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I»Tr«)i:UCTIO»

inie uae ootton-seed uad ootton~a«ea produota aa a

fe«d for lire Btook sometlnft bout th« oloaa of tha

War batvaan tha atatea. The acercity of feed in tha South

at this tlaa aiaftf^ it neoaaaary that o ttle end ho§:a^ba given
what held heretofore been oonaiderad e 'orthleaa by-produot,

and had bean dunpad into tha atreeia nearest tha gin honaot

Tha hog, sore than Bay other animal is responsible for

finding out that ootton-aaed produota could be used aa a

feed and that theaa produota contained certain toxio prln-

oiplea. There are instanoes in hioh injurious effects

hare followed the use of ootton-seed seal v?ith other olasaea

of anlmala and for the past forty yeara thia subjeot hat

damandad a great deal of attention froa tha Kxperlaent

Stations throughout the unitod States. The loaaea rhioh

hare followed ootton-seed seal feeding, eapeoially with

awins' end young ealrea hare detraoted greatly froa the

use which oowldr-4M^ made of thia exceptionally rich
A

ial and hare aCSn a better imderstanding of its physio-
/{

logloal effects a matter of great laporttuttoe, especially

to the southern farmer. During the p>»t trenty-fire yeara

a great deal of^^^estigat 1 been done by tha ^
Xxperlaent stations with a riew determining if possible

tha oharaoter of this toxic body, rhis work has been taken

up froa the standpoint of the ohemlst, the raterlnHrian, and



t]i« animal liuBbandi^w* fhe ohamioal investigationa hare "been
made witli a riew ̂  determining the eharaoter of the toxio /
principle and the rarious extracts hare heen examined as to

their composition and toxioity. The symptoms of sick animals

and the post-mortem examinations of those that hare died from

ootton-secd meal poisoning hare been extensively obserred,

and a large number of feeding tests have been made with

different mixtures and under different methods of feeding in

an <*^ort to get a olue^ to the nature of the poison and
to l^evise some practical way of preventing it. The difficulty
has been ascribed to the oils, the lint, to a toxalbianin or

A
toxicallcaloid, to ohlorin and betain, to the hi^ protein

content of cotton-seed meal, to decomposition products^ to

resin present in the meal, to a compound of phosphoric acid

and to fungous diseases of cotton. Though the work on this

subject has been very extensive, the cause and nature of the ?*;

toxicity was not discovered until recently. Such things as

individuality of. experimental animals and the variation in 'I

A,the toxicity of different lots of meal have served to make

the problem more difficult. For some time it has been agreed

that by certain methods of treatment, such as fermenting the

cotton-seed meal before feeding and by heating to a high

temperature, the toxicity could be decreased, but no one was

ever able to give a satisfactory remedy for the trouble until

recently.

J
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SaamMy of Tests with Cottoa-Seed Heal

at Other Sjcperiment Stations.

The first experimental T/ork to determine the feeding

yalne and the effect of feeding cotton-seed meal was done at

the Kentucky Experiment Station in 1889. The results showed

that cotton-seed meal was unprofitahle and unsatisfactory.

In 1892, G.W. Curtis of the Texas Experiment Station

conducted some experiments to determine the effect of cotton

seed meal and soaked, boiled and roasted cotton-seed meal on

pigs and to compare the above named feeds with com as a pork

producing feed. The results show that seventeen out of the

thirty-five pigs died within ten weeks after feeding was be

gun with cotton-seed meal and cotton-seed. In every case the

corn alone proved a cheaper feed than either the cotton-seed

/H.meal or the cotton-seed, net consi^Uving deaths due to the y ̂

cot ton-seed meal.

The next report ocnes from the Borth Carolina Station

'with the result that two ninety pound pigs were fed the same

ration, except^ the one received corn meal and the other an
K

equal amomt of cotton-seed meal and wheat bran. One-fourth

pound per day was fed for the first twenty days, then one

and one-fourth pound per day for the next twenty days and

all was consumed, but when the cotton-seed meal was increased

to two pounds per day the animal refused to eat and became

eich but recovered on a corn ration. When the pigs were



•lauglhtered the com fed pig weighed twenty-fire poimds more

than the ootton-eeed meal fed pig and dreased out tv70 per cent

more.

In 1895, the Kansas Station fed four pigs a ration of

flTe-slxths corn meal and one-sixth ootton-seed meal end all

died within six weelcs after the "beginning of the experiment.

The experiment was continued with two sows getting a ration

of three -fourths corn meal and one-foxufth ootton-seed meal.

After forty-fire days feeding the experiment was discontinued,

with "both sows in good condition and showing no symptoms of

disease. The oonolusions were that cotton-seed meal is

poisonous if fed for any leggth of time "but can "be used to

advantage for short periods when feeding hogs for market.

In 1901, F.C. Burton of the Oklahoma Station in two

trials found that good results could be obtained by feeding

pigs ootton-seed meal for short periods, separated by periods

in which none was fe^. The experiment was carried on for
sixty-seven days, during forty-seven of whloli the pigs were

fed ootton-seed meal and for twenty-seven oonseoutlve days

vjith no loss. Four of the pigs were continued on the ootton-

seed meal forty-seven days longer and one was lost. In a

second test sixteen were fed without any loss. He concluded

that the death rate was so small that the gain from feeding

ootton-seed meal greatly over-balaaoed It.

In another repott the Oklahoma Station fed sixteen

plge for one hundred and twenty-seven days, foxir got ootton-

seed meal and corn meal, one-fourth, three-fourths. Four got
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the same ration with an alternate ration of corn meal, four

got corn meal and four corn meal and wheat bran* Three cotton

seed meal pigs died shortly after the first month, but the

others finished very satisfactorily. The pigs getting cotton

seed meal made better gains per pound of feed, hence, cheaper

gains than the com meal lot, or com meal and wheat middling

lot. Biirtls reconaaended feeding cotton-seed meal with an

alternate ration and adTised the use of forage crops along

with this.
J. F. Duggar of the Alabama Station reported in

190S four tests in which cotton-seed meal was fed to pigs*

First, when twenty to twenty-fire per cent of the ration

was cotton-seed meal the pigs ate Yery little and made poor

gains* In two other experiments in which the same ration

was giren only 3.64 pounds and 4.68 pounds respectively

were required to mahe one pound of gain. Daily doses of

one-fourth to one-half pound of cotton-seed meal per hundred

pounds of live weight caused sickness or death in thirty-

four to thirty-eight days, while in a test conducted another

year, three-fourths of a pound of cotton-seed meal daily per

hundred pounds live weight of pig fed for thirty-one days to

one hundred and forty-three pound hogs gave no bad results*

"Evidently the younger the pigs the more susceptible they

are to cotton-seed meal ppisoning".

H. R. Dinwiddie of the Arkansas Station reported in

190S-4, an experiment with twelve pigs weighing from thirty

to fifty pounds« line of the animals died in thirty-four
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to sixty-four dsgrs when giren a daily allowanoe of six to

eight-tenthjof a pound of cotton-seed meal. In a later test ^
fourteen pigs wore given a ration of cotton-seed neal, wheat

hran, wheat chops and out oowpea hay for a period of six

months without any harmful effoots. The quantity of ootton-

seed meal averaged from eight-tenths to one and four-tenths

per cent of the body weic^t» or from four-tenths to seven-

tenths pounds. However, this ration was badly balanced and

wasteful. In one test cotton-seed meal was fed to a sow

dhring the last eighty days of the period of pregnancy

without any harm to either mother or progeny.

In 1905, the Texas Station reports a test of "The

Allison Method" of feeding cotton-seed meal, that is,

thoroly souring the meal before feeding. Forty hogs were

divided into four lots of ten each and fed as follows;

Lot I, corn chops, Lot II, corn chops fermented, Lot III,

one-third cotton-seed meal and two-thirds corn chops fer

mented and Lot IF, one-half com chops and one-half cotton

seed meal fermented. The results indicate that cotton-aeed

meal may be used in larger quantities and for longer periods

of time when fermented than whan fed without being fermented.
^ /Sreen f^ In connection with ootton-seed meal lessens the ^

danger from poisoning. The hogs receiving a part of their

ration cotton-seed meal showed less fat and more lean meat

than the corn fed hogs.

J.O. Puller of the Wisconsin Station reports the re

sult of feeding ten pigs (in 1905) in two lots of five eaohi



ration of «<iuaX parta corn meal and ootton*8ef>d aoal

»ade into a slop and .the other the saae aixture soalced in
A

wotsr forty-si^t hours before feeding so that it would b«

tberoog^lily soured* For the first ten weeks the gains were

8Sti8faotory« bat during the last four weeks they loet in

weii^t end two of eaoh lot died* In a sinilar experiaent

the pigs gained well for six weeks* At that time one died

end the others were in euoh a oondltlon that the experiment

was discontinued* From the experiment Fuller oonoluded that

there is no enoouragenent for the farmer to feed cotton-seed

meal to swine*

!Don f. aray* Alabama Station, 1908-9, reports that

when oom was fed alone to hogs it was unprofitable in every

oass, but when cotton-seed meal was added to the ration the

dally gains end the flnanolal outcome were satisfaotory*

Four deaths ooourred as a result of ths use of ootton-seed

meal, but these did not ooour while the animals ware eating

the meal* All of the deaths ooourred soon after the animals

were taken off the ootton-seed meal ration and put on ratlmio

oontaining no ootton-seed steal* He says^this suggests the
idea that ootton-seed meal asy be stimulating in its effeot

—Similar to ths notion of oertain drugo and when It is

suddenly rmowed frrni the animal death may ooour through

depression. In 1911, Gray reports that ootton-seed meal

and tankage are about equal in feeding value as supple

ments to oorn in dry lots.
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i . L. Xaaaehe attriVates. the poisoning -pweerttire ̂ loh

Itnre been obserTed^ficflm ootton-seed neal'to be due to oare
^ fT^ It
Xesmesa on the part of the feeder, Ignoranoe In the use of

ootton-aeed aeal, or lack of oleanllness.

