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INTRODUCTION

Alfalfa, which means "best fodder" in Arabic, has proved to be
just that when fed to the various classes of livestock. The earliest
use of alfalfa as a feed for hogs is not known, however it is thought
that aslfalfa pasture has been used as a supplemental feed since its
introduction in this country. The earlier work of the experiment
stations attempted to substitute alfalfa hay or meal for a large part
of the grain ration. The advance of the science of nutrition proved
that hogs cannot economically digest large quantities of roughage as
ruminant enimals do, and there was no advantage in feeding alfalfa in
large quantities to fattening hogs.

It is known that the cereal grains, such as oats, wheat, barley
and white corn are deficient in vi tamin A. Yellow corn contains
sufficient carotene to prevent the more serious forms of a vitemin A
deficiency such as "night blindness." Alfalfa hay of good quality is
known to be a very good source of vitemin A and would correct the
carotene deficiencies of the cereals, which should result in inecreased
growth of pigs.

Alfel fa, although usaally not fed for that purpose in a hog
ration, is a very good source of calecium.

Rations usually fed Oklahoma hogs are composed of one of the
cereal grains, tankege and cottonseed meal. A ration such as this has
been shown to be deficient in a growth factor or vitemin A,

The purpose of this experiment is to determine the possibilities
of using alfalfa meal as a home grown carotene supplement to the hog

rations commonly used in Qklshoma.



REVIEW OF LITERATURE

Alfelfa as a Protein Supplement

Cottrel (5), in a sixty-three day experiment with 125 pound pigse
compared alfalfa hay and meal with soybean meal as a single supplement
to kafir corn. The following rations were self fed free choice.

Iot I, kafir meal and alfalfa hay.

Iot II, kafir meal and alfalfa meal.

Iot III, kafir meal four parts and soybean meal one part.

Iot IV, kafir meal.

lot I made en average daily gain of 1.44 pounds, and required
587 pounds of feed for each 100 pounds of gain. Lot II mede an average
daily gein of 1l.32 pounds snd required 616 pounds of feed for each
100 pounds of gain. Lot III made en average deily gein of 1.55 pounds
and required 468 pounds of feed for each 100 pounds of gain. Iot IV
made sn average daily gain of .83 pounds, and required 468 pounds of
Tfeed for each 100 pounds of gain. In this trial the grain requirement
for 100 pounis of gein was increased when alfslfa hay was ground and
fed in the meal form. The most satisfactory finish was in Lot III,
fed the soybean msal.

MoCann and Tomhave (18) report a seventy-four day trial to compare
various protein supplements when fed with corn. The everage initial
weight of the pigs was 109 pounds. The following rations were self fed:

Iot I, corn meal 10 parts end tankage 1 part.

lot II, corn mesl 7 parts end linseed meal 1 part.

Iot III, corn meal 2 parts, and chopped alfalfa hay 1 part.



Iot I made an aversge daeily gain of 1.19 pounds, and required
505 pounds of feed for each 100 pounds of gain. Lot II made an average
daily gain of .51 pounds and required 895 pounds of feed for each 100
pounds of gain. Lot III made an average daily gain of .31 pounds and
required 1,320 pounds of corn and salfalfa hay for each 100 pounds of
gain.

Carlyle end Morton (3) in a ninety-one day experiment compared
alfalfe hay with tankage as a single supplement to corn or barley for
fattening hogs with en initisl weight of 68 pounds.

Lot I fed a ration composed of corn and alfelfa meal made an
average daily gain of 1.17 pounds, and regquired 583 pounds of feed for
each 100 pounds of gain. Iot II fed & ration of corn and alfalfa hay,
made en average daily gain of 1.26 and required 584 pounds of feed for
each 100 pounds of gain. Lot III fed corn and barley equal parts, plus
alfalfe hay made en average deily gein of 1.26 pounds and reguired 502
pounds of feed for each 100 pounds of gain. Iot IV fed éorn 9 parts and
tw 1l part, made an average daily gain of 1l.56 pounds, and regquired
428 pounds of feed for each 100 pounds of gain. Iot V fed barley 9
parts aud tenkege 1 part made an average daily gain of 1l.47 pounds
end required 4.51 pounds of feed for each 100 pounds of gain.

Kinzer, Waters and Wheeler (14) compered alfelfe hay with varying
proportions of tankege when fed as a single supplement to cornmeal.

In this trial 135 pound hogs were self fed for sixty-five days. Iot I
fed corn meal and slfalfa hay in racks made an aversge daily gain of
1.18 pounds, and required 631 pounds of feed for each 100 pounds of gain.

Iot II fed corn meal 92 per cent end tankage 8 per cent made sn average



deily gein of 165 pounds, and required 455 pounds of feed for 100 pounds
of gain. lot III fed corn 85 p.er cent and tenkage 15 per cent, made an
average daily gain of 1.50 pounds, send required 463 pounds of feed for
100 pounds of gain.

Barnett and Goodell (2) report a comparison of alfalfa meal to
other protein supplements. Four lots of five pigs each were used in
this eighty-four dey trial. The rations were self-fed free choice.

Iot I fed corn and slfalfa mesal, made an average daily gain of 1.46
pounds, and required 473 pounde of feed for each 100 pounds of gain.

Iot II fed corn and soybeens made an aversge daily gain of 1.62 pounds
and required 453 pounde of feed for each 100 pounds of gain. Iot III
fed corn and pesnut meal mede an averasge daily gain of 1.62 pounds, and
required 431 pounds of feed for each 100 pounds of gain. Iot IV fed
corn and tankage made an aversge daily gain of 1.77 pounds, and required
413 pounds of feed for each 100 pounds of gain.

