be fed to cealves as & substitute for the fat
of milk in the quantities up to three ounces per day or
one-half ounce per quart of skim milk with as good results
as cod-liver o0il, with better results than skim milk and
with not quite as good results as whole milk.

For several years the Bureau of Animal Industry
(Farmers Bull. 655) in the course of feeding experiments
has fed beef calves ranging from seven to ten months of
age on cotton-seed meal for periods ranging from 100 to
112 days with no ill results. These calves were fed in
lots containing from 24 to 52 head each. In this work,
during 1910, 77 grade beef calves were divided into three
lots and fed for 119 days. The calves were started on

one pound of cotton-seed meal per day and the quantity
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was gradually increased until they consumed 3.67 pounds
each per day during the last month. The gains ranged
from 1.71 to 1.83 pounds per head daily. The calves
fattened rapidly and no ill results from feeding cotton-
seed meal were experienced, except at the end of the test
three of the calves showed the effects of feeding by &
cloudiness of the eyes. The results of this work are

summarized in the following table:

Cotton-seed Meal for Calves.

p——  —— ——— —— ———— — ——  __— ———  _——— —— ———— |

In't. Av. TFeed for

Aversge ration wt. daily 100 1bs.
gain gein
1bs. lbs. 1bs.
Lot I.
Cotton-seed meal £2.84 1lbs. 179
" " hulls 7.44 " 338 1.71 4356
Alfelfe hay b.39 " 315
Lot II.
Cotton-seed meal 2.34 1lbs. 133
Corn-and-cob meal 1.17 " 333 1.76 65
Cotton-seed hulls 7.60 " 425
Alfalfa hay b.47 " 310
Lot III. -
Cotton-seed mesl 2.38 1lbs. 130
Corn-and-cob meal 3.87 " 328 1.83 211
Cotton-seed hulls 7.33 " 425

Alfelfa hay 4,00 " 310







84

The same year another lot of 52 calves was fed
112 days on cotton-seed meal, cotton-seed hulls and
mixed cowpea hay. These calves received a ration of
3.08 pounds octton-seed meal, 10.01 pounds cotton-
seed hulls, and 1.5 pounds of cowpea hay and made an
average daily gain of 1l.24 pound.

During 1913-14 another experiment (Dept. of Agr.
Bull. 73) in feeding calves on cotton-seed meal was
conducted. Forty-nine grade Angus calves averaging
nine months of age were fed 27 days as & preliminary
period to the regular feeding, which lasted 76 days.
During the preliminary period they were started on a
ration of cotton-seed meal. The following is & par-
agreph taken from the bulletin reporting the work.

"At the beginning of the test proper each celf
was eating daily 3 pounds of cotton-seed meal, approx-
imately 20 pounds of corn silage and 4 pounds of hay.
The allowance of meel was raised gradually throughout
the whole period of 76 days until at the last each calf
was eating 6 pounds daily."

The calves consumed on the average 4.4 pounds of
cotton-seed meal per dey for 76 days and were eating
about 6 pounds of cotton-seed meal during the latter

pert of the feeding period. The calves made an average
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daily gain of 1.37 pound snd showed no ill effects.

At the Alebama Station (Bull. 177) 49 calves
from Aberdeen Angus cows were fed 73 days on a ration
of 4.4 pounds cotton-seed meal, 23.9 pounds corn sil-
age and 2,76 pounds brown sedge hay per head. The calves
averaged 456 pounds each at the beginning of the test and
mede an average daily gain of 1.37 pounds per heesd, re-
quiring 3.23 pounds cotton-seed meal, 17.41-pounds corn
silage and 2,01 pounds of hay per pound of gain.

Emery and Michels of the North Carolina Station
(Bull. 109) claim that cotton-seed meal fed in such quan-
tities as 1/4 to 1/2 pound daily with skim milk or a mix-
ture of one pound of meal to 16 of skim milk (warm) usually
results in death to the young celf.

Soule of the Georgia Station (Breeders' Gazette, Vol.
63, p. 8l) cleims it is safe to start feeding two ounces
of meal when the calf is 8 months o0ld along with such feeds
as silage, stover or straw, and gradually increase to 6ne
pound at 10 to 12 months old. | |

McNutt of North Carolina Station (Rept. 1911) claims
that heifers under 10 months of age generally do poorly
when the meal constitutes & part of their feed, but when

over 10 months they make normal gains.






FEEDS FOR DAIRY COWS.

Considering the results of the different experi-
ment stations and & number of feeders that have used
~cotton seed products it seems that dairy cows may be
fed cotton seed products in properly balanced rations
without any i1l effects. Cotton-seed meal has been used
very extensively as a feed for dairy cows and has proved
to be an excellent feed to supply the protein in a ration.
Cotton-seed meal being & very highly nitrogenous
feed and usually the cheapest source of protein is very
often used in belancing rations for dasiry cows. It
should be fed with laxetive concentrates such as wheat
bran, or with some succulent feed such as silage or roots,
éince it is constipating. The meal has a tendency to stick
together making what is called & heavy feed. The addition
of bran or something similar prevents this trouble with
the meal and adds lightness to the ration. If a very small
amount of meal is fed the bran may not be necessary.
Lane of the New Jersey Station (N. J. Rept. 1903)

fed four cows for 66 days on a ration of 36 pounds of
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corn silage and six pounds of corn stalks with either
cotton-seed meal alone or a mixture of equal parts of
wheat bran and dried brewers' grains for the concen-

trate allowance, as shown in the table.

Cotton-seed Meal vs. Wheat Bran

and Dried Brewers' Grains.

. dai ield
Average concentrate Av ly yie

Milk Fat
allowance. 1bs. 1bs.

South Carolina Station:

Cotton-seed meal, 5.1 lhs. l6.4 0.71
5 " = 3.4 " plus 15.9 0.68
Wheat bran 3.4 "
New Jersey Station:
Cotton-seed meal 4.5 lbs. 22.7 0.96
" Wheat bran 5.0 " plus 23.9 0.95
Dried brewers' 5.0 "
grains

In the South Carolina trial replacing 1.7 pounds
of cotton-seed meal by 3.4 pounds of wheet bran slightly
decreased the yield of milk. In the New Jersey triel
4.5 pounds of cotton-seed meal did not prove quite equal

to ten pounds of a mixture of wheat bran and dried brew-
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ers' grains. Michels concludes that one pound of
cotton-seed meal is equal to two pounds of wheat bran
for milk production, while Moore of the Mississippi
Station (Bull. 70) holds that one pound of cétton-seed
meal is only equal to 1.5 pounds of wheast bran.

Soule and Fain of the Virginis Station (Bull.1l56)
fed 24 cows for 120 days, comparing cotton-seed meal
and gluten meal, and found thet the relative amount of
digestible crude protein contained in these feeds was
a fair measure of their feeding value.

Lee and Woodard of the Louisiana Station (Bull.
110) found in a trial with dairy cows that cold-pressed
cotton-seed cake was less valuable for milk and butter
production than an equal weight of & mixture of two
parts of meal and one of hulls. They conclude that the
chemical composition of cold-pressed cotton-seed cake is
a reliable indication of its feeding value. Moore of the
Mississippi Station (Bull. 60) found 100 pounds of cotton-
seed meal equal to 171 pounds of cotton seed in feeding
value for dairy cows.

Waters and Hess of the Pennsylvania Station (Penn.
Rept. 1896) fed nine cows for two alternate 30-day periods

to compare the value of cotton-seed and linseed meal. The
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cows were fed 9.3 pounds of corn stover per head daily

with the concentrate allowances shovn in the table.

Linseed vs. Cotton-seed Meal

for Dairy Cows.