R, S. Curtis of the Forth Carolina Station, 1909,

reports an experiment oonduoted to determine the amount of

fermented oottonsseed meal that can be fed safely to hogs.

The oonolusions were that famers could feed fermented oot-

ton-seed meal to seTenty-fiVe to ninety pound pigs (one-
A /V.

fifth to one-eighth ration) with very gratifying results

for a limited period of w°° serenty-
Av

fire to ninety days. The beat method of feeding would be

to gire this ootton-aeed meal alone with grazing crops.

In the susner of 1893, Fietze inTostigated several

eases in which the death of calves nine to twelve months

old was attributable to the use of ootton-aeed meal. These

oalvee reoeiving three heaping liters (more than quarts)

of ootton-aeed meal daily, in addition to skim^milk, hay

and linseed cake.

Prom a review of these experiments you will observe

that the reports from the different Stations from time to

time show quite different results, some even oontrddiotory.

One Station reports that the greater proportion of the

ration, that is cotton-seed meal, the quicker the hogs

will die, but Curtis of the Forth Carolina Station says

that in every ease but one the pigs getting the smaller



ration of ootton-Boed moal died in a Shorter pfrlod of time.

The Ohlahooa Station reported that the older the hogs the

nore auaoeptihle to poisoning» while the Alahana Station

finds the reyerse. Such problems as these, along with

aany others, hare added ooaplexlty to the investigations

from time to tine and it is no wonder that we have been so

long in determining the poisonous factor in ootton-seed meal.
Until about four years ago preetioally all of the

work that had been done with cotton-seed meal had been carried

Sn fromT^^tsndpoint of the animal feeder. At this time, how- j
/

ever , the nature of the experimental work change^ somewhat and f
the ohomists at the various Stations and in the Department of

Agriculture undertook some work with a view to determining

the otvuse of the toxio principle of ootton-seed meal and the

reasons for variations nl|iSih07m under different oonditions.

Dr. A.O. Crawford working in the Bureau of Animal Industry,

reported in 1910 that the cause of cotton-seed meal poison

ing had been found to be a salt of pyrophosphorio acid. He

also stated that see-Island cotton-seed contained ver- little

of the poisonous principle and was praotioally harmless but^^

on heating the poisonous principle is developed. He con

cluded from this that heating ootton-seed cake in the process

of manufacture increases the p.oisonous principle of ootton-

seed meal. This statement la not upheld by any other work,

but on the contrary experiments at other Stations have shown
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that heating ootton-seed neal deoreased the toxlo prlnoiple.

Soon after Dr. Crawford's theory ecne ont the North

Carolina and Louisiana Stations undertook soae experinents

with a Tiew ̂ b^oonfirming or dlsproring Crawford's work* At -6r-~
both Stations it was found that cotton-seed neal with the

phosphoric acid extracted was poisonous, 'sdiile when more

than the ustxal aaount of pyro-phosphorio aoid in cotton

seed meal was fed death did not always result. IThe conclus

ions from both Stations are that pyro-phosphorio aoid is

not the cause of the toxic principle in cotton-sepd meal.

The Louisiana Station also did s(mie work to determine whether

Or not the fungous diseases of cotton caused poisoning. It

was found that meal made from cotton affected with anthrao-

nose, cotton wilt and black root was no store toxic than meal

froB the seed of undiseased cotton plants. This Station

found that heating reduced the toxioity and that fermenting

did more than any other treatment to reduoe the poison but

this simply lengthened the period required to kill the ani

mal.
for an explanation of the oause and method of pre-

renting the pobionous effect we are indebted to Dr. w.A.

Withers and J.S, Brewster, chemists of the North Carolina

Station. The first work done by these men was to disprore

Dr. Crawford's pyro-phosphorio aoid theory, then the search

for some other plausible explanation was begun. It was
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noted that the sjmptoms of animals dying fron octtoa-seed

seal poisoBlag was similar to those of an animal dying from

sulphide poisoning. They ascribe the toxic principle of

cotton-seed meal to a constituent group of the protein

molecule containing loosely bound sulphur, and the toxic

effect of meal to the action of this group upon the iron

of the blood.

For his test Dr. Withers selected rabbits for the

reason that rabbits are easy to handle under laboratory

conditions« ̂ hey die quicker than hogs from poisoning,
and are cheaper.* In all cotton-seed meal was fed to twenty-

two rabbits ayeraging in weight a little more than 1.5

kilograms. As a rule the rabbits ate well for the first

three days and made gains in weight but soon began to re

fuse part of all the feed and died thereafter in a few days.

All lost in weight and all died in an ayerage of thirteen

days after the experiment was Begsn. The ayerage amount of

cotton-seed meal consumed by each rabbit was about 15 grams

daily. In conneotion with this test they were feeding smae

rabbits on the residue left after feeding ootton-seed meal

in the oold with an aqueous solution of sodium carbonates.

Each rabbit was reoelying the equivalent of 15 grams of

meal daily. On the fourteenth day two of the rabbits were

dead, one was siok, end all had lost in weight. They then

began to supply in addition to the feed a solution of citrate

of iron and ammonia. The siok rabbit recovered at onoe and

9
(
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after the first day all of the rabbits conaiMed all of the

Bssl glTen them and gained in weii^t for the next fourteen

days, at which time the experiment was completed. This ex
periment indicates that iron would overcome the toxic effects

of cotton-seed meal where they have already appeared. To con

tinue the worh six rabbits were given a ration of whole cot

ton-seed meal (15 grams daily) with 3 grams of citrate of

iron and ammonia added, Froni the beginning each of the

rabbits consumed all the feed allowed them and all gained in

weight as long as the meal was fed. All ware alive and

normal on the fifty-eighth day of feeding. This was more

than twice as long as the heartiest rabbit lived when get

ting meal without Iron and more than four times as long as

the average number of days that the twenty-two rabbits lived

that did not get iron. This indioates that iron is very

efficient as an antidote for cotton-seed meal poisoning.

To test the efficiency of iron as an antidote for ^

ootton-seed meal poisoning with swine Dr. withers tooh

twelve pigs weighing on an average fifty pounds each and

placed ̂ n two separate lots, each in a pen to himself. A
daily ration of one-half pound cotton-seed meal end one and

one-half pounds corn meal was given each animal and in addit

ion one-half of the animals received a solution of iron sul- ^

phate or eopperas. Thirteen weeks after the beginning of

the experiment four of the six pigs not receiving iron were

dead and the other two had made en average gf in of only

v;
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thirty-fiv® pounds, while on the other hand the six piSB
reoeiTing iron had nade an arerage gain of fifty-two pounds,
(nearly twioe as ouch as the two not reoeiring iron) and all
wsr® in th® hest of condition. Twenty-two weeks after the

beginning of the experiment fire of the six pigs not getting
Iron were dead but the six receiving iron were still doing

well and in good condition. Ihis experiment indicates that

iron is very efficient as a preventative of cotton-seed meal
poisoning of hogs.

*Reprint from Journal of Biological Chemistry, Vol.

XV., Bo. 1, July 1913.
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Plea of Experiment«

!rhl8 experiment was undertaken at the invitation of

Dr. ffithero to all of the Experiment Stations to Join him

In testing and oonfirralng the value of Iron as an antedote

for cotton-seed meal poisoning, heoause of the eoonSmlo value

that would he derived from suoh knovfledge by the farmers

throughout the South.

Ten of the pigs of this experiment were purchased

from a nearby fawser. These pigs were cross-bred Berk

shire and Ohestsr Elites, averaging In weight about sixty

ptunds. All were exceptionally vigorous and hearty. The
other five shoats were selected from a lot In the Station

herd. Three were pure-bred Duroo Jerseys and two pure

bred Berkshlres. These shoate were also very vigorous and

hearty. In order that each pig might be started on the
experiment In as near the same condition as possible, all

were turned together, and fed a preliminary ration of com

and barley for ten days. Then individual weights were taken

for three consecutive days and the pigs divided into five

groups of three each, all groups weighing as nearly the same

as wo could get them/ The following were the group weights

at the beginning of the test:

Group I. BIO lbs. Group II. 194 lbs

" III. 194 " " IV. 202 "

Group V. BIB lbs.

Bacdi group was placed in a pen, ei^t by ten, with
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oonorete floor and trough and each had the run of a dry lot

ten "by forty. Cindera were kept In the dry lot at all times,

and a o<anfortable bed was made in the pens of either straw or

sawdust. These beds were renewed erery day or two.

Deeoriptlon of Kaoh Group.

Group 1, was composed of one pure-bred Berkshire,

Pig Ho. 1, weifjhing aerenty-nine pounds and two oross-

breds, Berkshire and Chester r/hites, one blaok and white

Pig Bo. 2, the other white. Pig Ho. 3, weighing reapect-

irely sixty-one and seventy pounds.

2L- SmrTji.1 ""■ "
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Pig. 1, Showing Pigs in Group Ho. 1 at Beginning of Test
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Group IX., wa» ooopOBod of two pure-bred Duroo-Jersey

pigs, weighing slxty-oae and eerenty-two pounds, end one

cross-bred Berkshire Ohester '«hlte, welghjjfing slxtjione pounds. ^
The latter pig was number four in the experiment and was white.

mr

-----

£
r •

^ '

Fig. 2, shoring pigs in Group II at the beginning of the test.