In a 118 day triel, Vinke and Bergstedt (35) fed two lots composed
of twenty pigs each to compare tanksge and alfalfa hay as single
supplement to a grain mixture. Iot I receiving a ration composed of
equal parts barley and winter rye plus elfelfa hay made an average daily
gain of 1.23 pounds and regquired 487 pounds of feed for each 100 pounds
of gain. Lot II fed equal parts barlesy and winter rye, plus tankage
made en average deily gain of 1.18 pounds, and required 488 pounds of
feed for each 100 pounds of gain.

MeCampbell, Ferrin end Winchester (17) fed five lots of ten pigs
each to compare various protein supplements when fed with corn. The

pigs used in this trial had an initial weight of eighty pounds and were



fed for 100 days. The following rations were hand fed; Iot I corn amd
tankege, lot II corn and buttermilk, Iot III corn and linseed mesal,
Iot IV corn end pesnut feed meal, Iot V corn and alfalfa hay. Iot I
made an average daily gein of 1.25 pounds, requiring 419 pounds of feed
for each 100 pounds of gein. lot II made an average daily gain of
1.10 pounds requiring 501 pounds of feed for each 100 pounds of gain.
Iot III made an average daily gein of 1.12 pounds, requiring 480 pounds
of feed for each 100 pounds of gain. Iot IV made en average daily gain
of 1.17 pounds, requiring 473 pounds of feed for each 100 pounds of gain.
Iot V made sn averege deily gain of 1.16 pounds, requiring 535 pounds
of feed for each 100 pounds of gain. Iot V fed the alfalfa hay as the
supplement to corn was second in economy of gains, being surpassed by
the Iot 1 fed tankage as & supplement. The alfalfe supplemented groups
had the poorest finish, their geins being due principally to growth.
Gramlich end Jenkins (9) fed four lots of twenty pigs each to
compare various protein sipplements when fed with corn. Eighty, 140
pound pigs were used in this sixty-eight day triel. The following
rations were self-fed. Iot I, corn, tenkage and slfalfa hay; Lot II,
corn end tanksge, Iot III, corn and elfalfa hay, and lot IV corn and
ground alfalfa. The average daily gain of the pigs in Iot I was 1.71
pounds, The feed required for each 100 pounds gain was 486 pounds.
Iot II made an average daily gain of 1l.44 pounds, requiring 411 pounds
of feed for esch 100 pounds gain. Iot III made a deily gain of 1.08
pounds, reguiring 540 pounds of feed for each 100 pounds of gain. Iot
1V made a daily gain of .99 pounds, requiring 560 pounds of feed for

each 100 pounds of gain. Due to the reduced tankage and corn consumption



when ground alfalfa was fed in Iot I it showed a greater profit although
more pounds of feed was consumed. The pigs fed ground alfalfa as a
single supplement to corn did not show the finish of the other lots.

Nordby (25) conducted en experiment to determine the effect of
adding salfalfa meal to a win ter ration for hogs. Two lots of eight
pigs each were used in this ninety-eight day trial. The pigs used in
this trial had an average initial weight of 85 pounds and were self-fed.
Int I, fed six parts of cracked canadisn field peas and fourteen parts
of ground barley made en average daily gain of 1.08 pounds and required
472 pounds of feed for each 100 pounds of gain. Iot II fed six parts of
crack field peas, foaurteen parts of ground barley and one part ground
alfalfe hay, made an averasge daily gain of 1.20 pounds and required 462
pounde of feed for each 100 pounds of gain.

Hunter (13) conducted & 156 day experiment to compare tankage and
ground alfalfa haur as supplements to sielled corn. Two lots of ten
pigs each, with an aversage initial weight of 42 pounds were self-fed.
Iot I receiving shelled com, wheat middlings, and tankage made an
average daily gain of 1.08 pounds, and required 372 pounds of feed for
each 100 pounds of gein. Iot II fed shelled corn, wheat middlings and
ground alfalfes hay made an average daily gain of .95 pounds and required
412 pounds of feed for each 100 pounds of gain.

Svoboda (32) reports:

"In a comparative feeding test with four lots of eight pigs

each, replacing all animal protein in the ration with alfalfa

meal markedly decreased the rate of gain, while a mixed protein

supplement containing one=third kilogram of alfalfa mesal per

head daily plus enimal protein produced practically as good

gains as the no alfelfa ration and at the same feed cost per

unit of gain. No differences was detected in the texture and
flavor of the resulting meat.™



Alfselfa as a Portion of the Protein

Weber, Anderson and Marston (36) fed two lots of thirty pigs
each sixty-five days to determine the effect of adding alfelfa hay
to & corn tankege ration. The pigs were self-fed from an average
initial weight of 104 pounds until the close of the trial. Iot I fed
corn end tanksage, made an average daily gain of 1l.21 pounds, and
required 393 pounds of feed for 100 pounds of gain. ILot II fed corn,
tenkage and alfalfs hay in the rack made sn average daily gain of 1.45
pounds and required 364 pounds of feed for each 100 pounds of gain.

Kuhlman end Wilson (15) conducted two experiments to compare
tenkage slone with tankage, linseed meal end slfelfa hay or meal as
supplemsnte to corn. Three lots composed of twelve pigs esech were
used in the trisl. 1In this 105 day triesl, pige with an average initial
weight of 45 pounds were used. The rations were self-fed. Iot I
receiving corn and tenksge made en averege dally geain of 1.32 pounds,
end required 401.5 pounds of feed for each 100 pounds of gain. Iot II
fed corn and the trio mixture made ean average daily gein of 1.5¢ pounds
and required 385.8 pounds of feed for each 100 poumds of gain.