Average concentrate Av. deily yield
allowance. Milk Fat
1lbs. lbs.
Lot I.
Linseed meal 6 lbs. 16.1 0.78
Chopped wheat 6 "
Lot II.
Cotton-seed meal 5.3 lbs. l16.2 0.77
Chopped wheat 6.7 "

More milk but no more fat was produced in lot get-
ting cotton-seed meal than in lot getting linseed meal.

Hills of the Vermont Station (Vt. Rept.1907) and
Michels of the North Caroline Ststion (N. C. Rept. 33,
1910, p. 29) also found cotton-seed meal of slightly
higher value than linseed meal as a source of protein.

Price at the Tennessee Station (Bull. 80) compared
ground soybeans and cotton-seed meal for milk production.

each
He fed two lots/or four two-and three-year-0ld heifers
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the following rations alternately during three 30-day
periods:
Ground 3oybeans vs. Cotton-éeed
Meal for Dairy Cows.

Av. daily yield

Milk Fat
1lbs. 1bs.

Average ration.

Ration I.

Ground soybeans
Corn silage
Corn-snd-cob meal
Alfelfa hay

Ration II.

O

14.4 0.81

[
QM

L ] L] L]
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T 2 30

1lbs.
o 13.6 0.77

Cotton-seed meal
Corn silage
Corn-and-cob meal
Alfalfe hay

o
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This shows that the ground soybeans gave slightly
better results than the cotton-seed meal.

At the Massachusetts (Hatch) Station (Mass. Hatch
Rept. 1894) two lots of four cows each were fed six weeks
by the reversal method to & basal ration of hay, silege
end bren, an allowance of either ground soybeans or
cotton-seed meal was added in practicelly equal amounts.

The ground soybeans proved slightly superior to the
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cotton-seed meal as a milk and fat producer and the
butter wes of better quality.

Cook of the New Jersey Station (N. J. Rept. 1903,
pp. 293-816) found 3.4 pounds of ground soybeans slight-
ly superior to'the same weight of cotton-seed meal when
fed with 3.4 pounds of corn-and-cob meal and 2.3 pounds
dried beet pulp with silage, sfilege and hay for rough-
age. ,

Gilchrist of the Armstrong College, England (Mark
Lane Express 100, 1909) found soybean cske slightly sup-
erior to cotton-seed cake for milk production.

Soott of the Floride Station (Bull. 99) concludes
from a feeding trial that a unit of protein from cocoa-
nut meal is nearly, though not quite, equal to & unit
of protein in cotton-seed meal.

In another triel (Bull. 114) Scott compared a
ration of wheat bran! velvet beans in the pod, and sor-
ghum silage with a ration of wheat bran, cotton-seed meal
and sorghum silage for milk production. Six cows were
used in the test and they were divided into three lote
of two cows each so that the periods of lactation in
each lot would be as nearly comparable as possible. The

test lasted 61 days. The cotton-seed meel and the velvet
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beans were the two feeds compared. They were not fed:
in equal amounts but in quantities which contained
approximately equivalent amounts of nutrients.

The experiment showed that when fed in the same
manner pound for pound velvet beans in the pod and
cotton-seed meal were not equal in feeding value. The
fesultes of this test indicated that one pound of cotton-
seed meal (7.6% N.Hy) is equel in feeding value to about
2.65 pounds of velvet beans in the pod. Each pound of
velvet beans, when fed with wheat bran and sorghum sil-
age produced 3.58 pounds of milk, while each pound of
cotton-seed meal under similar conditione produced 9.42
pounds of milk. To put it another way, one pound-of
cotton-seed meal produced as much milk as 2.63 pounds
of velvet beans in the pod.

Moore of the Mississippi Station (Bull. 60) con-
ducted three experiments in comparing cotton-seed meal
with cotton seed for dairy cows. Different proportions
of the meal and seed were used in these experiments.
Each experiment lasted four weeks and there were four.
cows in each lot of the experiments.

In thg first experiment Lot I received as a daily

ration pea vine hay, 6 pounds; silage, 20 pounds; wheat
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bran, 4 pounds; and coftonaseed meal, 3 pounds. Lot II
received the seme with the exception of 3 pounds of cot-
ton-seed meal being replaced by 6 pounds cotton seed. -
The cows getting six pounds of seed gave a better yield
of milk than the ones‘reoeiving sipounds of meal. The
cows getting the cotton-seed meai lost 20 poundé each
while those getting seed gained 12 pounds éach.

In fhe second experiment Lot I received the same
ration as Lot I in the first experiment exceﬁt 3.6 pounds
of meal was used in this case. Lot II received the same
ration as Lot II of the first experiment. This trial
indicated that 3.5 pounds}of cotton-seed meal was about
equal to 6'pounds of seed. The meal had a tendency to
fatten the cows, as they geined 14 pounds each while
those getting seed lost 29 pounds each.

In the third experiment, Lot I received pea vine
hay, 10 pounds; silage, 16 pounds; wheat bran, £ pounds;
corn-and-cob meal, 6 pounds, and cotton seed,ls pounds,
while Lot II received the same ration with the 6 pounds
of cotton seed replaced by 4 pounds of cotton-seed meal.
In this experiment the weight of the cows was not con-
sidered, but the 4 pounds of meal gave decidely a better
flow of milk than the 6 pounds of seed.






94

From these experiments one might say that six
pounds of cotton seed are superior to three pounds of
cotton-seed meal; that six pounds of cotton seed are
not equal to four pounds of cotton-seed meal; that six
pounds of cotton seed are about equal to 3.5 pounds of
cotton-seed meal, and that one pound of botton-seed
meal would be equal to 1l.71 pounds of cotton seed.

Moore also compared cotton Beed with corn-and-cob
meal for dairy cows. There were four cows in each of
two lots and the tests lasted four weeks.

In the first test Lot I received peea vine hay,

b pounds; silage, 20 pounds; wheat dbran, 4 pounds, and
corn-end-cob meal, 6 pounds. Lot II received the same
ration with the exception of 6 pounds of cotton seed
being substituted for the 6 pounds of corn-and-cob meal.
At the close of the third week it was evident that the
8ix pounds of corn-and-cob meal was not giving as good
results as the six pounds of cotton seed. Th;i;eal was
therefore increased to eight pounds but with this extra
feed the total amount of milk for the four weeks from
this lot was less thén from the one receiving the six
pounds of cotton seed. The cows in neither lot increased

materially in weight.
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In the second experiment Lot I received  pea vine
hay, 5 pounds; silage, 20 pounds; wheat bran, 4 pounds
and corn-and-cob meal, 8 pounds. Lot II received the
same ration as Lot II of the first experiment. The cows
getting eight pounds of corn-and-cob meal gave for the
first week 324 pounds of milk whilé those getting six
pounds of corn-and-cob meal in the first trial gave 329
pounds of milk for the same time. The total yield for
the four weeks from the lot getting the larger quantity
of meal was 1241 pounds ageinst 1271 pounds from the lot
receiving only six pounds.

This experiment would indicate that the cows were
unable to convert the extra amount of meal into milk
and that six pounds of cotton seed gave better results
than eight pounds of corn-and-cob meal. The ration con-
taining the corn-and-cob meal is not a well balanced
ration for dairy cows, and the cows receiving this feed
increased very materially in weight, showing that some of
the feed was converted into fat instead of milk. In a
well balanced ration Moore claime that one pound of
cotton seed proved better than one pound of corn-and-codb
meal.

In three other experiments Moore compared cotton-

seed meal with corn-and-cob meal. There were four cows
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in each lot and the tests ran four weeks.

In the first test Lot I received pea vine hay,

5 pounds; silage, 20 pounds; whest bran, 4 pounds and
cotton-seed meal, 3 pounds. Lot II received the same
ration with the exception of the 3 pounds of cotton-
seed meal being replaced by 6 pounds of corn-and-cobd
meal. The lot fed on the ration of six pounds of corn-
and-cob meal gave for the first week six pounds more
milk and for the four weeks 34 pounds more milk than
the one fed on the cotton-seed meal ration, while the
loss in weight was slightly more in Lot I than in Lot
II. The two rations appeared to be about equal.