Group III. was composed of on© pure-bred Berkshire, Pig

lo. 9, weighing eighty-fire pounds and two oross-bred Berkshire

Che3t||5| ̂ ite pigs weighing fifty-four and flft^'-ftrs poitnds.

Beth Sf tlHk latter were white.
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Fig. 3, showing pigs in Group Fo. Ill, nt the heginnine; of test,

dfoup lY, was oomposed of three crose-hred

Chester T^hita plg^ weighing seTenty-three,

three pounds respectively. The latter two wete whitb and the

other wae hlaok.

■w £--r
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Fig. 4, shoeing pigs in Group Ko. lY. at the "beginning of the test.

Group Y, was composed of one pure-bred Duroo-Jersej'- shoat,

pig Bo. 4, weighing eighty-eight pounds and two croas-bred

Berkshire Cheater \?hito pigs, ̂ ?7elghlng sixty-two pounds each. One

of the cross-bred pigs was white, pig Bo. IB, and the other black,

pig Bo. 13.

,tv. 
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Fig, 5, sho;^lng pigs In Group V, at the Tjeglnning of the teat.

. In planning this experiment It wee thought "beet to test

two of the cheaper forme of iron ,ena^ Iron chloride and iron^^^^ . •
sulphate were Releoted. Al&u. tvfO proportions of cotton-seed meal

K
ware fed; ration number one, consisting of four parts corn meal

to one part cotton-seed meal, which we think is about the pro*

portion thkt^ this feed stwiau be -fe j j^&t 1 on number two, con
sisting of two parts com meal to one part cotton-eeed meal. Thil^
ration contained an excess of cotton-seed meal but was fed In-

tentionally with a view ^^making the ration more deadly and
haska^ the test of the iron more severe. The following is an

outline of the ration:



 

 

 

20

Lot 90

Outline of rations.

Bation.

1 pt. ootton-aeed meal
4 " corn meal

Ho. of head

3

X pt. cotton-seed meal
4 " com meal

iron chloride

9

1 pt. ootton-aeed meal
4 " oorn meal

iron sulphate or copperas

3

1 pt. cotton-seed meal
2 " corn meal

1 pt. cotton-seed meal
2 " com meal

iron chloride

Method of Feeding.

Groups X, II and III, reoeiyed a ration of four parts com

meal and one part ootton-aeed meal during the entire experiment.

In addition to this Group II was given iron chloride at the rate

of one pound to each fifty pounds of cotton-seed meal fed.

Group III reoeiyed iron sulphate or copneras at tho same rate as

ahoye. Group I was the check group, no iron. To make the

test more severe, grou|>8 III s^d Iv were fed a ration of two
parts oorn meal to one part cotton-seed meal. Group IV was the

check lot in which no iron was fed, while Group V reoeiyed Iron
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ohlorldoi at the rate of one potmf to fifty pounds of ootton-seed

meal. For the first four weeks the iron salf was weighed dally

and mixed with feed enough for one day*s ration, biit after the

loss of one pig In eaoh of the Iron groups ( v^hlch re coxild not

explain at that time) the method was oh^mged at the suggestion

of ilr. W, H. Uaolntire, Associate Chemist of the Station. The

Iron salts were dlssolred In rater at the rate of one pound to

fifty gallons of ^ater and one gallon of this water was used for

eaoh pound of ootton-seed meal in the ration.

During the entire experiment It was the policy of the

writer to gl^ eaoh group all of the feed that was cleaned up

readilyj jma dally ratior! being Increased or decreased as the ^
appetites demanded. All groixps were otartol on the same amount

of feed, seven pounds, as a dally ration and ohangos made when

necessary. The feed was given In the form of a thin slop twice

dally, about 6s30 on the morning and i;30 In the afternoon. Bo

other feed was given at any time during the eaqjerlment. The amount

fed each day was regulated according to the anpetite, the..aim be-
yf\

ing to keep each group on a full feed. j

Method of Keeping Records.

Kaoh group was weighed for three coneeoutlve days at the

beginning of the experiment and the average of these weights was

taken as the initial weight of the group. Individual weights

were also kept. On Saturday of each week Individual and group
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weights ware nado and recorded in a boolc which was

kept only for information regarding the experiment. A feed

sheet for keeping account of the feed given each lot was

tacked up in the feed room and at the end of each period

was replaced by a new sheet in order that a copy of the old

sheet mig^t be made for a permanent record. LoOse leaves

were kept to note any changes from time to time, end these

sheets were filled with other records of the experiment.

Post-mortem examinations were made of each pig that died

and a oomplete record of the same kept on file, notes were

made on the symptoms eis shown by the sick hogs from time to

time, and those also were filed. At the close of one hundred

days a three daj^o weight was made of all the pigs and they

wore then tamed over to the Station. The experiment was oon-

tlmied, however, thirty-three daye longer under the same

system as had been carried out during the previous one hundred

days.

The data obtained during this time Vi^^lso included in dhJL^—
this thesis. At the close of the experiment the shoats in lots

one and four were turned together and started on a ration of

cotton-seed meal with double the amount of iron that had been

used with lots two, throe and five. This was done with a view

to determining if iron will restore a sick hog to normal con- ^

dition. The results of thie will be added in a postscript.

Hogs niunber five, eight, fourteen and fifteen were sold to the

butcher for eight dollars and seventy-five cents (ii^8.75) per
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hundrad-walght. Hogs ntnabera six and nine have been retained

for breeding sow^as they were very eoo^ individuals and pure
bred aniraale.

During the fourth week of the experiment it was

noticed that the feces in all lota were herd and we thought

it advisable to give a laxative in the feed. On the recommend

ation of the Animal Husbandman it was decided to five a mixture

of equal parts salt and glaubers salt as we did not think

there was anything In this mixture that would affect the ^

experiment. Unfortunately, however, da^o an error on the
part of the feeder, the salt was given in the feed instead of

being put in a small box in the pen and too much of this

mixture was given. In the morning of Decomber S5rd, plg

nu mber seven in group three died. Pig number 13 in Group

V, died the afternoon of the same day and pig nimber 4 in

Group II died two days later, Decanber E5th. Pig number 15

In Group V was very sick and when all hope of recovery was

last his tail was cut off to get eone bloot for the purpose of

▼accinatlng some other pigs to teat for hog cholera. After
this treatment the sick pig recovered and et th' close was

one of the best porkers in the experiment. It was estimated

that about onsr fifth of a pound of common salt and an equal

amount of glaubers salt was given per pig five oonseoutive
times. This amount, upon invastigation * proved to be
* Kellner*8 Feeding Farm Animals. Page £37.
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al>out ten tinea aa mueh salt aa required "by the piga. Bo
k

pigs were lost in the groups not getting iron, but this is

probably due to the fact that these groups did not eat

their food as well as the other groups on aooount of ^
appetite, hence did not get as much of the salt mirture, ,

All the piga that died at this time showed about the same

symptoms and post-mortem lesions. All had convulsions end

two died a few hours after taJc^^siok. The third died
within two days. The convxilsions with this latter one

seemed hardly ea severe aa with the others. ?lg number

15 that recovered showed the same s^unptoms aa those that

died. The post-mortem showed slightly inflamed stomach,

inflamed intestines, congested Itmgs and bladder and con

gested brain in those examined. Bo symptoms of cotton

seed meal poifloning were shown in any of the oases. The

Chemist aiiggeated that death was poscibly due to the method

of giving the iron and the change already mentioned was made.

On January the 19th four other pigs, two Berkehires

and two Duroo-Jerseys, averaging about sixty pounds in

weight, were started on a ration of com meal taid cotton

seed meal, with iron, as given under the new method. This

was done to test whether or not the sal^ mixtures, the method
of giving the iron, or the cotton-seed meal v7aa responsible

for thf^ deaths ^ust dencribcd. About the seme amount of the

salt mixture was given aa in the first experiment end at

exactly the same time in the experiment. The mixture was first
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giron to two of tho pigs, l)ut neither wob loot, probably
because they did not eat very much of the ration. Then the
other tv;o were given the mixture, beginning on February

gSrd, Six days later one of the plgB was found dead after
•sting a hearty meal. This one showed the same post-mortem
as others that died as a result of eating the salt mixture.

From the resxxlts of this teat we feel certain that

the salt mixture was responsible for the deaths of those
animals getting iron. First, beoause the symptoms and
post-mortem lesions oi the pig that died in this ohaok group
were similar to those shown by the pigs that died in -j^roppB

II, III and Y. Seoond, the pigs that were not taken sick at
this time contimied to eat the same rations as they had been
given before and did well throughout the ontire experiment.
Third, about the same length of time waa necessary for doath
to take place.

The other three pigs in the check lot were oontinxiod

on the cotton-seed meal ration until the obose of the experiment
and all were in good condition at the close and all had m.de
good gains. Feeders should be oareful not to force hogs to
eat too much selt, as it is a dangerous practice.

Tables i. E, S, 4 and 5, give complete records of oaoh
lot by weeks.
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Table 2.

Showing Weekly Aoooante of '.^eights anfl (^alna in

Date i'ig Pig
1 2

Pig
3

Total Arg
Wt. Uain vt.