In & second experiment at the seme station, 56 pound pigs were
self-fed for 115 days. Lot I fed corn and tankage made an average
daily geain of 1.34 pounds, end required 396.7 pounds of feed for 100
pounde of gain. Lot II fed com tenkage, linseed meal and ground
alfelfe hay made ean average daily gain of 1.58 pounds and required
570.1 pounds of feed for 100 pounds of gain. Iot III fed corn, tankage,
linseed meal and alfalfa hay in racks mede an aversge deily gain of

1.67 pounds and required 380 pounds of feed for 100 pounds of gain.



Nordby (25) conducted sn experiment using three lots of eight
80 pound pigs each to compare tenkage alone with tankage and alfalfa
leaves as & supplement to barley. Iot I fed barley alone made an
average deily gain of .84 pounds and required 580 pounds of feed for
each 100 pounde of gain. Iot II fed barley, thirteen parts and
tenkege one part made en aversge daily gein of 1.30 pounds, and
required 480 pounds of fesd for each 100 pounde of gein. Iot III fed
barley fifteen parts, tankage 1 pert and alfalfe leaves one part, made
an average dally geln of 1.45 pounds and required 478 pounds of feed
for each 100 pounds of gain. Twenty pounds of alfalfa leaves fed to
Iot III resulted in a saving of sixteen pounis of barley and six
pounds of tankage for 100 pounds of gain when compared to Lot II.

Carroll (4) reports feeding ten pigs with ean average initisl
weight of 22.5 pounds; coran, tankage, end wheat shorte placed in
seperate compartments of & self-feeder. This ration produced a daily
gain of .4 pounds per head over a period of eighty-five days. Alfalfa
hay was added to the ration on the eighty-sixth day. The pigs in
the last ninety-eight days of the experiment after the addition of
alfalfa hay mede en average gein of 1.47 pounds per head daily.

Fargo end Bohstedt (8) report a summary of eight years work at
the Wisconsin Station compering ealfelfa as = partial supplexent to
corn. This report sumcarizes 65 experimsnts with alfelfa when fed
with tanksge snd linseed meel, as in the trio mixture, and also when
fed with tankage or linseed meal slmme as & supplement to corn. The
lots fed 2 corn and tenksge retion made an everage daelly gain of

«95 pounds, requiring 477 pounds of feed for eech 100 pounds gein.



Pigs fed corn, tanksge and alfalfa hay gained 1.05 pounds per head
daily, requiring 453 pounds of feed for each 100 pounds of gain.
Pigs fed corn, tankage, linseed meal &nd alfalfa meal made an average
daily gsin of 1.16 pounds per head, requiring 448 pounds of feed for
each 100 pounds of gein. Pigs fed corn, tankage, linseed meal and
chopped clover hay made a dally gein of 1.12 pounds requiring 442
pounds of feed for 100 pounde gain, showing that well cured clover hay
is practically equal to slfalfs hay.

Morrison, Bohstedt, and Steenbock (20) compering a white corn
tankage ration with & yellow corn tenkege ration found pigs fed the
yellow corn to have one-third higher daily gains. The group fed
white com required 16 per cent more feed for 100 pounds of gain.
The addition of five per cent alfalfas meal to a ration of white corm,
linseed meal and tankage resulted in making the white corn equal to
the yellow corn. In addition to inereassing the value of white corn
in the fattening ration, alfalfe elso improved & yellow corn ration.

Morrison (21) summarizing & years work with verious supplements
to eorn reports pigs fed yellow corn and tankege gained .95 pounds
per head deily whereas similar pigs fed linseed meal and alfalfa
mesl in addition to corn and tankage made a daily gein of 1.21
pounds. The feed required for 100 pounds of gain being reduced 3
per cent.

Morrison (22) reports eight experiments in which pigs fed
tankage Tifty per cent, linseed meal 25 per cent and alfalfa meal
25 per cent as a supplement to yellow ecorn made an average gain of

1.16 pounde per head daily; whereas similar hogs fed only yellow
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corn end tankage geirned only .97 pounds per head daily.

Morrison (23) reports that pigs fed a balanced ration of cormn and
tankage required 417.9 pounds of corn and 47.9 pounds of tankage for
each 100 pounds of gain. Similar hogs fed corn, tankage, linseed meal
and alfalfe meal regquired 378 pounds of corn, 31 pounds of tankage,
19.6 pounde of linseed meal and 19.6 pounds of alfalfa meal for each
100 pounds of gain. The feeding of 19.6 pounds of alfalfa and 19.8
pounds linseed meal resulted in a saving of 39.9 pounds corn and 16.9
pounds tankage for 100 pounde of geain.

Thompson end Hillier (34) report feeding two lots of eight pigs
each for eighty-four dsys in & comparison of tenkage alone with tankage
end alfalfa mesl as a supplement to oets. The plgs used in this trial
had an sverage imitial weight of ninety pounds and were self-fed the
following retions. Iot I, oats 95 per cent and tenkage 5 per cent.