In the second experiment Lot I received the same
ration as Lot I in the first experiment. Lot II re-
ceived the same ration as did Lot II in the first ex-
periment with the addition of two pounds of corn-and-
cob meal, meking eight pounds of corn-and-cob meal. No
better results were obtained from eight pounds of corn-

and-cob meal than from six pounds. Three pounds of
cotton-seed meal are about equal to eight pounds of
corn-and-cob meal for milk production when fed as in the
above rations. The lot getting the cotton-seed meal

retion lost in the four weeks an average of 20 pounds
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each, while the lot getting corn-and-cob meal gained

in the same time an average of 47 pounds each. This
indicates that the cows, when fed as much as eight

pounds of the corn-and-cob meal did not convert it into
milk, but were gaining in flesh at the rate of 1.7 pounds
per day.

In the third experiment Lot I received the same
retion as Lot I above with the addition of 0.5 pounds of
cotton-seed meal. Lot II received the same ration as Lot
ITI in the above experiment.. The lot fed on the ration
containing the corn-and-cob meal steadily decreased in
the flow of milk, while the lot receiving the cotton-
seed meal increased with the exception of the last week,
when the yield was a few pounds less than that of the
previous week. Both lots increased in weight, but the
one getting the cotton-seed meal gained only 14 pounds
each, while the one fed corn-and-cob meal gained 47
pounds each.

The work done with all these feeds indicates that
their relative values are about as follows:

"One pound cotton seed is equal to 1l.17 pounds of
corn-and-cob meal, or to 0.58 pound cotton-seed meal.

"One pound of cotton-seed meal is equel to 1.71
pounds of cotton seed or to two pounds of corn-and-cobdb

meal.
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"One pound of corn-and-cob meal is equal to 0.5
pound‘of cotton-seed meal or to 0.85 pound of cotton
seed." |

Michels and Burgess of the South Carolina Station
(Bull. 117) fed 21 cows for three alternate 27-day per-
iods on a ration of 32 to 36 pounds of corn silage with
wheat bran and cotton-seed meal, in addition, as indicated
in the following table. In period I 5.1 pounds of cotton-
seed meal was fed as the sole concentrate, while in periods
I and III 3.4 pounds of wheat bran replaced 1.7 pounds of
cotton-seed meal. These men (Bull. 131) fed cotton-seed
meal in conjunction with godd corn silage to the extent
of from five to six pounds per cow daily without effecting
the health of the animals. Such a ration appeared to keep
the cows in an unusually good state of health.

No bad effects were noticeable from the practice
of feeding cotton-seed meal and corn silage separately.
The results at that station tended to disprove the pre-
vailing belief that heavy concentrates like cotton-seed
meal will act detrimentally on the health of cows when
fed unmixed with more bulky feeds. They found cotton-
s8eed meal and corn silage by far the cheapest ration

available for dairy cows under prevailing conditions.
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McNutt of the North Carolina Station (Proc. .

Amer. Soc. Anim. Prod. 1914) found & mixture of equal
parts cotton-seed meal, dried beet pulp &nd dried dis-
tillers' grains highly satisfactory when fed with corn
silage. A mixture of cotton-seed meal, corn mesl, and
wheat bran was also satisfactory. During four years

as much a8 six pounds of cotton-seed meal per head daily
was fed to large cows for extended periods, without any
‘111l effects when silage constituted the roughage.

Soule of the Texas Stetion (Bull. 47) found that
six pounds of cotton-seed meal fed daily as the sole
concentrate proved more effective and gave larger pro-
fits than allowances of seven to ten pounds. He used
eighteen cows and his trials lasted for 56 days.

An experiment showing an extreme ellowance of cottonzn
seed meal is reported in Bulletin No. 13 of the Mississ-
ippi Station. Two lots of ten cows each were started on
4a daily allowance of seven pounds per coOWw. This amount
was gradually increased until at the end of twelve weeks
it had reached ten pounds per cow. One lot received
mixed hay as roughage, the other Bermudea hay. Previous
to this experiment the cows had been receiving five pounds
of cotton-seed meal in addition to pasturage. No injurious

effects are reported from such excessive meal feeding.
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Soule of the Georgia Station (Breeders' Gazette,
Vol. 68, p. 217) reports that for several years the
Station dairy herd has been fed two to three pounds of
cotton-seed meal per head daily with Bermuda grass
pasture in summer and corn and sorghum silage in the
winter with satisfactory results.

At the Oklshoma Station (Cir. No. 36) it is re-
ported that for breeding stock silage with a little
cotton-seed meal to supply the proper materials for
building of bone and muscle cannot be excelled as an
economical feed. Silage and cotton-seed meal together
formed the cheapest milk producing ration for them and
they claim that,with a little alfalfa hay and corn chops
added, such a ration will satisfy the requirements of
almost any heavy milk producer.

Zimmerman of the Halle Experiment Station claims
that foods high in protein, especislly cotton-seed mesal,
stimulate milk prodﬁction. But of course they cannot
increase the yield beyond a certain point, and a one-
~aided protein increase does no good.

Lindsey of the Massachusetts (Hatch) Station
(Rept. 1907) claims that large amounts of cotton-seed
0il deranges the digestive and milk secretive organs of

the cow..
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Burnett of the South Carolina Station (Rept.1909)
repoits a peculiar kind of mammitis which threatened to
destroy the usefulness of the cow. But in these cases
8ix pounds and over of cotton-seed meal had been fed.

It seems probable that the agiount fed, size, ruggedness
and constitution of an animal has a lot to do with the
trouble arising from the use of cotton-seed meal.

At the North Carolina Station (Bull. 87) some work
was done to see if roasting cotton seed for cows would
be profitable. Digestion experiments and analyses show
a clear and heavy loss of digestible material from roast-
ing the seed to say nothing of the increased cost of
roasting.

In a letter written to J. W. Allison at Dallsas,
Texas, (The Value of Cotton-seed Products in the Feeding
of Farm Animals) Prof. C. H. Eckels at the University of
Missouri, Columbia, Missouri, states "We have been making
use of cotton-seed meal in feeding our dairy herd for
10 to 12 years and feed it regularly in sufficient quan-
titiés to properly balance the ration.

"The typical ration fed to the Missouri cow con-
8ists of corn, corn stover, and timothy hay which is cap-
able of producing only a limited amount of milk. The

addition of 2 pounds of cotton-seed meal per day to this
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increases the milking capacity about 50% or more."

It is claimed by the Mississippi Station (Breeders'
Gazette, Vol. 36, p. 711) that both cotton seed and cotton-
seed meal may constitute a very important part of the grain
ration of cattle without injury to their health,and that
cotton seed and cotton-seed meal when fed to dariy cows
in proper quantity and properly combined with other feeds
do not injure the quality of either milk or butter.

Stone of the Tennessee Station (Bull. 3, 1889) states,
"The practice of feeding cotton-seed meal and hulls as an
exclusive diet is well established and increasing in the
vicinity of the cotton-seed 0il industry. It seems in
no way harmful to the health of the animals nor to the
healthfulness of the products. The diet seems adapted to
the production of milk."

The average ration suggested by Stone was cotton-
seed hulls, 25 to 35 pounds and cotton-seed meal, 5 to 8
pounds. He says that the hulls make an effective sub-
stitute for hay, and that the manure produced by such a
system of feeding is an important factor in considering
its profitableness.

In a test at the Mississippi Station (Rept. 1902,

PP. 23-26) 12 pounds of cotton-seed hulls proved to be
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equal to 10 pounds of Johnson gress hay as roughsage
for dairy cows.

Michells of the North Carolina Station (Bull. 199)
found that dairy cows exhibited a strong dislike for
cotton-seed hulls. They meke a roughage feir in carbo-
hydrate content but very deficient in crude protein, and
are rather unpalatable to cows.