Uain of Avg Daily 
(Jain Lot from (rain of lot

liov 24 From Kov 24

l07 23 61 61 72 194 — 65
29 64 67 76 2o7 1.' 69 4 13 1.66

Deo 6 69 72 83 224 17 75 6 30 2.15
13 71 79 84 234 10 78 3 40 1.90

20 71 76 95 242 8 81 3 48 1.71
27 dead 82 100 182 111 91 5.5 59 1.40

tisn 3 92 102 194 12 97 6.0 71 1.46

10 97 111 208 14 104 7.0 85 1.54
17 104 118 222 14 •111 7.00 99 1.58
24 114 122 236 14 118 7.0 113 1.64
31 119 126 245 9 123 4.5 122 1.60

Fab 7 125 130 255 10 138 5.0 132 1.58
14 125 140 265 10 133 5.0 142 1.58
21 140 145 285 20 143 10.0 162 1.68
27 150 148 298 13 149 6.5 1.75 1.68

Mar 7 160 154 314 16 157 8.0 191 1.72
14 165 175 340 26 170 13.0 }317 1.84
21 175 176 351 11 176 5.5 228 1.84
28 177 191 368 17 184 8.5 84 o 1.86

Apr 4 187 2o6 393 25 192 12.5 270 1.96

'.yi

Pounds of oro\ip II w"''-

Arg. Peily Peed Consumed Total

Gain of ^ig C.M. 0•S • iron

From l07 24

.62 28.00 7.00 .14 35.00

.72 39 . 20 9.80 .19 49.00

.63 44.80 11.20 .22 56.00

.57 44.80 11.20 .22 56.00

.70 40.60 10.15 .22 50.75

.73 39.60 9.95 .20 49.75

.77 44.00 11.00 .22 55.00

.79 51.60 12.90 .26 64.50

.82 48.40 12.10 .24 60.50

.80 47.50 11.90 .24 59.50

.79 44.00 11.00 .22 55.00

.79 50.80 12.70 .26 63.50

.84 53.20 13.30 .27 66.50

.84 50. 12.50 .25 62.50

.86 50.00 12.50 .25 62.50

.92 56.00 14.00 .28 70.00

.92 56.80 14.20 .28 71.00

.93 58,80 14.70 .29 73.50

.98 64.00 16.00 .32 00.00
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T&ble 3 Pounds of Group III

Showing Weekly Accounts in eight and Gains in

Date Pig
1

r?07

Deo

Peh

Mar

Apr

'is
2

Pig
3

Total Arg. Gain of
V?t. Gain Wt. Gain hot from

Bov 24

23 55 64 85 194 65.0

29 60 55 88 203 9 68.0

6 62 60 96 1-28 15 73.0

13 70 62 105 237 19 79.0

20 72 66 107 245 8 82.0

27 68 117 185 12 92.5

3 78 127 205 20 102.5
10 84 136 220 15 110.0
17 90 140 230 10 115.0

24 97 148 245 15 122,5
31 101 154 255 10 127.5
7 106 151 267 12 133.5
14 109 166 275 8 137.5
21 115 170 285 10 142,5
28 120 176 296 11 1^8.0

7 141 190 331 35 165.5
14 155 196 648 17 174.0

21 150 217 367 19 183.5

28 155 227 382 15 191.0

4 165 231 396 14 198.0

3
8
6 • 33
2.66
6.00

10.00
7.50
B.OO
7.50
5.00
6.00
4.00
7.50
5.50

17.50
8.50
9.50
7.50
7.00

9
24
43
51
63
83
98
loB
123
133
145
153
163
174
209
226
245
260
274

Arg Df^ily
(i. in of lot
From 24

Avg,. Daily-
Gain of "ig

rom Hov 24

1.28
1.71
1.05
1.82
1.31
1.57
1.65
1.62
1.68
1.66
1.66
1.61
1.60
1.60
1.83
1.87
1.91
1.93
1.94

C,M.
Feed Consumed Total

C.S.M. Iron

.43 2.8.00 7.00 .14 35

.57 39.20 9,80 .19 49

.68 44.80 11.20 .22 56

.61 44.60 11.20 .22 56

.655 36.80 .18 46

.785 39.20 9.80 .19 49

.825 44.00 11.00 . 22 55

.810 50.80 12.70 .25 63.5

840 47.60 11.90 .24 59.5
1830 44.80 11.20 .22 56

.830 41.60 10.40 .21 52

.805 40.40 10.10 .20 50.5

.800 52.40 10.60 .21 63

.800 44.80 11.20 .22 56

.915 51.60 12.90 .26 64.5

.933 49.60 12.40 .25 62

955 56.00 14.00 .28 70
l965 58.00 14,50 .29 ^7'2.50
.970 60.60 15.20 .30 76.00

■V V
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TsTale 4,

Shoving vJeetely Aooounto of Wotghta and Gains in Pounds of Group IT

Date

Dec

Jan

Feh

Mar

Apr

Pig Pig Pig Total Avg Gai& .Tg. Daily Avg, Bailj^ Feed Consumed Total

1 2 3 Gain ifi t m Gain of lotf5ain of Lot Gcs-ln of pig C. M. C.'j.xt. Xr on
from From Sov 24 From No7 24
flov 24

ns 73 66 63 202 -k- 67

29 77 68 67 212 lo 71 3 10 ^1.47 .49 23.34 11,66 55,00

6 84 71 70 226 13 75 4 23 1.64 .55 30.00 15.00 45,00

13 86 77 72 236 10 78 3 33 1.57 .52 25.00 12.50 37.5

20 87 79 76 244 9 81 3 42 1.50 .50 23,67 11.83 35.5

27 89 81 83 263 9 84 3 51 1.46 ,49 • 25.50 12.75 38.26

3 86 89 87 262 9 87 3 60 1.43 .48 31.00 12.50 46.50

10 94 93 94 281 19 94
/•

o 79 1.61 .54 34.00 17.00 61.00

17 96 10.2 98 296 16 99 5 94 1.68 .56 37,33 18.G6 66.00

24 97 103 dead 200 2 100 1 96 .97 .49 22,33 11.17 33.00

31 dead 107 107 4 107 4 100 .59 .59 17.00 3.50 25.50

7 112 112 5 112 5 105 .69 .59 12.. 33 6.17 18.50

14 107 107 5 107 5 100 .49 .49 9.00 4.60 13,50

21 112 112 5 113 5 105 .51 .51 12.67 5 . 33 19.00

28 115 115 3 115 3 108 .50 .50 9.34 4.66 14.00

7 118 118 3 118 3 111 .49 .49 1.2.00 6.00 18.00

14 132
•• 132 14 132 14 125 .59 .59 17,34 6 .66 26,00

21 137 13? 5 137 5 130 . 59 .59 15.67 7.83 23.50

28 145 145 8 145 8 138 ,63 ,63 18.67 9.33 28.00

4 136 136 -9 136 9 129 .62 ,52 13.33 6.66 20.00
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Tabl9 5,

Showing Wecfely .^ooounto of /eightB nnd OainH in Pounde of Sroup Y

u

ilfj;

Date Pie ^ie Plff Total Ave. Gfdn of A7S. Daily 7eccl Confyined Total
X 2 3 v;t. Gain \vt. Gain Lot fron Ave* 3aily Sain of ?ig C. M. C.3.M. Iron

V

!-oy 24 Gain of
From Dov

lotPron ::of 24
24

Ii07 ?.5 62 88 62 212 71 mmmmrnm «w •• «•.»««

29 66 89 67 222 10 74 3 10 1.43 .44 23.34 11.66 .233 .35.00
Deo 6 65 99 76 240 18 80 6 28 2.00 .56 3; .6 7 16.23 .326 49.00

15 80 102 70 252 12 04 /. 40 1.90 .63 37.34 18.66 .373 56.00
20 84 108 75 267 15 89 5 66 1.96 .65 57.34 ie.66 .373 56.00
27 de» d 114 71 185 2 93 5 57 1.08 .64 21.00 12.00 . 240 36.00

Jan 5 126 90 216 M' 108 15.5 88 1.58 .79 27.73 1.3.92 .270 41.75
10 156 95 231 15 116 7.5 103 1.66 .83 45.00 23.00 .460 69,00
17 148 107 255 24 128 12.0 127 1.80 44.67 22.3.3 .446 67.00
24 154 111 256 10 133 5.0 137 1,98 :9<? 40.00 20.00 .400 60.00
71 157 120 277 12 139 6.0 149 1.82 .91 43.34 21.66 .433 65.00

Feh 7 160 150 290 13 145 6.50 162 1.74 .91 36.67 IB. 33 .366 55.00
14 162 155 297 7 149 5.5 169 1.82 .87 10.67 20.33 .406 61.00
21 175 142 315 18 158 9.0 187 1.88 .91 45.67 22.83 .556 68.50
28 1 r*

XC ti* 162 335 20 173 10.0 207 1.98 .94 .51,34 25.66 .513 77.00
Uiiy 7 201 156 357 22 179 6.0 229 2.06 .99 55.54 £7.66 . 553 83.00

14 211 169 380 23 190 11.6 252 2,02 1.03 .66.00 28.00 .560 84.00
21 225 175 400 20 200 10.0 262 2.18 1.01 56.(00 28 . 00 .560 84.00
28 238 187 425 25 213 12.6 297 8.10 1.09 56.00 28.00 . 560 84.00

Apr 4 236 192 428 3 214 1.5 300^ V 1. 0*3 .66.00 28 .00 .560 64.00
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The following table gives the average gain per pig for
the entire feeding period of one hundred j nd thirty-three days,
the amount of cotton-seed meal consumed, the emoiuit of iron
salt consiuned and notes on the general ocnditlon of the pigs
at the close of the test.

Table Ho. 6,

Showing Comparison of Toxicity of Cotton-seod Meal.

.^t. Begin Wt. Snd Avg. Cain
in lbs. in IbB. in lbs.