Iot II, oats 90 per cent, tankage 5 per cent end alfalfa meal 5 per
cent., Lot I made an averege daily gsin of 1.30 pounds, requiring
410,70 pounds of feed for esch 100 pounds of gain. The pigs in Iot II
made en average deily zeln of 1.70 pounds, requiring 383.22 pounds of
feed for esch 100 pounds of gein. The addition of 19.16 pounds of
slfalfe meal to the ration reduced the ocats consumed 42.20 pounds for
each 100 pounds of gain. |

Robinson (30) reports feeding two lots of 22 pigs eech for 142 days.
The pigs used in this triel had an aversge initial weight of 50 pounds
end were self-fed. The purpose of the trial was to compare tankage slone
with tankage and slfslfa meal se supplements to corn. Int I fed corn

&nd tenkage made en average deily geinm of 1.02 pounds, and required 392



pounds of feed for each 100 pounds of gain. Iot II fed corn, tankage,
linseed meel, and ground alfalfe hay (which was 3.4 per cent of the
total ration) mede an average daily gein of l.14 pounds and required
3838 pounds of feed for each 100 pounds of gein. The feeding of alfalfa
meal and linseed meal equal parts, inereased the rate of gein 21.3 per
cent and lowered the feed consumption per unit of gein § per cent.

Bvvard (7) at the Iowa Stetion, fed two groups of pigs with an
average initiel weight of 52 poundes o determine the possibilities of
adding alfelfa to a corn tenkage ration. The corn and tankage were
self-fed free choice. Iot I fed only corn end tankage, reached an
aversge weight of 225 pounds in 115 days. Ilot II, receiving a
mixture of ground corn, tankage and ground alfelfa hay (percentage of
mixture not given) attained an average weight of 225 pounds in 138 days.
Iot II consumed less tankage than lot I but showed less profit due to
the longer feeding period.

Wright and Wilson (37) in a 98 day triel compared corn and barley
as fattening rations when supplemented with tankage and alfalfa hay.
Two lots esach composed of seven pigs were used in this trial. The
average initiasl weight of the pigs was 78 pounds. 1ot I self-fed
shelled corn, tankage and alfselfa hey made an average de&ily gain of
1.52 pounds and required 425 pounds of feed for each 100 pounds of gein.
Iot II self-fed ground barley, tankage and alfalfa hay made an average
daily gein of 1.56 pounds and required 448 pounds of feed for sach 100

pounde of gain.



The Effect of Different levels of Alfslfa in a
Fattening Ration

Scott and Vernon (31) fed four lote of seven pigs each to determine
the proper proportion of elfalfs hay that should be fed in a fattening
ration for hogs. The pige used in this trial had en average initial
weight of 71 pounds and were fed seventy-three days. Iot I receiving
one part alfalfe hay and three parts corn, made an average daily gain
of 1.016 pounds, and required 486 pounds of feed for each 100 pounds
of gain. lot II fed equal parts alfalfa hay and corn made an average
deily gain of 1.02 pounds, and required 521 poundis of feed for each
100 pounds of gain. Lot III fed three parts alfelfa hey and one part
corn made an average daily gain of .59 pounds, and required 668 pounds
of feed for each 100 pounds of gain. Lot IV fed alfalfa hay alone made
an average dsily gain of .21 pounds and required 1,566 pounds of feed
for 100 pounds of gain.

Thompson (33) reports feeding four lots of nime pige each to study
the effects of various proportions of slfelfa meal in a fattening ration.
The pigs used in this trial hed an aversage initial weight of 79 pounds
and were on the experiment seventy-five days. Iot I self-fed ground
kafir end a protein supplement composed of ten parts tankaege and 1
pert alfalra measl made en average daily gein of 1.09 pounds, and
required 483 pounds of feed for each 100 pounde of geain. Iot II self-
fed ground kafir and e protein supplement composed of five parts
tankege, five parts cottonseed meal and one part alfalfa meal made
an aversge daily gain of 1.20 poumnis, and required 489 pounds of feed

for 100 pounds of gein. Lot III self-fed ground kafir, tankage end



alfalfa hey in racks made an avereage dally gain of 1.17 pounds and
required 527 pounds of feed for 100 pounds of gain. ILot IV self-fed
ground kafir, five parts of teankege and one part of alfalfa mesl made
en average daily gain of 1.30 pounds and required 424 pounds of feed
for each 100 pounds of gain. The increase of alfalfa meal in lov IV
resulted in a 16 per cent increase in rate of gain snd decreased the
feed required per unit of gain 12 per cent.

Headley (10) in a 138 day triasl fed twenty-four 28 pound pigs to
determine the per cent zlfalfa a fattening ration could contain most
profitably. The pige were divided into four lots of six each and fed
the following rations: Iot I, two pounds of berley to esch 100 pounds
live weight, plus access to alfalfs hay in the rack. Iot II, 70 per
cent barley, 30 per cent slfalfa meal. Iot III, 80 per ecent barley
and 20 per cent alfalfa meal. lot IV, 90 per cent barley end 10 per
cent alfalfa meal. Skimmilk was fed to each of the lots at the daily
rate of 10 per cent of the weight of the pigs. Iot I made a daily
gain of 1.03 pounds, requiring 277 pounds of barley, 940 pounds of
skimmilk end 92 pounds of elfalfa hay for each 100 pounds gain. Iot
II made a daily gein of 1l.14 pounds, requiring 207 pounds of barley,
975 pounds of skimmilk and 128 pounds of alfalfa meal for 100 pounds
of gain. Iot I1III made & deily gain of 1.3 pounds, requiring 204
pounds of barley, 800 pounds of skimmilk end 74 of alfalfa meal
for 100 pounds gein. Iot IV made & dei ly gain of 1.36 pounds,
requiring 322 pounds of barley, 787 pounds of skimmilk and 36 pounds
of alfaelfa meal for each 100 pounds of gsin.