Flint and Dormen report from trials on Georgisa
farms (Ge. Bull. 80) that carbohydrates can be supplied
under their conditions much cheaper in the form.of corn
silage than by cotton-seed hulls. The silege was more
palatable and gave better milk production.

Moore of the Mississippi Station (Rept. 1903) in a
feeding trial with dairy cows found 100 pounds of well
cleaned cotton-seed hulls equal to 67 pounds of prime
Johnson grass hay.

Soule of the Texas Station (Bull. 47) found cotton-
seed hulle nearly equel to sorghum hay for cows.

Nourse of the Virginia Station (Bull. 148) con-
siders cotton-seed hulls about equal to oat straw in feed-
ing value.

Conner of the South Carolina Station (Bull. 66)

found cotton-seed hulls decidedly inferior to corn stover.
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Michells of the North Carolina Station (Bull.199)
found stover of rather poor quality equal to cotton-
seed hulls.

At the Louisiana Station (Bull. 110) it is report-
ed that cotton seed feed is less valuable for milk and
butter production than an equal weight of & mixture of
two parts meal and one of hulls. Its chemical composition

is a2 fair index of its feeding value.

Influence of the Feed on the
Quality of Milk and Butter.

In Bulletin 125 of the South Cafolins Stetion the
following statement is made concerning the influence of
cotton-seed meal on the quality of butter: "Our ex-
perience during the past two years convinces us thet
during the warm season, butter produced from & ration con-
taining cotton-seed meal is more satisfactory than that
produced from concentrates thet yield a relatively soft
butter fet. The cotton-seed meal butter "sets up" better
at the table." .

The butter from the cotton-seed meal, or cotton seed,
has a higher melting point and is therefore firmer and will

stand shipment better during the summer months than will

that made from cows receiving no cotton seed or meeal. No
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bad effects on the composition of the butter fat were
detected when the cows were getting &s much as five
pounds of the meal or six pounds of the seed. The qual-
ity of the butter wes not impaired by feeding as much as
five pounds of cotton-seed meal or six pounds of seed.

Curtis of the Texas Station (Bull. 11) claims that
all cotton seed products tend to produce herd, crumbly,
white, tallowy butter, poor in flavor and slightly salvy
in taste, and that it affects the body of butter similar
to over working it.

Henry and Morrison of the Wisconson Station (Feeds
and Feeding, p. 364) state, "The milk of cows heavily fed
on cotton-seed meal or cotton seed yields a hard, tallowy
butter, light in color and poor in flavor. If a moderate
ellowance is fed in a properly balanced ration the quality
is not impaired and may even be improved if the other
feeds tend to produce & soft butter.”

Moore of the Mississippi Station (Rept. 1888) reports
that feeding cotton-seed meal as a supplement to pasture
does not increase the milk flow enough to justify the ex-
pense, though the firmness of the butter was greatly in-
creased thereby. He claims (Bull. 111) that it does not

pay when used as a supplement to liberal soiling.
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Spier (Trans. Highland and Agr. Soc. Scot.1894)
claims that a large amount of protein does not influence
the per cent of fat in milk.

Emery and Kilgore of the North Caroline Station
(Bull. 87) claim that cotton seed products effect the
digestibility of other feeds. The meal is especially
efficient, end the higher the protein content the greater
is the effect, according to these men. The increase is
in the excess of the average between the digestibility
of the feeds in question and of the cotton seed product.

The specific effects of cotton seed products on
the chemical composition of butter fat are as follows:

It raises the melting point 1 to e°c.

It raises the smponification number.

It lowers the iodine number and olein present.

It lowers the volatile fatty acids.

It gives Berki's test for cotton-seed oil Hul-
phin's reaction showing about 6% cotton-seed oil.

Hes no influence on the refractive ind#&x or on

coloring matter.

(Ala. Bull.l2l, Mass. Rept. 1907, N. H. Bulls.
13 and 14, Texas Bull. 11, Landmannablade 28 (1895)
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Landw. .Jahrb. 37, 1908, Ann. Falsi. 4 (1911) No.1l28,
Tidsker. Landoken 13 (1895).

The Influence of Cotton-seed Mesal

on Breeding Animals.

It is almost & general belief thet highly nitro-
genous feeds tend to weaken the breeding power of an-
imals, or to prevent proper conception. There has been
no definite information published upon this subject,
but a number of experiment stations are giving it
consideration at the present time.

Risser and Armsby of the Pennsylvania Station
(Bull. 73) oleim that a number of abortions and cases of
difficult impregnations are on record due to heavy feed-
ing of cotton-seed meal, and thet there seems to be &
fairly constant relation between these troubles and the
amount fed, weight of the animal and amount fed about
the period of conception.

Some work is being done at the Purdue University
(Twenty-eighth Annual Report) to determine the influence
of cotton-seed meal on the breeding properties of dairy
heifers. This work has been running for some time, but
is being continued in orderithat & large number of in-

dividuals may be used before a definite report is pub-
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lished, or conclusive statements given. From the re-
sults of the work already completed along this line,
it is thought that this feed has very little effect,
if any, as a preventive of proper conception.

In the Station herd of dairy cows at the University
of Missouri some féctor is playing a part in bringing about
a decrease in the percentage of conception. Professor
Eckels (Prof. of Dairy Husbandry, U. of lo.) seems to think
the trouble is due to alfelfe hay or cotton-seed meal, or
to both hay and meal. Complete records have been keﬁt on
the herd; and for the last ten years there has been a con-
siderable decrease in the percentage of conception. While
alfalfe hay without cotton-seed meal was being fed there
was a gradual decrease in the per cent of animels con-
ceiving, but when the use of cotton-seed meal was begun
there was a much greater decrease. Such results might
give room to think that cotton-seed meal is very injurious
in preventing proper conception.

Since cotton-seed meal is one of the richest protein
feeds used, it stands to reason thet, if an excess of pro-
tein prevents proper conception, this feed would be more

than likely to show the ill effects.
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FEEDS FOR FATTENING CATTLE.

Cotton Seed.

The practice of feeding cotton seed to beef
cattle in the South is rapidly declining, because of the
demand for the seed for 0il production and because cotton-
seed meal gives uniformily better results then the whole
seed.

Burns of the Texas Station (Bull. 110) fed two lots
each of six high grade Angus steers for a period of 90
days in compering cotton seed with cotton-seed meal for
fattening steers. They received 16 pounds of Kafir chops
and 12.8 pounds of cotton-seed hulls per head daily with
the allowance of cotton-seed meal and seed or meal as shown

in the following table.

Cotton Seed vs. Cotton-seed Meal for

FPattening Steers.

Feed for 100# gain

" Ave.
Average ration daily Concen- Hulls
gain trates
Lot I. 1bs. 1bs. 1bs.
Cotton seed 4.0 1lbs. 2.0 1,026 626
" " meal 1.0 "
Lot II.

Cotton-seed meal 2.9 lbs. - 7560 508
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In the above table it will be noted that sub-
stituting 4 pounds of cotton seed for 1.9 pounds of
cotton-seed meal reduced the gains 0.5 pound per day.

In a later trisl with steers fed sorghum and cow-
pea silsge Burns found (Tex. Bull. 1569) that when the
allowance of cotton seed was increased to 8 pounds per
head daily the animals scoured badly. On substituting
cotton-seed meal for the cotton seed they recovered and
made much larger gains.

Mershall and Burns of the Texas Station (Bull. 77)
divided 100 three-year old grade Shorthorn steers of
good quality and averaging 1,115 pounds into two lots of
50 each, &nd fed them for 84 days on the rations shown in
the following table to compare cotton seed and cotton-seed

meal when fed with Kafir stover.

Cotton Seed vs. Cottdh-seed Mesl

when Fed with Kafir Stover.