Avg. Amt. C.3.1S.
Consumed in lbs.

hot 1
Ho. 1 79

2 61
3 70

Total 210

98
86

190
374 54.66 50

Lot 11
4 61
5 61
6 72

Total 194

187
206
393 130.00 107.5

lot 111
7 55
8 54
9 85

Total 194

165
231
396 128.50 102.5

Lot 17

It
12

Total 202

136

136 65.33 112.52

Lot V
13 62
14
15 62

Total 212

236
192
428

139,00 189.6

•V '

with and V.ithout Iron

Avg. Amt Iron
Consumed in lbs.

Condition of Animal at close
of the experinent.

Hone

1. Very unthrifty and weak, shows
plainly symptoms of poisoning

2. SfaiG an 1, though hardly aa had
3. Hormal as far as oan be told.

;4.56

4. Dead
5. >'Jxoellent condition.
6. Fixcellent condition

4,36

7, Dead
8, ^.xoellent condition
9, Excellent condition

in one

10. Dead
111 Alive but not thrifty
12. Dead

8,1

13, Dead
14, Excellent condition except lane

leg caused by external injury
15, Excellent condition

„ ,'V
: ■ • -W , V

:a

'

■ ?
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It 18 interesting to note that the pigs getting Iron

in the gronpB that received a ration of one part ootton-aeed

meal to four parts corn meal ate prsotloally twice as much

cotton-seed meal as those not getting iron, yet not one

showed any signs of sickness or poisoning that recelred

iron, while of the three not getting iron, two were sick

more than one-half of the feeding period. In the lots

receiving the ration of two parts com meal to one part

cotton-Bced meal, the iron fed group sons'jBed nearly twice

as much ootton-Beed meal, none were sick and all made an

average daily gain of a little more than one pound through

out the entire test» However, in the non-iron group, two pigs

were lost from cotton-seed meal poisoning end the other made

a poor average gain.
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Fig. 6, Shovdng Group I at Gloae of Kxpfirin«nt.
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Pig. 7, Showing Group II at Cloae of 3xperiment.
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Diaqusoion of the Work.

Pigures 1, 2, 3, 4 and 6, pages 15, 16, 17, 18, 19:

show grotip pictures of each of the groups at the heginning

of the experiment. These were taken in the afternoon of

the day.the pigs were put on ootton-aeed meal rations.

During the first week of the teat all lots consum

ed practically the same emount of feodybut after this time

the iron grOT:^ always ate more and were always more eagij^^" >
J ' ^

to get their feed-. The daily ration was gradually iaigreiui-!' ; '

ed as the pigs would take the increase and the pigs In th^

iron groups never failed to clean up readily their daily

feed until ths gftond day the salt mixture was given* They
- >r

did not eat Tety^well for two or three days Just at this time
•r

but as soon as this disturbance was over, all were very

heejfty and gradually took an inoreaae in ration until the

close of the experiment. On account of the weather oohdlt-

ions the ration would be inoreased for two or three days
\

while it was very oold then decreased when warmer weather set

e giin. The pigs in the groups not getting iron were very ir

regular in their eating. They would olean iip all given then

for a while at times would not take one-half of th<

usual ration. Pig Ko. 3, the large white pig shown Jll Ptj
, A -

6, though in the group not getting iron was always vejfy \ \
. -J' i >

hearty and Bade good gains throughout the entire experiment.

Pig Ho. 2, in Group 1, refused to eat on January 16th>, and fron

that time on until the close of the experiment ate very little

I
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eaa Made practically no gala. This pig would eat toat very

well for a week, sad «ade some gain, Tt>ut would refuse to
fC. 0eat very muoh the next weejt and would lose in weight. Pig 5o. y

1 in Group Z refused to eat two weeks after Pig Ho. S, £aid

from that time until the close of the experiment passed

through, about the same as has been said of Pig Ho. 8* Pig

lo. 1 was a litter mate to Pig Ho. 9 and at the heginning of

this test there was only six pounds difference in their weights.

At the end of the experiment there was one hundred and thirty-

three pounds difference In their weights. Pig Ho. 1, having

'made nineteen pounds gain and Pig Ho. 9 one hundred and

forty-six pounds gain. Figures 6 and 9 Show these two at

the olose of the experiment.

Pig Ho. 10, Group IV, first refused to eat during the

eighth week of feeding end consumed very little feed until

death during the tenth week, v.'hen first taken sick he re

fused to eat at all for three or four days, then seemed to

get better and began to eat, but soon beoame very sick and

died within three days. Pig Ho. 12 died very suddenly

during the ninth week. This pig had shown no signs of being

sick and ate heartily in the morning of the day it died.

Posb-mortem showed cotton-seed meal poisoning. Pig Ho. 11,

Group IV, did not ti^ki^^eriously slok during the test but
was very Irregular about eating. Towards the close of the

test this pig began to eat heartily, but the last week of

the test showed the result of this eating. He lost very
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materially in -.vei^it and showed signs of ootton-seed meal

poisoning.

Pig Ho. 15, Group V, was yery sick frtaa the effect

of the salt mixture but recovered end was one of the heart

iest pigs in the entire experimental group and made excell

ent gains throughout the test exolualve of the week sick.

Figures, 7, 10 and II, pages 33 and 35, show Groups

II, I? and V reapeotively at the close of the experiment.

It will he noted from the weekly weights that Pig

I©, 15, Group V, did not gain vprjf much during the last

'^week of the experiment, Shis was due to the fact that she was

orlppled. Pig Ho. 8, Group III, lost in reight during the

seventeenth week, Ttn^^to external injury about ears nnd
nsok. The dlaonsaion of deaths In the iron group and the

oauaes of death have already been taken up.

From the results of this tost it is evident that iron

la a most efficient antidote for ootton-seed meal poisoning.

ft/'.!
"-S - . ^ .

v.

.^1
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Syraptomii Of Poisoning.
v.*

Th9 pigs In Qroupa 1 &nd IV that heoaae siok,

(with the exception of Pig Ho. 12, .vhioh died suddenly)

first refused to eat and would lie on helly and hreath

short and rapidly. Signs of blindness mva obov?Ji^also

a aatoriai weakening of the muscles of the legs aad si *

rough coat of hair^ anemio condition tfhich
shows in the paleness of the skin of the mouth, fhe

post-mortem examinations are included in the appendix,

under the heading "Hotr.s kept on this experiment".

Curves Showing Gain and Peed Consumed.

The curves shown in the following plates show

the relative gains made and feed consiw/iod by individual pigs

and by groups for each week of the experiment. Plates X, XI,

III, Xv and V represent the weekly gaiiua made by the pigs in

Groups 1, 2, 3, 4 and 5 respectively. Plate numbe^.VI shows

in the curves the averag-e gain for each group by weeks and

Plate VII shov/s the average amount of feed consumed by groups | ,

for eacjh week, 

Sxplanation of Liethod of Plotting Curves. j -
Beginning at the lower left hand corner and numbering i

along the lower border from one to seventy, each of the half

inch sciuares mfrd«--l^a^represent one week. Then on numbering
f

up from 0 to 300, each of the smallest squares are made to [
represent two pounds. Then the curves are started with the

original weight of the pigs and go up or down as the animals

r
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^OT lose in weight. The method for Plate 711 is somewhat

different to the other six. The large siuares aye- made to»

represent week gains and each of the one-fourth inch squares

arer mti'lB'Ja* represontjfour pounds of feed .

a
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Discussion of Curves*

It will be noted that the solid curved line on Plate

I, makes a continual upward movement* This I'epresents the gain

mad© by pig 5o. 3, which gained steadily throughout the testsi

even though eating cotton-seed meal without iron* The curves

representing pigs Ho* I and 2, show first a gain, then a loss

in weight and dose with a very aiiall gain for the feeding

period* ^ ^
The curves on Plate II, show a steady gain for tne

pigs in Group II, getting iron chloride.

The curves on plate III, shov/ about the same upward

trend as thoae on Plate IX* These pigs received iron sulphate

and gained steadily*

Plate IV, represents group 4 and the curves show a

soiail gain and two pigs dead after the eighth week* Pig Ho.ll,

the only survivor in this lot lost several pounds during "Che

last week as sho'wn in the curves.

The curve representing pig Ho. 14, on Plate V, shows
•^r

a steady gaih* Until the last week during whioh time tlie pig
was crippled. Pig Ho. 15, was sick during the fourth week,

henoe lost in weight us indicated in the curve.

On Plate VI, it is intoreeting to note that the averse

gain for the ii'on group etoudily increased and ran very close
together Wixile the average gain for the non-iron fed groups was

very little.
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Plate tfo. YII, ohows mora uneven ourves but the

general Idoa-te be obtained is about the same as that in
A-

Plate ilo, VI. The iron fed group couButned more feed and

with a great deal more regularity, 'fhe non-iron fed pigs

would eat for a few days, then TnriJt.^eating for gereral
more. This is elearly brought out in the curres plotted.

. 1.

4.