Aubel and Anderson (1) report comparing verying proportions of



alfel fo mewl whey fed as & pevblal supplement to & comm ration. Four
lots of nine pigs esch wers uwped in thie $risl. The plge hed an
everage inltial welght of 71 pnunds end were self-fed for 120 dsrs.
Iot I fed & reticn compossd of cor, tenkege snd glfalfs hsy nade an
averags daily eelin of 1.71 pounds and mquired 447 pounde of feed for
eachk 100 pounds of gains 1ot II fed corn @and a protein supplement
eomposed of o parts tankege, one part oottonseed mesl and one part
slfalfe me el made so aversge daily gein of 1.78 poundes, and reguired
403 pounds of feed for 100 pounds of zain. Iot IIT fed corn and a
proteln supplement composed of thme parts tunxsse and one part
aifalta meal made an average daily goin of 1l.70 pounds end reguired
400 pounde of feed for 100 yéunds o' gein. Iot IV fed eorn, snd a
protein sapplement compomed of nlne parts of tankege snd 1 part of
gltfelfa mal made an average dally gain of 1.84 pounds &nd reguired
408 pounds of feed for 100 pounds of gain.

hice (28), working st the Georgilse Stotion camducted numersus
triels to determine the correct mount of slfelifa rmeal to be fed in
& hog ration. The results indicated thet sboud five per cent of the
total ratlon ewld profitsbly be composed of alfalfa meal, Raticns
conteining more then five per cent epparently hed more cruds fiber
than could be economically digesied by the hogs,.

Potoersen snd Jespersen {28) report fsefinzg =lfolfa meal in
varying proportions, as & mapplsaent to o ration eomposed of vheat,
barley ané maize. 1ot I fed berley, wheat end nolrze made & daily gain
of 1.328 pounds, requiring 372 pounds of fexd for each 100 pounds of

gain. Lot II fed the seme ration except alfelfs neal wes substituted

14



for five per cent of it made & daily gein of 1.383 pounds, reguiring
3561 pounds of feed for eseh 100 pounds of gein. Iot IIT fed the same
basal ration exeeyt alfslfe mesl was substituted for 10 per cent of the
feed made a delly gain of 1.35 pounds, requiring 363 pounds of feed
for gach 100 pounis of gain. Iot IV fed same hasel ration with 14 per
cent of it composed of slfalfa nezl mede an average dally gein of

1.25 pounds, vequiring 33 pounds of fesd for sach 100 pounds of gain.
The results of this trisl would indicate thet it is not profitsbls %o
teed & ration composed of =mpre fthen 10 par cont alfelfa mesl, as the
hasal ration alone sede higher gains.

Zeller spd Ellis (33) report two experinments to determine the
correct proportion of alfalfs meal to Tesd in & fattening ration for
hogs. Flve lote, composed of eight 49 pound hogs eech were fed for
115 days. The lots were fed tie following retions. lst I, corn 86%,
tankege 9%, linseed meal 4%, snd minerel 1%. Iot II, corn 82%,
tenkage 8%, linsesd meal 407, and elfslfa meal 57, ad mineral 17.
iot III ecorn 78%, tenkege 7%, linsesd meal 4%, alfalfe meal 10%,
and minersl 1. Iot IV corn 747, tankege 6%, linsecd mesal 4%,
slfalfe meal 155, and mizeral 1. Iot V, corn 708, tankege %9,
linseed moal 4%, elfelfa mesl 207, and mineral 1%. Iot I made an
averess dgily asin of 1.51 pounds, requiring 374 pounds of feed for
each 100 poande of gein. Lot II mede an average delly gain of 1.80
pounds requiring 398 pounds of feed for eamch 100 pounds of gain.
int 11 made sn savernge daily gain of 1.51 pounds reguiring 394 pounds
of feed far easch 100 pounds of gain. Iot IV mede sn aversze daily

zein of l.41 pounds reguiring 413 pounis of feed for esch 100 pounds



of gain. Iot 7 mede an average daily gein of 1.4¢ pounds, requiring
408 pounds of feed for each 100 pounds of gain.

The second experimeosnt was conducted wiilh Tive lots of ten, 58
pound pigs fed ihe sang rat_iou &8 the fipst for ninety dayz. Iot I
made sn average delly gain of 1.88 pounds requiring 343 pounds of
feed for each 100 pounds of gain., Lot Il mede s dally gsin of 1.88
pounde requiring 357 pounds of fead for esch 100 pounds of zain.
iot III mede an average daily gain of 1.85 pounds reguiring 361
nounde of feed for caeh 100 pounde of guln. lot IV made sp aversmge
deily seln of l.37, reguiring 376 pounds of feed for eseh 100 pounds
of gain. Iot ¥V made en eversge daily galn of 1.87 pounds, requiring
402 pounde of fezd foxr each 100 pounds of gain. Tae resuits of the
tun experimenic show bthet pigs fed 2 retion composed of five or ten
per cent alfulfe meal made the most satisfectory gairns. lot V, fed
& ration composed of 20 per cenl slfalia mesl mede approxisately as
gool gains as the check group Tod no alfelfa. The triel ssemed to
indieate that hoge cennot utilize e retion composed of more than

weenty per ceant alfelfsn mesl,
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 Alfelfe ss & Bource of Vitemins 4 end D