Av. Gain Concentrates
Average ration daily per for 100 1lbs.
gain head gain
Lot I. le. len leQ
Cotton seed 6.2 1lbs. 3.1 262 8569
Ground Kafir 21.6 "
Kafir stover (no limit)
Lot II.
Cotton-seed meal 33 1lbs.
Ground Kafir 22.7 " 2.4 203 1,074

Kafir stover (no limit)
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It is seen that the steers receiving cotton seed
made the very large gain of 3.1 pounds each daily or
0.7 pound more than those receiving cotton-seed meal.

The shrinkage of Lot I on shipping was 9.2 lbs. and of
Lot II 7.5 lbs. per hundred weight.

At the same Station (Bull. 110) Burns compared
cotton seed and cotton-seed meal in a 90-day trisl with
two lots each of six high grade Aberdeen Angus steers
averaging 963 pounda.v Each lot was fed 16 pounds of
Kafir chopes and 12.8 pounds of cotton-seed hulls per head
daily in addition to cotton seed or cotton-seed meal with
the fOIIOWing results:

Cotton Seed vs. Cotton-seed Meal for

Fattening Steers.

Av. Feed per 100f gain
Average ration daily Kafir C.S .C.S. C.S.
geains chops meal hulls
Lot I. lbs. lbs. 1lbs. 1lbs. lbs.
Cotton seed 4 lbs.
" " meal i1 = 2.0 782 196 48 626
Kafir chops l6 "

Cotton-seed hulls 12.8"
Lot II.
Cotton-seed mesal 2.9 1lbs.

Kafir chops l6.0 " 2.6 634 -- 116 508
Cotton-seed hulls 12.8 "
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The results of this trial show thet when 4 pounds
of cotton seed was substituted for 1.9 pounds of cotton-
seed meal smaller geains were produced.

Skinner and Cochel of the Indiesna Station (Bull.1l29)
fed two lots each of ten two-year old steers, averaging
1010 pounds, on corn, clover hay and corn silage for 180
days. The steers in one lot (No. 2) received in addition

& daily allowance of three pounds of cotton-seed meal as

shown in the table?

Effect of Adding Cotton-seed Meal
to & Ration of Shelled Corn, Clover

Hay and Corn Silage.

v. Feed for 100# gain

Average ration deily Corn C.5.11.0397" géé'
gain hay
Lot I. 1lbs. 1lbs. lbs. 1lbs. 1lbs.
lbs.
Shelled corn 16.7 1.9 902 --- 215 808
Clover hay 4.0
Corn silage 156.0
Lot II.
lbs.
Shelled corn 16.7
83232;‘3;:; meel 2.0 2.6 647 116 152 582
Corn silage ‘ 15.0
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The addition of cotton-seed meal to an already
excellent ration so stimulated the appetites of the
steers that they ate more corn and, as a result, gained
0.7 pound more daily than the lot receiving no cotton-
seed meal. It is shown that the feeding of 116 pounds
of cotton-seed meal affected a saving of 225 pounds of
corn, 63 pounds of clover hay and 226 pounds of corn sil-
age in making 100 pounds of gain. Because of their better
finish, the steers getting cotton-seed meal sold for 30
cents per 100 pounds more than those getting no cotton-
seed meal. .

At the seme Station (Bull. 130) two lots df each
of ten two-year o0ld steers, averaging 966 pounds, were fed
180 days to determine the value of cotton-seed meal as a
supplement when fed with shelled corn and clover hay. |
The steers receiving gsotton-seed meal geined 0.4 pound
more per day and required 120 pounds less concentrate and
110 pounds less clover hay for 100 pounds gain than those
receiving no supplement.

Craig and Marshall of the Texas Station (Bull. 76)
fed two lots of 19 yearling steers, each for 146 days,on
rasture to test the value of a limited allowance of cotton-
seed meal as a partial substitute for corn. The results

of the work are shown in the following table:
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Cotton-seed Meal as a Supplement to

Corn for Steers on Pasture.

Average ration Av. Gain Concentrates
daily per for 100 1bs.
gain head. gain.
lbs. 1bs. lbs.
Lot I. S
Cormn 3.7 lbs. 0.9 171 428
Pasture
Lot II.
Corn 2.8 lbs.
Cottonseed meal 0.9 " l.1 214 337
Pasture

This shows that the substitution of 0.9 pound of
cotton-seed meal for an equal weight of corn increased
the daily gain by 0.2 pound and effected & saving of
21 per cent in the concentrates required for 100 pounds
of gain.

MoLean of the Mississippi Station (Bull. 36) fed
twenty 1000 pound, ppor quality grade steers, cotton-
seed meal mixed with an equal weight of cotton-seed hulls
for 97 days in summer, while grazing on mixed pasture.

The steers made an average daily gein of 1.3 pounds,re=-

quiring 326 poundes of cotton-seed meal and 328 pounds
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of hulls per 100 pounds gain. '

At the Texas Station (Bull. 27) it was found that
roasted cotton seed does not have the laxative effect
on steers that raw cotton seed does and is more palat-
able, giving better gains. The same was true for boiled
seed.

At the Arkansas Station (Bull. 52) tests were made
with three lots of five steers each comparing cotton seed
and cotton seed producte. Lot I received cotton-seed meal
and hulls in the proportion found in the seed. Lot II
received whole seed and,Loé III received ground seed. The
test lasted 90 days and the steers were fed cowpea hay in
addition to the above products. All were fed ad libitum.

The results are shown in the following table:






116

Feed consumed

Ration In't. Av. c.s.M. C.S.H. C.S. Cow-
wt. dajly ﬁea
gain ay
Tot I. 1bs. 1bs., 41bs. 1lbs. 1bs. 1bs.
Meal end hulls 3,800 2.0 2,189 2,900 ---- 6,252
in proportion
found in seed,
plus cowpea hay.
Lot II.
(whole)
Whole seed, 3,806 1.9 -——- -——- 4,609 6,591
plus cowpes hay.
Lot III.
(ground)

Ground seed,
plus cowpea
hay.

3,826 1.9 -—-

4,630 6,535

These results favor the meal and hulls.

4

claimed that an excess of 0il in Lots I and II decreased

the appetites of the steers.
Station (Bull. 10).

It was

The same was true at Texss

Cotton-seed Hulls.

For many years the standard retion for fattening

cattle in the South was cotton-seed mesl and cotton-seed

hulls,

of cotton-seed meal and corn silage

This combination has been compared with a ration

in eight trials,
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averaging 110 days, at four different experiment stations,

with the results summarized in the following table:

Cotton-seed Hulls vs. Corn Silage

for Fattening Steers.

Feed for 100#

gain
Average ration In't. Ay.
g wt. deily C.S.1. C.S.H

gain. oggg§1-
1bs. 1bs. 1bs. 1bs.
L o t

ot I.(Totel 121 ste%ﬁgl
Cottonseed hulls, 25.2 924 1.5 466 1,690

" " meal 6.9

Lot II.(Total 111 steers)
Corn silage, 42,0 927 1.7 439 2,574

Cottonseed mesl 6.9

These are averages of four trials by Curtis (N.C.
Bulls. 197, 218, and 222),one by Lloyd (Miss. Sta., in-
formation to suthors), one by Smith (S.C. Bull. 169) end
two by Willson (Tenn. Bull. 104).

In these trials the steers fed silage usually made
slightly larger geins and almost uniformily showed better
finish and better handling quality than those fed hulls.
It seemed that the longer the feeding period the greater
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the superiority of silage over hulls.

Willson of the Tennessee Station (Bull. 104) re-
ports that when six pounds of hulls were given per hesad
daily, with corn silage, to steers fed cotton-seed meal,
slightly larger geins were produced than with corn sil-
age as the sole roughage. On the other hand, in three
triels at the North Carolina Station (Bull. 222), Curtis
found that on the average steers fed corn silage as the
sole roughage with 7.5 pounds of cotton-seed meal per
head daily made slightly larger gains than others fed
corn stover in addition to corn silage and the same allow-
ance of cotton-seed meal.