-Vt

A
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Table Ho. 7

Lot

1
2

3
4

5

1
2

3
4

5

1
2

i

4
5

1
2
3
4

5

1
2

3
4
5

TaLle Showing Gains and feed Eaten in

Periods of Pour Weekip,

. f

First Period of Pour Weeks,

Total Gain
lbs
40
48

51
42

55

47
51
57
52
72

5
43
45
5
42

26

75
73
20

65

Arerage Gain
lbs.
13i
16
17
14
18-1/3

Arerage Amt of Peed,
lbs.
54-1/3
65-1/3
65-1/3
>1.0
65-1/3

Second Period of Pour Weeks
15-2/3 67i
26.5 10.5j
28.5 10.5^
17-1/3 68.9
36 106.9

Third Period of Pour Weeks
1 -1/3
21.5
22.6
4
21

59-1/3
119-t
109.0
84
120-i

Pourth Period of Pour Weeks.
8-2/3 53-1/3
37.5 130-f
36.5 122-1-
20.0 78.0
32.5 156-i

46
53

48

4

48

Pifth Period of Pour Weeks.
15-1/3
26.5
24.0
4

24

52-i
112-J
109-1
7ii
126

<K
I
% K"
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The galna and feed oonsuaed per pig were praotioally

the same for all lots during thf first four weeks, hut dur

ing the second period of four weeks the pigs in the iron

groups oonsuaed more feed and made muoh better gains. 7vith

the beginning of the third four weeks period to the time

we find the non-iron fed pigs losing and the iron fed pigs

still gaining well. The fourth period of four weeks shows

the iron fed pigs to still bettor advantage and the same is

oontinned throughout the last four weeks.

The following table shows the amount of feed consum

ed, the cost per pound gain, and the average daily gain per

pig for the five lots. It is interesting to note the marked

differenoo in the average dtilly gain of the pigs that re

ceived iron and those that did not get iron. The average

gain for the four pigs not getting iron was .44 pounds

per day while the six pigs getting iron made an average

daily gain of .96 pounds per day, two and one-half times

as maoh.

v-y, ,
'

.'I"-. • , •• 1"
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Ta"ble TSq, 8

Table Sbo\vlne Gain Per pig, Cost of Gain, Pound
feed per Pound G;-in, etc.

• r5~Wt al 0?otal Total Totiir'?¥~feed~Avg, Cost Ayg.of Begin Close gain gain feed per # per # daily-
Pigs in lb in Iba in lbs per con gain gain for gain

lot sumed group in lbs
in lb by lot

in lbs

Ml 79 98 19
^ 2 61 86 25 867.75 5.30
3 70 190 120 164

4 61 71 10
6 61 187 126 1140.60 4.22
6 72 206 134 270

7 55 72 17
6 58 165 111 1081.60 3,58
9 85 231 146 274

10 73 97 24
11 66 136 70 584.26 4.53
12 63 98 35 129

13 62 84 22
14 88 236 148 1215.25 4.05
15 62 192 130 300

.14

.19

.90

.95
1.00

1.10

.97

. /

;*■-

%-• '•

feri-ir
1 r.i • ^ •-■ .-A. A . r,-. ■'I .
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Tile average cost per pound gain for the pigs not

getting iron was $ .0737, while the average cost per

pound gain of the iron fed groups was | .0611. The

difference in cost is a little more than one cent per pound

and from a quick glance at the tahle it would seem that this

is very little, but upon a careful study of the tables we

find that the pigs in all groups gained practically the

same amount during the first four or five weeks of the

experimen^and pigs 5o. 2 and 12 in Lot 4, died before
losing any of the gain made during the period already

mentioned. Pigs lo. 1 and 2, did not gain very much after

the flrs't four or five weeks, but at the same time they did

not consume very much feed, hence did not require more

feed t 0 make a pound gain. The large gains made by the

pigs in the iron fed groups, even under favorable condit

ions, makes this part of the experiment profitable finan

cially, but the gains made by the non-iron fed pigs fall

far below the others and we see that it is unprofitable as

well as dangerous to feed cotton-seed meal to swine with

out iron.
It is interesting to note the profit made by

those pigs getting iron salt with the cotton-seed meal

ration. This showed that cotton-seed meal is a very

cheap source of protein for the southern farmer to use

as a supplement to corn for swine. The feeding value
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of Gotton-seed seal is about two-tMrds that of tankage

(and one author has found it equal to tankage in swine

feeding) yet tankage will oost nearly twioe as nuoh as

ootton-seed meal.

Table Ifo. 9

finanoial Statement of Profit or boss

So of First Cost of Total PiBOelpts Profit
Pigs cost feed cost from sales or loss

1 $7,90

2 6.10

3 7.00 $13.02 $34.02 $32.72 -|2.30

*4 6.10

5 6.10

6 7,20 16.13 29.43 34.39 1 4.96

*7 5.50

8 5.40

9 8.50 15.14 29.14 34.65 / 5.14

10 7.30

11 6.60

12 6.30 8.76 28.96 11.90 -17.06

*13 6.20

14 8.80

15 6.20 17.25 32.25 37.45 | 5.20
* Pigs djrlng from other causes than ootton-seed meal

poisoning not considered.
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All of the pigs in the iron fed lota were fed at a

profit, while the piga in the check groups were fed at a

lose and enpecially those of Group IV. In making this

table all of the living piga were figure.1 at 08,75 per

hundred pounds, the price obtained for iron fed hogs; the

corn was charged at 85 cents per bushel and the cotton-seed

at 03O>.OO per ton. As a matter of fact, two of the piga in

Group I were practically worthless and to put their proper

value on them would show this lot more on the minus side.

Cost of Feed with Iron Sulphate.

Iron sulphate can be bought for about ,08 per pound

and forty pounds would be required to feed with one ton of

cotton-seed meal. This would add only eighty cents to the

cost of a ton of meal. The additional cost for the trouble

incurred in feeding would be very small, fwa^with this added
tjie I rint n P cotton-seed meal would still be the cheapest

concentrated feed on the market.

Recommendations for Feeding,

The most practical way of feeding 7>4:ii-h«^to keep a
twenty-five or fifty gallon barrel in the feed house and in

each barrel of ?jater dissolve iron sulphate at the rate of

A

V

z;
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one pound to fifty gallons of water. Then when feeding

make a thin slop, using one gallon of the iron sulphate

solution for eyery pound of ootton-seed meal in the ration.

For yoimg growing pigs a ration of t."0 parts corn meal to

one part ootton-seed meal should be used. J'or fattening

purposes a wider ration could be used.* jtne part cotton- ^
seed meal to four or five parts corn meal. It will be good

practice to hare grazing cipps for the stock to run on while

getting the cotton-seed meal ration.

Information from Sources other than Experiment Stations.

Mrs. A. 0. Corley, now of Knoxville, Tennessee and

recently of Texas, says that she always fed her hogs cotton

seed meal when she lived on a farm in Texas, p'rifiul ring, na

^ -the method brought out the feet that she had fed copreras

water along with the ration. She always gave the copperas

water but she did not know why she did so. She was surprised

to learn that ootton-ss'^d meal would kill swine. Other

farmers she said had been feeding cotton-seed meal as she had.

W. M. Sums of East Chattanooga, Tennessee, read < ^

Dr. v/ither's article on "The Use of Iron as a Preventative

of Cotton-seed Meal Poisoning" in the Progressive Farmer

sometime ago, and decided^he would try the method recommended
by Dr. Withers. He took six pigs at one month crld, weighing
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about twenty-fire pounds and gare a ration of ootton-seed

meal and corn meal as near half and half as he could get,

with an addition of alfalfa hay. He fed a copperas

solution, onp poimd copperas to fifty gallons of Tester,

with his ratioiyand fed these pigs three months. They
dressed out one hTindred pounds each and sold for §11.00

per hundred pounds. He feels sure that copperas will

prerent poisoning.

Summary.

The resxilts of this experiment give sufficient

evidence that it is safe to feed ootton-seed meal to

swine when an iron salt is added to the ration at the rate

of one pound to fifty pounds of cotton-seed meal.

This experiment, along with many others, indicates

that ootton-seed meal oea be fed safely without iron for

a period of not more than six or seven weefes, but pigs do not

eat as much feed without iron as those that get the iron and

do not make as large or as eoonomioal gains. The extra

trouble of feeding the iron and the cost of the same is

paid for several times over in the exoesa gains and the

surety of not killing the animal.

The seventh week seems to he the turning point with

pigs getting cotton-seed meal without iron. All gained

very well to this time, then in a few days t-o had died and
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all of the others, except one, were losing in weight.

The pigs getting the greater proportion of their rations
cotton-seed meal were taken sick first and died. Thoitgh

no pigs were lost in Group I two wore taken sick during the
last ten and twelve weeks of the test and at times refused

to eat at all for a few days, then would recover slightly

and eat sparingly for another few days.

That^oooasionally you wiil flTi(^ a pig that Tril-l- do
well on cotto4-8eed meal rations without iron was cleairly
demonstrated by Pig Ho, 3 in this experiment. At no time

did this pig show signs of sickmess and at the olose^had
made practically as good gains as any pig in the experiment.
This is exceptional, however, and in practice iron should

be given to all hogs getting cotton-seed meal.
The group receiving iron sulphate made the most

economioal gains, n^t-tmking^into consideration the cost
of the iron, and since this salt is much cheaper than iron
chloride, copperas is the best iron compound to use in

feeding cotton-seed meal.

This experiment also indicates that cotton-seed meal

is a very valuable supplement to corn for feeding swine and
that with the danger from poisoning prevented by feeding

cop 1 eras this should make the most economical ration for
swine at the command of the Southern farmer.
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Appendix,

This appendix includes the Bibliography and all of

the data and notes kept on the experiment, such as daily

feed sheets, weekly weights, general notes and post-

mortea examination. The post-mortem examinations v^ere

made by H. Jacob and Br, 0. Shaw,

it-;-- .. .