Zeller and Ellis (39 state in the 1939 yearboock of asgriculture:
"alialfa meal made by griunding slfelifs hey iz feirly rich
in protein end minerale and is & good muree of vitamins A and
D On asccount of its bulk it should not be fed ss the sole
protein supplement to fattening pigs, but it may be eombined with
other more coucentrated proteins. ALfalfe leal-meal has higher
proteln and & loser crude~fiber content &nd is usually higher in
price then alfalfa meal. In compsaring the two from the astandpoint
of economy, the vitamin snd mirersl content should be considered
in relstion to the need of the haze for these nutritive essentisls,
Alfalfa mesl or ground alfalfa hay cen be fed efficlently at &
level of B or 10 per cent of the total ratlon or even 15 o 20
per cont when tae retion is balenced otherwise. As & home grown
protein supplement, the use of slfalfe mesl way reduce tho cmount
of higher priced protein feeds thet must be purchased.®
Maynerd, (oldberg, end #iller {(16) studying dietary relationships
and stiffness in swine, fed eleven pige, ten weeks of age the following
ration: yellow comn meal, vheat middlings, casein, raw skimmilk,
precipitetsd calcium phosphate end ground limestone. The plgs were
housed and 4id not mave access to direct sunlight. Five of the pigs
developed "etiffness” after eizht weeks feeding in the trisl. Four
other pigs later developed stiffness and died. The retion of the two
remaining pige was then sltered to include D e.c. of cod liver oil
aud alfalfu meal was added up to 5 per cent of the total ration whieh
resulted in improvenent ané final disappeerance of the stiffness.
Powell (27} of the Purina experimentsl fap: reports sn experiment
whieh included 300 hoge to determine the deficiencies of a yellow corn
and tankage retion. The pigs with 85 aversga initi sl weight of 52
pounds were divided into twelvs lots of 25 plgs each. Two of the lots

were self-fed tankege @nd nwiber B yellow corn,., The remzining ten

lots were fed the trio mixture end othsr more complex protein
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supplement e wi th number 2 yellow ®rn. “he plgs in the corn an
tankage Ted lots on about the forty-foirih day of the experiment
bepcane uneble o uanile their lege end had lsrge pockets of ligquid
apperently joint oll sbont the joints. Jther groups fed the trio
Bizture, whics ic composed of B3 per cernt alfalfes meal in addition
to cottmeesd meal and tenlamge did mot develop this lameness and
swelling of the joints. Jesdisng s diYfercnt mineral supplesent and
end liver oil &id mot improve the affectod hogs.

Fostetler end Foster (11} report feeding two lotc of 30 pizs sech,
68.8 deys to determire the effect of sdding ground sl falfs hay to &
white shelled corn, fisn uwsel ration, Tie overage iniitisgl wel Lt of
the pips ves 98.4 poands, Lot I was self-fed white shelled corn and
fish meals. Lot II was self-fed white shelled corn and a mixturs of
3 parts fish neel and 1 pert ground al falfs hey. 1ot I msde en
gveraze dsily gain of 1.98 pouncs recuirias 370 pounds of feed for
sach 100 pounds gein. lot 1I made an average delly gain of 2.09
pownde, reculriag 377 pounds of Teed for 100 poundas gain. The results
show that for pigs weipnlug epproximately 100 pounds and having been
on speen pasture before the start of the experiment, it is not
necessary to &4 elfalfs to nrevent & vitsain A dsficlency on a sixty
day experinent. The mddition of wlfslfa hay was valuable however, due
to the reduction in consumpiion of e Tish meal aéd aleo the inorssse
iz daily sain,

Hostetler and Halverson {(12) summarizing the results of one
axperient repori thst pigs whieh were fed white corn, fish mesl snd
mineral ouit eating, developed lereness and in =ome cases died. The

vitsmin defieclisucy cceurred in the spring frosn fall ferroved pigs.



The substitution of yellow com for white correcited the $rouble. The
eddition of é per cent slfelfa real iu the ration sleo eorrected the
trouble.

punlop (8) reports the feeding of ten lote of three pigs each to
determnine & ration that wuld eapply suflficient vitamin A4 for normsl
growth snd storege. The pigs had ‘az gverege initial weight of 46
peunds. They were fed the following rstions: Iot I, berley meal 84
perts, extrscted soybesn seal 16 perte. int IT, barley meal 24 perts,
fish meal 18 parts. Let III, bariey meal 60 parits, weatings 24 parts,
and extracted soybesn meal 18 peris. fot IV, barley moal 24 parts,
weatings 68 parts, extrected soybean mepal 10 peris. Lot V, barley
moal 80 parts, rice meal 24 parts snd extracted sqgybesn mesl 15 parts.
iot VI, rice meel 84 parts and extracisd soybean meal 16 partse.

Lot VII, barler mesl 60 parts, maize meal 24 parts sud extrasted
soybesn mesl 16 parts. Iot VIII, barley neal £4 parts, maize meal
80 psrts snd extracted sbybean o1l meal 16 paris. Lot IX, barlsy
meal 60 parts, weatings 24 parts, extracted sorbean il mesl 1t parte
and alfalfa meal £ perits. Lot Z, barley meal 80 ports, westings 84
parts, extracted soybesn zpal 10 parts mé slfedfa meal 8 parts.

e rations fed ints I to VII izclusive wore zieficie;n“b in vitanmin
4L a8 most of the animals developed deficliency sympbons belors the end
of the triel. There wae 8lso no storaze of the vitaain in the liver.
Iot VIII fed a ration composed of siziy per cent meize wmsal apparently
pbtained sufficient vitemin 4 ag there was g azall ancunt stored in
the liver at the tims they were =laughtered. Lot IX fed two per cent

slfaelfes meal &4 not develop the vitgain 4 deficiency synmptons. There
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wes no vitemin 4 stored in tue liver, however. Iot X fed a ration
composed of 6 per ceat alfslfa mpal hed & vory low storsge of vitamin
A, A rstion composed of six per cent slfalfe sppeared to have too
much bulk for meximum growth.