‘Compared with other dry roughages cotton-seed hulls
are exceedingly well suited to feed with cotton-seed mesl.
Gray and Ward found in an Alabams trial (U. S. Dept. Agri.
B. A. I. Bull. 169) with 865-pound steers that, when fed
with cotton-seed meal,cotton-seed hulls produced better
gains than a combination of Johnson grass hay and cotton-
seed hulls.

Dugger and Ward of the Alabame Station (Bull. 103)
report that two-year-old steers fed cotton-seed meal and
hulls mede larger gains than others fed cotton-seed meal
with either shredded corn stover or cut sorghum hay.

Craig of the Texas Station (Bull. 76) found that
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yearling steers fed cotton-seed meal and hulls mede

nearly as large gains as those fed corn-snd-cob meal
and alfalfea hay.

Good of the Kentucky Station (Information to
authors) found in a 119-day trisl with 1,230-pound steers
that slightly larger gains were produced on a ration of
21.3 pounds broken ear corn, 3.5 pounds cotton-seed meal,
4.7 pounds cotton-seed hulls end 4.3 pounds clover hay than
when fed the same feeds and all the corn silage they would
consume.

Conner of the South Carolina Station (Bull. 66) found
that cotton-seed hulls have & little over one-half the feed-
ing value of corn stover.

Lloyd of the Mississippi Station (Rept. 1905) found
that one pound of hulls was equal to 1.6 pounds of corn sil-
age in steer feeding.

Craig and Marshall of the Texas Station (Bull. 76)
showed cotton-seed hulls superior to sorghum or cowpea hay
with steers getting cotton-seed meal for concentrates.

With corn or other concentrates rich in carbohydrates instead
of with cotton-seed meal their value would have been lower.

Lloyd of the Mississippi Station (Bull. 167) compared
corn silage with cotton-seed hulls for fattening cattle.
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He used 24 head of native Mississippi steers ranging
in age from four to five years. The 24 steers were
divided into four lots of six steers each and fed for .
142 days on the following rations. Lote I and II were
fed cotton-seed meal, Johnson grase hay and corn sil-
age. Lot I was confined under shelter and Lot II had
access to paddock. Lots.III and IV received cotton-
seed meal, Johnson grass hay and cotton-seed hulls.
Lot III was confined under shelter and Lot IV had access
to paddock. All of the lots were fed twice a day and
had free acdess to water at all times.

In Lot I the daily gain per steer was 0.77 pound
and in Lot III it was 1.13 pounds. In Lot II the daily
gain was l.1 pound and Lot IV it was 1.38 pounds.

These results indicate that the cotton-seed hulls
gave better results than the corn silage. It is glso in-
dicated that having access to a paddock caused an increase
in the daily gains.

 Burns and Metcalfe of the Texas Station (Bull. 153)
conducted an experiment to test the relative value of
cotton-seed meal and silage, and cotton-seed meal and
cotton-seed hulls for fattening cattle.

The cattle used in the experiment were 40 head of
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range bred three- and four-year-0ld grade Shorthorn

end Hereford steers all of which were dehorned. Their

average weight when the experiment began was 904 pounds.
The feeds used, mainly cotton-seed meal, cotton-

seed hulls, silage and hay, were of average quality.

The silage consisted of about 75 per cent milo maize,

15 per cent Indian corn and 10 per cent sorghum. The

hay was composed of sorghum and Johnson grass about half

and half.

The steers were divided into two lots. Lot I con=-
taining 15 head and Lot II 25 head. Only 15 head were
used in Lot I for the reason that this number was con-
sidered sufficient to eliminate any differences in in-
dividuality and because it was not desirable to purchase
any more cotton-seed hulls than was necessary to conduct
the experiment properly.

The two lots were fed as follows: Lot I cotton-
seed meal and cotton-seed hulls; Lot II cotton-seed meal,
silage and, during & part of the experiment, sorghum and
Johnson grass hay. The experiment covered 119 days and

the final results were as follows:
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Cotton-seed lMeal and Hulls vs. Cotton-

seed Megl, Silage and Hay.

Ave. Feed for
Average ration deily 100 1bs.
gain gain.
1bs. 1bs.
Lot I.
Cotton-seed meal 6.0 1lbs. 1.98 301.9 meal
L " hulls 28.0 " 1,405.4 hulls
Lot II.
Cottoneseed meal 6.0 1lbs. 295.9 meal
Silage 47.5 " 2.03 2,339.0 silage
Hay 2.33 " 115.0 hay

This shows the results to be siightly in favor of
the cotton-seed meal, silage and hay ration. Since the
meal was the same in each case the difference in favor
of Lot II must be due to thé silage and small amount of
hay.

In 1912-13 another experiment was conducted at the
same Station (Bull. 159) to compare silage with cotton-~
seed hulls. The test ran for 139 days and the results
indicate that the ration of meal and silage is con-
8iderably supetrior to the others from practically every
standpoint. There appears to be quite an advantage in

& ration of meal hulls and silage over one of straight
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meal and hulls. The financial results would, of course,
be modified in accordance with the price of hulls and
silage. One ton of hulls proved to be equal to one and
a half tons of silage in feeding value.

Cotton-seed hulls and sorghum hay were compared -
at the Texas Stetion (Bull. 169) for fattening cattle.
There were two iots,each containing 16 head of two-year
olds, and the experiment lasted 139 days.

In the lot where cotton-seed hulls were fed the
daily gein was 2.95 pounds and where sorghum hay was used
the daily gain was 3.1 pounds. It took a little less feed
to make 100 pounds gain where the sorghum hay was fed. The
difference in gain must be attributed to the slight super-
iority of sorghum hay over cotton-seed hulls, 100 pounds of
hay being equivelent to approximately 105 pounds of hulls.
The price of the feeds will determine which is the more
profitable.

At the North Carolina Station (Bull. Vol. 35 No. 8)
it was found that cattle fed cotton-seed meal and corn sil-
age made only slightly larger gains than those fed cotton-
seed meal and cotton-seed hulls.

It required 1,352.2 pounds of cotton-seed hulls in

conjunction with 468 pounds of cotton-seed meal to make
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100 pounds of gain, while it took 2,611.4 pounds of
corn silaege in conjunction with 468 pounds of cotton-
Beed meal to make 100 pounds gain. This shows that it
takes on the average about two pounds of corn silaée to
replace one pound of cotton-seed hulls under these con-
ditions.

At the North Carolina Station (Bull. 109) it was
suggested that fo: slow fattening of cattle feed 7 pounds
of cotton-seed hulls to 1 pound of meal snd for quick
fattening feed 1.5 pounds of hulls to 1 pound of meal.

At the same Station (Bull. 8l) steers were fed
hulls, ad libitum, 156 to 20 pounds and meal 3 to 5§ pounds
per day for 84 days. During this time the steers made an
average gain of 148 pounds. As & result of this feeding
the digestion of the animals was impaired. It was sug-
gested that cotton-seed meal ahd hulls be fed in the pro-
portion of 1 to 4.

 Dugger and Ward of the Alabama Station (Bull. 103)
during each of three years fed four lots of grade two-
year old steers for 84 days on the rations given in the
table below for the purpose of compering roughages fed
with cotton-seed meal. The results of the work are shown

in the following table:
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Comparison of Roughages Fed with

Cotton-seed Meal.

Feed for 100# gain.

Average ration ’ daéX& Concen- Rough-
gain trates age
1bs. lbs. lbs.

Lot I.
Cottonseed meal 6.6 1lbs. 1.6 366 1,347

" " hulls 19.5 "

Lot II.
Cottonseed meal 6.5 1lbs. 1.2 578 1,847
Shredded corn 17.4 "

Lot III.
Cottonseed meal 5.5 lbs. 1.4 423 1,195
Cut sorghum hay 12.2 "

Lot IV.