V:. ,

f;;l 'V'..-
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Table ShCTeing Group and Individual Weights by Weeks,

Lots & lor For Deo Dec Dec , Dec Jan Jan Jan Jen
Pig NOS, 23 29 6 13 20 27 3 10 17 24

Lot I
Total 210 220 233 243 250 258 278 290 297 306
I 79 85 85 90 95 97 98 101 105 110
II 61 64 71 68 70 70 78 84 80 75

III 70 71 77 85 86 91 102 105 112 121

Lot E
Total 194 207 224 234 242 182 194 208 222 236
IV 61 64 69 71 71
V 61 67 72 79 76 82 92 97 104 114

VI 72 76 83 84 95 100 102 111 118 122

Lot 3
Total 194 203 218 237 245 186 205 220 230 245
VII 55 60 62 70 72

VIII 54 55 60 62 66 68 78 84 90 97
IX 85 88 96 105 107 117 127 136 140 148

Lot 4
Total 202 212 225 235 244 253 262 261 296 200
X 73 77 84 86 87 89 86 94 96 97
XI 66 68 71 77 79 81 89 93 102 103
XII 63 67 70 72 78 83 87 94 98

Lot 5
Total 212 222 240 252 267 185 216 231 255 265
XIII 62 66 65 80 84

IIV 88 89 99 102 108 114 126 136 148 154
XV 62 67 76 70 7f 71 90 95 107 iP

'1

I

i

1

■,ipn".5 .



�

 

 

 

by Weeka

Jan Peb Peb Peb Feb Mar Mar Mar Mar Apr
31 7 14 21 28 7 14 21 28 4

.^OS 205 302 315 302 315 3.28 342 350 374

105 95 93 93 84 83 93 88 92 98

77 82 99 78 75 68 68 78 78 86

123 128 131 144 143 164 147 176 180 190

245 255 265 285 298 314 340 351 368 393

119 125 125 140 150 160 165 175 177 187

126 130 140 145 148 154 175 176 191 206

255 267 275 285 296 331 348 387 382 396

101 106 109 115 120 141 165 150 155 165
154 161 166 170 176 190 193 217 227 231

112 107 112 115 118 132 137 145 136

107 112 107 112 115 118 132 137 145 136

277 290 297 315 335 557 380 400 425 428

157 160 162 173 183 201 211 235 238 236

120 130 135 142 152 156 169 175 187 192

:; --y-^-l' J ■' .L.' ...'

■■ .. ' V . . ■

' <■

' ■ i "jT

■ V^ -.1^

1 ,^,'.
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Dally Feed Sheet fox Pigs.

lot 1 lot 2 Lot 3 Lot 4
Date orn Ere Morn Eye Morn Eye Morn Eye

Lot 5
Morn Eye

Ifoy
24
25
26
27

28
29
30
Deo
1
2
3

4
5
6
7
a
9
10
11
12
13
14
15
16
17
18
19
20
21
22

23
24

25
26
27
28
29
3©
31
Jen
1
2

2
2

2

3
3
3
3

4
3i-
3
3

3
3
3

4|

4^
4

3
2^

3J-
35-

sj

3^

3

f

3i
4

44

zh
2

2
2
2

3
3
3
4

3^-
3
3
3

3

3
3^

tt
4
4

i

3|

4

4

4
4
4
4
4
4

4
4
4

4

4
4
4^
4

i
4
4
4
4
4
4
4

4

4
4
4
4

4

4

4l-

3

31-
3i-
3!

I
%3E
34-

3^
3|

3^
I
4

4
4
4
4

4
4
4
4
4
4

4

4
4

42-
45
3

3
3
3
31-

3
3

22
3^ ^

3J

I
I
3^

3:i-
3^
34

II
4

4
4
4
4

4

4 ,
4
4

4

4

4

4
4

4

'24
3

3
3

4 4
4 3?

ytl

3 3

3
2

24
3
3|

'-a
2

If3|
3|
4

2i
2
2

2
3

3
3
3
4
2

3
3

3
3
3
4

4

4

3

^2
2

3f
3|
f
sS-
3

2|
2f
3j

bI
2

2

3
4

2
2

2

2

24
3
3

3
4
2

it
2

3
3
4

44
4f
34
2t

24
2

34
si3l

3| 3I
34g
3J
3i

34 34

11 3|-
3|-

H 34
34

34 4
4 4

4 4
4 4

4 4

4 4

4 4
4 4
4 4

4 4

4 4
4 4

4 4

4 4

4 44
44 44
dl" 4

-4 ♦2
2 2
2 Si
14 ll-
l|- 2

24 24

4' 24
2

Â*
3

34 34

fU. 4
4 4
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Lot 1 Lot E Lot 3 Lot 4 Lot 5
Date Morn sve Mom Sve Morn ■ye Morr Kye Morn Kye

Jeoi
3 3 3|- 3 3t 3 31 2 Hi 4 4l
4 sk 4 3| 4 3l 4 2f-

3|
3 41 5

5 4 4 4 4 4 4 31 5 5
6 4 4 4 4 4 4 4 4 5 5
7 4 ' 4 4 4 4 4 4 4 5 5
8 4 4 4 4 4 4 4 4 5 5
9 4 4 4 4 4 4 4 4 5 5
10 • 4 4 4 4 4 4 4 4 5 5
11 4 4 4 41' 4 41 5 4 5 5
12 4^ 5 5 5 5 3^ 31 5 5
13 4j 5 5 4l 41 3^- si 5 5
14 4? 4|- 5 4 4 5 4 5 5
15 4j 4^ 41 4l 4 4 4 4 5 5
16 4 *2 41 4 4 4 4 4 4
17 2 2 4j 4 4 4 4 4 4 4
18 2 2 41 4 41 4 4 ♦♦2-1 4 4
19 2 2\ 4 4 4 4 11 2 4 4
20 3 3 4 4 4 4 2 2 4 4
21 3;^ 4 41- 4| 41 41 2 2 41 41
22 4 4 ^ H- 4j 41 4% Hi 21 4l 41
23 4 4 4l 4- 4^ 4 21- 2^ 4l 41
24 4 4 5 5 4 4 11 ll 5 5
25 4 31 5 4 4 4 2 3 5 5
26 3^ 3 4 4 4 4 3^ ■ H 5 5
27 • 3 3 4 4 4 4 31 l| 5 6 ^
28 3 3 4 4 4 4 1 1 5 5
29 3 3 4 4 4 4 1 « 4
30 H ' 31 41 4:. 4 4 1 1 4 4
31 s! 31 4l- 41 4 .4 1 1 4 4
Feb
1
2 3-1

3|
3j

41
2 u 4

o
4
4

1
1; ii 4

4
4
4

3 4 4 4 4 4 4 11 11
* tj 4 4

4 4 4 4 4 4 4 11 11 4 4
5 4 4 4 4 4 4 j. 11 11 4 4
6 4 2 4 3 4 2 11 11 4 3
7 2 2 4 4 4 4 1 1 4 4
8 2 2 4 4 4 31 4 4
9 3 3 4 41 4 3^ 1 1 4 41
10 3 3 41- 41 31 31 1 1 41 aI

11 3 2 41
3

4| 31 21 1 1 4i If12 3 3 3 31 31 1 1 41
13 3 3 3 3 31 31 1 1 4! 4^
14 3 3 3 3 31 3l 1 1 41 ' 41
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Lot 1 Lot 2 Lot 3 Lot 4

Late Mom Eye Morn Ere Morn Ere Mom Ere

IB 2 —sy 4 -4^
4-1

4 li la
16 3 3 5 5 41 2

17 3
r? 5 5 4 4 1 1

18 3 3 5 5 4 4 1 1

19 3: 3^ 5 5 4i 42 1
T 3L

lii
29 3| 32 5 5 4^ 42 ih
21 sl 4 5 5 b 4j 4s 1

22 4 4 5^ si 3 1^ 1

23 4 2 4* 3a 4t 41 1 1

24 2 .2 4 a 31 42 1 1

25 2 2 4 42 4^ 1 1

26 2 2 4^ 4{ 41 3^ 1 1

27 2 o 4v 42 3 3 1 1

28 3 3 3"̂ ft# 4 3 3 1 1

Mch
41 2 3 4 5 3 1 1

2 3 3 4i 4 4s 5 1 Jf
3 3 li 4J 41• «» 5 5

4 1-A 3 4a 5 5 5 12
5 3 3 4| 4:^ 5 5 li
6 3 3 4'a 5 6 11 li

1?.7 3 3 42 5 4 11 '
8 3 3 4j 42 4 4 2 2

9 3 3 4|^ 4^. 4 4 2 2

10 3 • 3 5 5 4iV 4; 2a 21

11 3 3 5 5 4i:; tt li
12 3 3 5 6 4; ll- li"
13 3 3 H 5v 5 5 11

14 3^ 3i 5| 5;V 5 5 ll is-

jt15 3A 3' 5i 5.. 5 5 $1-

16 5 5 5 5 1 li
17
18 3^

3-^
3t

5
5

5
5

5
5

5
5

la
1.

11
1^

19 sl 3L- 5 5 5 5 2 2

20 3i 3| 5 5 5 5 2 2

21 3| 3^ 5 5 5 5 2 2

2 : 3|- 3;. 5 6 5 5 2 2

23 3,. 5 5 5 5 2 2

24 si' 3^ 6 5 5 5 2 2

25 4 4 5|
5|-

5^ fi 2 2

26 4 4 5a^ 52 5 V 2 2

27 4 4 5i- 5a- 5^ 2 2

28 4 5; 5a 5a 5A2 2 2

29 4i 4t 5 62 5: 5l. 2 2

30 4| 4i!: 52 5j 5a &| 2 2

31 4i 4^ 51 5l 51 52 2 1

Apr
5^ 5i1 4 4 51 5 1 1

2 4 4 6 6 5 5 1 1

3 4 4 6 6 52 52 1 1

4 4^ 6u 6 1

Lot 5
Morn Ere

"?r
5
5
5
5

5
5

if
5i

bI

6

6
6
6
6
6

6
6 •
6

6
6

6
6
5
6
6
6

6
6
6
6
6
6

6
6

6
6
6

6
6

6
6
6
6

TT
5
5
5
5
5

d

5-i
H

#1
6
6
6
6
6
6

6

6
6
6
6

6

6
6

6
6
6
6
6
6
6
6
6
6

6

6
6

6
6
6

6

6
6
6

Siols Lead
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Sotes Kept of this Experiment.