Robison end Bohstedt {29} studying the vitamin and mineral
requirements of pigs, fed Tive lots of s&ix 42 pound pigs 175 days.
The following rations were self-fed, 1ot I, ground white corn 75 per
cent, vheat middlings 9 per cert, &nd linseed mesl 15 per cemt. Iot II
was fed the szme ration except two pounds of ground limestone was
added. ot I11 basal ration plus two pounds of ground limestone and
«5 per cent of the tWtal retion mede up of codliver oil. Iot IV,
basal ration plus five pounds of alfalfs msal. Iot V, basal ration
plus § pounds of alfelfs mesl and two pounds of ground limestone.
Iot I made any éve;eage dailv gein of .44 pounds, requiring 516 pounds
oi‘ Teed fr each 100 pounds of gain. Lot II made an sveraze daily gsin
of .49 pounds requiring 557 pounds of feed for each 100 pounis of gain,
Jot III made an average dally galn of 81 pounds, reguiring 459 pounds
of feed Ior sach 100 pounde of gain. 1ot IV made an aversge daily
gain of .88 ponnds, requirving M7 pounds of fead far 100 pounds of gein.
Iot V made m aversge delly gein of .59 pounds, and reguired 475 pounds

of feed for 100 pounds of geln.
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Digestibility of alfslfa ilesd

Mitchell snd Hapilton (1%) report feeding a barros weighing 178
pounds, 1200 grams of slfalfe meal dally. The nurpose of the trial
wvag to determine the &igestibility of slfslfs meal. The ration In
which the alfalfs mesl was fed contained 27.51 per cent alfslfs meal,
3 per cent mineral mixture, 5 per cent sucrose, and 64.49 per cent
corn starch. The slfalfc mesl used ip the triel contained 10.50
per cent water, 1l3.44 per cent c¢rude protein, 2.16 per cent of ether
soluble material, 7.61 per ceut ash, 26.88 per eent crude fiber, and
47,03 per eent nitrogen, Iree extract., Iis grose energy content was
5.90 calories per grom.

The coeffecients of mpporent digestibility af the alfslfs mesl
were 79.7 for dry matter, 37.9 for erude prstein, 94.0 for nitrogen
free extract, and 78.5 for grose energy. The true digestibility is
repregented by the following coeffeeclents, 45.9 for erude protein,
71.1 for nitrogen free extract, 1.9 for crude fiver and 38.6 for energy.
The digestibility of the ether extract could not be computed, dus to the
presence of more fat in the fsces then wes in the feed. The totsl
digestible nutriente amwounted to 51.3 per vent.

Norrison {24) reports from digestion trisle using wethers and
sieers the digestion cpeffecients of alfslfe meal to be: proteln 71,
fat 30, nitrogen free extrect 73, snd fiber 50. The total digestible

natrients were 52.9 per cent.



TaBLE I

SIRGIARY OF TRIALS REVIESED

HNusber Feed por
Lot fieference Initiasl Days Hate of Basalretion AlTalfs 100 1bs,
Stetion  Humber Humher Weight Fed Gain Gain
Okla. 3 38 8079 B4 1.70 Cats, 90, tankage lMeal 5% 383,25
Okla. 1 54 78.0 75 1.07 Eefir corn tankage ieal 467.6
. Dak 10 15 4.1 101 1.52 Qorn tacksge Hey 442,9
&, Dek 1z 15 740 96 1,56 Oround berley tenkege Hay 448,9
Se Dak 19 15 8l.3 80 1.856 &helled eorn tankege Hey 320.5
S. Dak 20 15 Bi.9 105 1.38 CGround barley tankage Hey 464.6
E. bak 31 37 146.3 o8 1.89 G&helled com tankege Hey 317.68
&, Dak 38 37 148.5 58 1.85 Ground barley tankage Hey 376.83
FeSeDadto 2 33 45.0 1186 1.74 Yeollow corn tanksge L.85.M. Mesl 5% 377.9
TeBelinla 3 38 45.0 115 1.70 Yellow corn tankage Meal 10% 377
VeleDedto 4 38 3.0 90 l.64 Yellow corn tankage Meal 15% 394.5
5 38 58.0 90 1.58 Yellow corn tanlags Meal 204 405

TeoDole



Summary of Trials Reviewed {eontd)

Hamber Peed per
Iot Reference Initial Days Rete of Basalration L1falfe 100 1bs.
Station Rumber Number  Welght EE@Y Gain Gein
Nebr. 1 9 137.8 70 1.b8 Jorn=-tanksge Hay 435
Webr. 2 9 135.9 7?0 1.13 Corn-ghorts Hay 530
Kebr. 3 9 134,53 7Q 1.67 Corn-shorts btenkage Hey 493
Hontana 1 35 54,9 118 1.23  vinter rys - barley Hay 485
2,64 lbs, daily
Hise. 2 2 104.7 84 1.37 Corn Heal 499.1
Konsas 2 5] 125.0 83 1.3% Kafir Mesal 816
Kansasg 14 18 | 138.0 112 1.18 Corn meal Hay 697
Nevada 4 10 43.3 114 0.95 Corn middlings;tankege Ground Hay 412,91
Pa, % 18 107.5 74 +31 Cornpeal Hay 1320
Col. i 3 868.0 91 l,l? orn Yeal 583
Gol. e 3 68.0 91 1.26 Corn, barley Hay 508
Idasho & 25 85,0 98 1.20 Psas, berley Hay 462
Ne Mexien 1 31 71.0 73 1.01 Corn, 3 parts Hay, 1 pert 486



Bxperinmental

The objects of this expericent were ac followe:
l. To show the need fr a carotens supplemmnt in 8 ration composed of
ground barley, tunksce &nd cottonsecd measl.
Zo To detcermine the supplementary value of alfslfs meel when added
to a bassl ration of barley, tankage snd cottonseed mesl.
Z. To compere dehydrited alfalfa leaf meal end ground, eum ewrsd,

glfelfs hay in rations for growing snd fattening swine.