Cottonseed mesal 4,3 lbs.
Corn-and-cob meal 2.2 " 1.7 396 1,191
Cottonseed hulls 19.4 "

The table shows that the steers fed cotton-seed hulls
for roughage made larger gains than those fed either shredd-
ed corn or cut sorghum hay. When corn-and-cob meal was sub=-
stituted for one-third of the cotton-seed meal with steers
fed cotton-seed hulls for roughage about the same results

were secured as with cotton-seed meal alone.
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Craig and Marshall of the Texas Station (Bull.
76) fed two lots of five yearling steers each Y XELigWg
é{{éﬂ BE1gwt 14 £4¥1d for 100 days to compare a ration
of cotton-seed meal and cotton-seed hulls with one com-
posed of alfalfe hay and corn-and-cob meal obtaining

the results shown below:

Cotton-seed Meal and Hulls vs. Corn-

and-cob Meal and Alfalfa Hay.

Av. Gein Feed for 100# gein

Average ration daily per Concen- Rough-
gein head trates age
[ ] b L] L ] [ ]
Lot I. 1lbs 1lbs 1lbs 1lbs
lbs.
Cotton-seed meal 5.7 2.2 221 2569 1,013
» " hulls 22.4
Lot II.
Corn-and-cob meal 1l1.1 2.5 253 440 669
Alfelfa hay 4 16.9

Both lots made excellent geins, the alfalfa fed steers
averaging 0.3 pound more per head daily than those fed cotton-
seed meal and cotton-seed hulls. With both rations the amount
of concentrates for 100 pounds gein was surprisingly small.

The light weight cotton-seed hulls, furnishing mostly carbo-

hydrates, admirably supplemented the heavy nitrogenous cotton-
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seed meal. In the other ration the alfalfa hay furnish-
ed the nitrogenous matter. These rations ought to be

regarded as being good whenever they can be used.

Cotton-seed Meal.

Cotton-seed mesal is the basis of the fattening of
beef cattle in the South and is widely used in the north-
ern states as a supplement to rations deficient in protein.
Trials at the Indiana Station, which are reviewed later,
show thet 2.5 pounds of cotton-seed meal per head daily
per 1000 pounds live weight is sufficient to balance a
retion of shelled corn, corn silage and oat straw or clover
hay.

In the South owing to the cheapness of cotton-seed meal,
it is commonly fed as the sole concentrate. Since the meal
is a heavy, highly nitrogenous feed, and is poisonous to
fattening cattle when fed in excess, the determination of
the allowance to be fed for the best results is of great
importance.

At the Mississippi Station (Bull. 121) experiments
were carried out with cotton-seed meal to determine its
feeding value and the amount most desirable for daily
ration for beef cattle.

"Two-year old steers were started on 3 pounds of
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meal and 23 pounds of hulls each per day. The meal was
increased gradually so that in two weeks time they were
eating & pounds of meal per day and in five weeks time
they were eating 6 pounds each per day:. At this time
they were eating 28% pounds of hulls per day which was
the meximum amount of hulls eaten.

"They were kept on this amount of meal for two
weeks then gradually increasing amounts were fed until
in a short time they were eating 7 pounds of meal per
day.

"No evil effects were found because of such feed-
ing ih the lot. One steer, the biggest and heartiest
eater in the lot, went blind in one eye but at no time
was his appetite affected.™ The average daily gain for
this lot was 2.06 pounds.

In another lot fed 100 days, 26 head of yearlings
were started on 2.31 pounds of meal and 15.38 pounds of
hulls per day. The meal was increased so that in eleven
days from the beginmning they were eating 3.85 pounds of
meal and 18.46 pounds of hulls per head per day;at which
rate they were increased to 5.6 pounds of meal and 20.8
pounds of hulls per head per day.

In this lot during the last few days deleterious

influences begaen to show themselves as a result of such
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feeding. One heifer lost 20 pounds in the last month.
She was most markedly effected. She staggered about
when driven and was dull and heavy about the eyes. Two
others were also effected but not so markedly. The meal
and hulls were claimed to be of excellent quality.

The conclusions drawn from this work were that
"Cotton-seed meal when fed to two-year-olds gives ex-
cellent daily gains. Yearlings will not finish into mer-
ket condition in 100-day periods on cotton-seed meal and
hulls. A full rstion for two-yeer olds as indicated by
this experiment should not exceed 7.5 pounds per head per
day and probably not more than 7 pounds. One-year old
stock cannot economically consume 6 pounds per head per
day of meal."

During each of three years Wilson fed two-year-old
steers averaging 944 pounds in weight for 90-dsy periods
at the Tennessee Station (Bull. 104) on cornrsilage and
different amounts of cotton-seed meal, as is shown in the
foregoing table. The steers fed low cotton-seed meal
allowances received three pounds of meal for the first
30 days, four pounds for the second 30 days and five pounds
for the last 30 days. Those on medium allowances received

four or five pounds for the first month, five or six for

the second month and six or seven for the third month, while
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those on the heavy retion received seven, eight, and
nine pounds respectively for the three months of the
feeding trial.

The results of the trisl are shown in the follow-

ing table:
Low, Medium and Heavy Allowances
of Cotton-seed Meal.
Feed for 100# gain
i Dail
ATSTEES Falion gaig leal Silsage
lbs. 1bs. 1bs.

Low allowance (32 steers)

Cottonseed mesl 4 1lbs. 1l.62 263 3,542

Corn silage b "
Medium allowance (24 steers)

Cottonseed meal 6 1lbs. 1.70 336 3,124

Corn silage bg "
Heavy allowance (20 steers)

Cottonseed meal 8 lbs. 1l.66 491 3,622

Corn silege 69 "

In no case did the heavy allowance of cotton-seed
meal produce larger geins than the medium allowance. On
the average medium allowance made slightly larger geins

than the low allowance. Willson concludes that the use
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of as much as seven to nine pounds of cotton-seed meal
per head daily is uneconomical except for short feeding
periods of only 30 to 50 deys duration.

At the Alesbama Station (Bull. 128) a number of
different rations containing cotton-seed meal and cotton
gseed were compared in feeding and grazing trials with
20 young grade steers of beef types. The feeding periods
lasted 84 days in addition to the preliminary feeding and

the comparison and results were as follows:

A Comparison of Cotton-seed leal

and Cotton Seed Rations.

Av. Feed for 100# gain

Average ration dgé%g Grain Roughage
Tbs. 1bs. 1bs.
Lot I.
Cotton-seed meal 2/3 A
Corn chop 1/3 2.23 482 656
Sorghum hay
Lot II.
Cotton seed 3/4
Corn ehop 1/4 1.93 541 686
Sorghum hay 1/2
Peavine hay 1/2
Lot III.
Cotton seed 3/4
Corn chop 1/4 1.19 812 1,109
Sorghum hay
Lot IV.
Cotton seed 3/4
Corn chop 1/4 0.98 941 1,023

Shredded corn stover
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The cotton-seed meal ration offered the largest
per cent of dressed meat.

With the exception of an occasional case of scour-
ing the health of the steers was good throughout the ex-
periment. About 7 pounds of raw cotton seed was fed in the
deily ration with no ill effects.

In fettening mature cattle on pasture at the same
Station (Bull. 151) the following rations were used giv-

ing the results as shown in the table.
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Fattening Cattle on Pasture.
(winter ration)

Total gain Feed per day
Average ration or loss in addition
per steer to range.
'1907-08 (112 days) 1bs. Tbs.
Lot I.
Range alone —_—97  mcecaa-
Lot II.
Range, plus & ration of — 6 Cottonseed

cottonseed meal and hulls
Lot III.
Range, plus & ration of
reavine hay
1908-09 (154 days)
Lot I.
Range alone
Lot II.