Deoemher 22, 1915

After the death of white pig in JIo. 3, the piga were

watohed oloaely. All were apparently well imtil tEr^^--«.;^^ty
when the black pig in No, 6, was foimd in a convnlsion "hich

continued iintil the time of its death at foitr-forty five. At

four-forty five p,m, necGraber 23rd, white pig, '^en 2, atupid,

hump back, runs out penis, attempts to urinate, seems weak,

staggers a little. At four-twontj^ the Chester Vhite in the

same pen. Ho. 5, was noticed standing with head down, appear-

ed stupid, labored breathing, unsteadj'^ gait, occasional cough

ing. At eight-thirty no change in Chester ' hite in Pen Ho. 5,

except increased weakness, Chester ^hite in '"en Ho, 4 is stupidi

Ten p.m. no change in Chester hite both pens 2 and 5, At

eleven, Chester vhite in pen Ho. 2, temper;iture 102, lietlesa,

unsteady gait, depression, convulsion lasting three minutes.

Chester hite, pen So. 5, temperature 102,8 no change.

f

'^ost-Mortem Chester "hite in 'on Ho. 2.

Found dead about twelve a.m. December 23rd, "ost-

mortem 4-5 p.m. "urple discoloration under throat, breast and

belly. Intestines somewhat distended with gas. ^^comotic spots

on both kidneys, bladder congested, urine normal, intestines

show interitis, Pyers patches in colon inflamed and swollen and

breaking down in center. Stomach somewhat inflamed, intestinal

lymphatics ere congested, r.oomotio spots on lungs.
• ^ ̂
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Post-iiortea, Black 3hoat, Pen 5

Bled, four forty-five, Beoembor 55rd. Poet-mortOTi ten,

ten-thirty, Hothlne on kldn^, fe?? epota on apleen. Inflamed

bladder, pneumonic spots on lunga, no lesions on liver, sll^t

degeneration In one lobe, (later It was found to be quite a

lesion}, Ro inteistlonel lealons, distinct ocomotlo spots on

heart.
Rotes, Booepib'^r 25rd, Ton 3''orty-flve p.ra.

■vhlto pig Ro. 5, tempGrature 102.6, normal. Cheater

vhlte )'lg pen 2, temperature 102.5, normal.

Rotos, Beceraber 24th, Five a.m.

Chaster lilte, pen 2, stupid but seems better than at

last noting. Chester 'whlto pen 5, siune ae for pen 2.

Cheater "'hlto. Pen 2, Seven a.m.

Ccnvuli'rlons lantlnr three minutes, after 'tlch pigs get up and
walk aroimd but v.lth unsteady gait, ^leemr. lletlese end depress-

ed. Cheoter hlte, pen 5, does not have violent oonviilsions as

does pig In Pen 2, but lies much of the time In pen, shakos,'

quivers run through the body.

Chester Vhlte, Pen 2, Bine a.m.

Convulsions If.otlng from throe to three and ono-holf minutes.

Chester 'Vhlte, Pen 5, same as at seven a.m.

Cheater hlte, Pens 2 and F, Klevcn a.m.

9nne OR nt nine a.m.

Chester vvhlte, Pen 2 Two-thirty-p.m.

Seems weaker, convuleiona more violent end coming at about one

hour intervale.
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Chester vrhite. Pen 6, weaker, no rlolent oonvuleiona, but

quivers worse than before. Lies In pen aaoh of the tlaie.

Ho ohanfre Six p.m.

Bo change Bine p.m.

Betes heoember £5th, ilve-thlrty a.m.

Chester ./hits. Pen 2, weaker than night pi-evlous, but no

violent oonvulslons noted, labored breathing, depressed.

Chester .vhlto. Pen 5, appeared better than at last exsuainat- .

ion but la weak, dull, quivers, appears to be blind,

Uo Changs Seven a.m.

Chester v.hlts, One-forty-flvs p.m.

Pound dead at one forty-five, was alive at eleven.

Chester white. Pen 5, slight oonvulslons, but lies quiver

ing much of the time as before.

Chester .hlte, Pen 5, Pour p.m.

Convulsione more violent, but never as violent as those pigs

vkhlch had died.
Post-Mortem \vhlte Pig Pen 2.

Died between eleven a.m. and one-forty-five p.m. Post

mortem between four and five p.m. Bo mottling on skin. In

testines inflamed, slight but general, f^pleen normal, left

kidney normal, bladder Inflamed, but no eoomotlc spots, liver

cloudy, swelling, stoinuch distended, mesenteries somewhat In

flamed, mesenterlo lymphatics infismed. Intestinal contents

very dark, congested lunge, heart normal, marked cerebral con
gestion, oonsidorable congestion also In the eorebeli-um. P-tomaiii
distended and very lauoh Inflamed at pylorio end. Wolla consider-

ebly thickened.
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Weights of Pigs,

Dec. 86th Deo. 27th. Deo. 28th.

Small Pig 29 26 27

Large Pig 47 45 44

On the moming of the 26th, a change in technic

was made. Mr. W.H. Maolntire suggested that the iron com- .

pounds used (PeClg and PeSo4), changed "by oxidation, vjhen

exposed to the air, into insoluble compounds, vi-hioh may hare

caused the death of the pigs. The feed had, prerioustto this

time, been mixed a feed or t"-o ahead ao convenient, the iron

being added at the time the mixing was done. Beginning with

the morning of the 27th, the iron for each feed was weighed

separately, dissolred end added at once to the feed. Beginn

ing with the night feed of the 28th, a solution compounded ao

follows was used; One-half pound of Iron chloride was dissolved

in twenty-fire gallons of H20 and one gallon of this fed to

every pound of cotton-seed meul. The 7eSP4 sol^ition was made

in the n.Qjne way.

Pen 8 Pen 3 °en 5

Deo. 88th, 9 a.m. hite pig in Lot 5 seems very much better,

eats very well

6 p.m. Bet as well us at 9 a.m. but eats, seams to

be blind, lies clown a great deal of the time.

Deo. 30th, 6 p.m. Pig Bo. 6 In Lot 2 lies most of the time, eats

though does not seem to be as anxious as usual.
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Deo. 30, 7 a.m. 3©em8 a lltilo livelier, eate very well,
\

"bnt etill blind. Labored breathinc while

lying.
I

Hotee on Pig So 12, Group IT

Deo. 31, p.m. Blaok pig Do 12, in Lot IV, refuoea to eat

but does not neen very siok,

Jan 1, 1914 a.m.Pig still refuses to eat, seems to be weak,

»t; ggera slightly when walking, lies most of

the time.

Jtin 1, 1914 p.m.Same oondltlons as above noted. Pig does not

seem to be very alok, but refuses to even try

to eat. Ho worse than morning,

p.m. Pig still refuses to eat but does not seem

an;- rorso.

Pig eats for first time since Deo I'l, 1913
k

Pig still improving,

p.m. Blnck pig in Lot I rofuses to eat, seems to be

pretty siok, but docs not seem to be taiy 7^'or8e.

Pig still sick but does not eeera to be any vorse

than at laat rriting. Vhite pig in same lot

does not eat but does not seem aialr,

a.m. Seems to be better but does not eut

p.m. Bats a little

Wats o.k, but not heartily

Jan 2,

Jan n,

Jan. 6

Jen 16

Jan 17

Jtn 18

Jan 19

a.4,.
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Post-Mortam, Jniinftry 16th, 1914

pie in Group IV cUed suddonly nt four p.m.

Stoiaaoh uid Intnatinoa rerj^ ranch distended ^ith gnB, folded

colon eooewhat oongeated, amull Intostinea sliphtly irritated,

but not distended rith gaa, oaeoum noraexl, atomuoh well fill

ed with undigeated food. Interior of ntoraaoh oonaiderHhl.v

oongested, bladder norrnal, kinney norraal. Two or three amall

beraorrhagio rpota on tbn opleen, iTings slightly congeRtoa hut

no more than conld be expected from death by asphyxiation.

Found dead, fouraing at raouth <ind stretched full length aa if

she or he had been struggling.

^OPt-mortem by 7)r. '•.G. Hbaw,

Poflt-raortera uf ~ig Ho. 10, Group IV

Hpleen normal, am 11 Intestines inflamed, large Intea-

tinos normal, kidney norn. l, liver frl.-blo. "tomach ulatended

with food, int'^stinea conpai^ntlvely empty. Pneumonia of both

lungs, resembling awina plague. Heart rausoles anemio and nele.

Maaole tisonen very pele. Brf in normal.

Post-mortem by T)r. 7.*,G. Sliar.

Poat-!Aortem Kxaraination of Hed Pig la Checlc Group.

Lynphrtio g^' tjida of throat very muoh infltiiacd. Burk

red color, ;5tomaoh distendod, spleen dark in color, amall intea-

tines somewhat congested, gl;jidB in oraall intestines aooewhat

red and congested. Lungs normal, stomach violently congested along

the greater curvature. Death due to brain trouble, roflex froi^
t

stomach, brain oonsiderjbly congested. Poat-mortem by Dr. v.',0.i

\« I ¤ t * -. * <r « ¤ * . n V * * ' I

n  * n j.
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