Range, plus 4 ration of
cottonseed meal and hulls

Lot III.

Range, plus 4 ration of
cotton-seed

Lot IV.

Range, plus 4 ration of
cheap hay

—106

— 40

meal 2.3b
Hulls 8.5

Peavine
hay 8.5
Cottonseed
mesl 2.41
Hulls 8.71
Cotton
seed 4,71

Cheap hay 11.8
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The steers which were used in the above winter

work were redivided into lots and continued into the

summer feeding work.

The summer rations and results were as follows:

Summer Rations for Beef Cattle.

— N

Av. Feed daily per steer
Average ration deily in addition to range
gain
(1907-08) 1bs. lbs.
Lot A.
Pasture alone 1.5 = cemmeeeeo
Lot B.
Pasture, plus cotton- Cottonseed
seed cake 2.32 cake 3.71
Lot C.
Pasture, plue caddo cake 1.84 Caddo cake 3.31
Lot D.
Pasture, plus cottonseed
cake l.62 Cottonseed
cake 2.76
(1908-09)
Lot A.
Pasture alone l.74 2 cecceceea
Lot B.
Pasture, plus cottonseed Cottonseed
cake 1.88 cake 3.40
Lot E.
Pasture, plus cottonseed 2.06 Cottonseed 4.49
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In shipping, the steers which were given some
feed in addition to pasture suffered less loss in live
weight than did those which had nothing but pasture.

In both years, steers fed cotton seed products
dressed out several per cent better than those getting
nothing but grass. The tables show the gain to be better
where the cotton seed products were used. |

May of the Kentucky Station (Bull. 108) fed eight
lots of four steers each trying to determine the relative
value of & number of concentrated feeds largely used by
Kentucky feeders. Grade Shorthorns and Angus were used.
All were allowed the run of a closely cropped blue gress
pasture and et all times had access to good clover haye.

Lot I received ear corn, Lots II and VIII corn-
and-cob meal end cotton-seed meel 3:1, Lot IV corn-and-
cob meal, cotton-seed meal and bran 2:1:1, Lot V corn-
and-cob meal snd gluten meal 3:1, Lots VI and VII corn-
&nd-cob meal and distillers' grains 2:1 for Lot VI end
1:1 for Lot VII.

At the beginning of the tirel 16 to 18 pounds of
grain were fed per head per day, but as the test pro-
gressed the amount was increased somewhat. The geins

ranged from 1l.66 pounds per head deily in Lot I getting
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ear corn and Lot VIII getting corn-and-cob meal to
2.23 pounds in Lot VII getting corn-and-cob meal and
distillers' grain. The cotton-seed meal lot ranged be-
tween the two extremes.

At the Oklahoma Station (Bull. 47) five lots of
five steers each were fed to study the methods of feed-
ing cotton seed mixtures and the length of time they
should be fed. The lots were all fed in yards with sheds
open to the south and the test lasted 105 days in the |
winter.

Lot I received cotton seed and cotton-seed meal
4:1 with wheat straw and prairie hay and gained on an
average l.77 pounde per head daily. Lot II received wheat
meal and cotton-seed meal 3:1 with the same coarse fodders
as above and gained 2.68 pounds per day. Lot III received
cotton seed and cotton-seed meal 2:1 with the same coarse
fodder and gained 2.07 pounds per head per day. Lot IV
received cotton-seed meal and wheat straw 1:2 (straw was
outiand mixed with the meal) and gained 1.76 pounds per
day. Lot V was fed cotton seéd with practicelly an equal
amount of coarse fodder and gained l1l.25 pounds daily.

- The grain consumed per pound gain ranged from 5.76

pounds in Lot II getting wheat meal and cotton-seed meal
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3:1 to 7.32 pounds in Lot I getting cotton seed and_'
cotton-seed meal 4:1. The amount of cosrse fodder eat-
en per pound gain ranged from 3.82 pounds in L;t ITI to
10.67 pounds in Lot V. No ill effects were noticed in
any of these trials.

On the basis of these tests it was suggested that
where cotton seed is to be used in a ration for cattle
not more than 8 pounds of it be fed per day as & maximum
amount and generally 4 to 6 pounds will prove more satis-
factory.

Cotton seed and cotfon-seed meal were regular con-
stituents of the ration of the Station herd at the time
of these trials, T™e rations were so planned that a mature
cow would receive not over 2 or 3 pounds of cotton-seed
meal or 3 or 4 pounds of cotton seed per day, corn or
kafir corn being always mixed with these feeds.

At the Mennessee Station (Bull. Vo. XV. No. 3) three
tests were made with steers to compare dry and succulent
retions. Cowpea hay,d(d cotton-seed meal and cotton-seed
bran were the feeds used.

| The results obteined with silage, cotton-seed meal
and corn meal, according to the authors, show that this

ration was the most satisfactory as regards palatability
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and gaeins made. The tests indicate that cowpea hay can
easily be substituted for cotton-seed meal, 6 to 10

pounds of cowpea hay teking the place of three to five
pounds of cotton-seed meal. Pee hay cannot be so0 success-
fully substituted for cotton-seed meal where a succulent
ration is fed as when a dry ration is fed.

According to the authors cotton-seed fran did not
prove satisfactory when fed alone as a coarse fodder or
when substituted for 48 per cent of the cotton-seed mesl
in the ration.

In a London Report (Agr. Ed. and Research 1901-02,
pp. 61-2) an account is given of a comparison of cotton-
seed meal and decorticated cotton-seed ceke as a part of
a ration that was tested at the University College of
North Wales. Two lots of three Welsh steers each were
used. The basal ration consisted of 4 pounds of maize
meal, 70 pounds pulped swedes, 10 pounds hay and straw
chaff and 5 pounds long hay per head daily. In addition
the steers in Lot I were given 4 pounds of cotton-seed
meal and those in Lot II an eqgual amount of decorticated
cotton-seed cake, the amounts being after a time incresas-
ed to 10 pounds. The average weight at the beginning was
1120 pounds, end during 77 daeys of the test the average

daily gain in the two lots was l.62 and 2.24 pounds re-
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spectively.

The conclusions drawn were that "Although there
is not much difference between the market prices of
these two feeding stuffs, the feeding value of decorti-
cafed cotton-seed cake is altogether higheﬁ?gﬁat,of
cotton-seed meal."™

The results of two experiments at the Nebraska
Station (Bull. 100) with steers indicate that linseed
meal is a little more valuable than cotton-seed meal and
more valuabie than wheat bran for supplementing corn when
fed with prairie hay.

Waters of the Missouri Station (Bull. 35) compared
cotton-seed meal with legume hay such as clover and cow-
rea for beef production. His conclusion was that when
cotton-seed meal waé fed aefa part of the ration the gain
was less than when clover or cowpea hay was used.

Marshall and Burns of the Texas Station (Bull. 97)
fed two lots of 50 steers each for a period of 84 days
in comparing whole cotton seed anﬁ cotton-seed meal as
supplements to ground Kafir corn. The average daily gain
for those on whole cotton seed was 3.1 pounds and for those
on cotton-seed meal 2.4 pounds.

Skinner and Cochel of the Indiesna Station (Bulls. 129

and 167) ran two tests to determine the value of cotton-seed
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meal as & supplement in fattening two-year old steers.
The first test lasted 180 days with basal ration of
shelled corn, clofer hay and corn silage, with cotton-
seed mesl as a supplement. Ten steers were used and
the average daily gain where cotton-seed meal was used
was 2.69 pounds and without the meal 1.85 pound. The
addition of cotton-seed meecl did not decrease the total
emount of other feeds consumed but seemed to stimulate
the appetites of the steers to such an extent as to in-
crease the daily feed 3 pounds ver head.

In the second test of 150 days with cotton-seed
meal as s supplement the average daily gain was 2.7 pounds
and without cotton-seed meal 1.8 pound.
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