24
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Fot

Mathnd of Procedure

Forty head of purebred pigs wiith an average initizl weipght of
98 pounds were divided as avenly &s possible intp four lots of ten
pige each. The pigs used wore both gilbs and barrows of each of the
breed represented in the eollese herd, namely, Duroc Jersey, Poland
China, Hempshire and Berkshire..

The ples were 8ll housed in the sme seot of feeding sheds and
lotes. The sheds =4 lote ware of uniform size, had concrete floors
ead were opened n the south.

The pviga were selfi-fed free choice and had accese to walter and
minerals 8t 81l times. The minerel nixture being compesed of egual
parts of salt, stean=d bone me sl and powered linestone.

The barley used in thi# trisl weighed 48.5 pounds to the bushel
end graded "sample.”® It was groumnd in & hermer mill with & 1/8 inch
scereen., Hegalar digester tankage, conbtaining 80 per cent crude
protein was fed in all rations. The cottonseed meal fed o all lots
containad 43 per cent erude protein. The dehydrated slfelfa lesf mesl
contained 20 per cent crude protein. It was of excellent color and
guality, and contsined 100 parts of carotene per million. High guality,
third cutting, sun cured elfslfe hay, containing 31 parts of cerotene
per million was wed. It was grouné with & hamermill with a 3/32 ineh
sereen. ‘The commercial carotece supplement used was an extrsct from

ecarrots. It coutained 1982 perts of carcoteme per million.



Retions

{8elf-fed free choice)

Ipt I received a ration comosed of ground barley, end & protein
supplement eomposed of 75 parts temkege and 25 parts cottonseed meal,

Lot IT received & ration composed of ground barley, and a protein
supplenent composed of 73 parts of tenkape ant 5 perts of cottonseed
mezle Sixty c.c. of & comnercial carotene supplement was mixed with
approximately ten pounds of ground barley end placed in the feeder
trough deaily.

iot 111 received a ration wmposed of ground barley, end a
protein supplement eouposed of tankage 350 parts, Coittmseed mesl 25
parbts ood dehydrsted slfslfa leaf mesl 25 parts.

Int IV received g ratlon cmposed »f ground barley end a protein
supplement esmposed of tankage B0 parts, cottonseed meel 25 parts,
end ground alfelfs agy 20 parts.

A minersl mixture composed of egual parts salt, steamed bone meal

Xi)
5]
T

i

& posdered liwestone was self-fed, free choice to &1l lots,.

5



Result s

Iot I fed only the beassl rstion made an average dsily gein of
only .92 pound, and required 557.21 pounds of feed for each 100 pounds
of gain, A comparism of lots I mé I indieate that the absenes of
a csrotene supplesent iz Jot I was larrsely ressonsible for tie low
deily pain and high feed regquiremesnt per unit of gein in their group.

CInt IX fed the esrotore cupplewent in addition to ths basal
ration, nade en aversge daily gain of 1l.42 poundz, azd recuired 394.69
pounds of feed for each 100 poands of gain. The resulls show B4
peund of ithe comaercisl cargtenc minplement saved 143.36 pounds of
ground barlsy, 9.77 pounds of fanksze, J3.80 pounds of cottonseed wmosl,
znd 1l.48 pounds of mipersl in producisg 100 pounds of geain. In other
words, for esch 297 (.84 pound) spent for curotene ;1.84 was suved on
barley, tanksge, cottaisesd and minerasl or a8 net saving of {1.55 when
org considers only the Incresse in welizht on the hogs.

Jot 11 fed dehydrated elfalfe leaf meal in aldition to the bassl
retion made an aversges d¢aily gain of 1.406 pomds and reguired 385
pounds of feed for esch one hundred pounds of zain., Ths addition of
dehydrated glfalfs leaf meal resulted in a2 saviny of 9.76 pounds of
tankagze, l6G.5 pounds of barley, .43 pounds of eottonsezd meal, #and
1.86 pounds of mirersl as ghomm by & comperison of Inbe TIT end I.
That is to say, thet for each 14¢ expenditure ibr dehydrated allalfe
leaf moeel, 1.84 was saved oo borley, tankaze, cottonseed mesal, and
mimsral. Thls gives the dehydrated slfslfe leaf mezal & value of

§21.82 per ome hundred pounds.



& comperison of [ots II and III reveals thﬁt the eddition of 8.43
pounds of dehydrated slfelfea leafl meal fod in Lot III resulted in e
saving of 18.44 poumdse of barley, .37 pounds of mineral, and .84 pounds
of earotens supplement for 100 pounds of gain., Practically identical
amounts of tanimge were reguired in these lots. In other words the
cost of the dshydraied slfalfa meal plus the cost of the axtrs cotten-
gesd weal used in Iot IIl amounted to 19¢. This zrmount =ubtracted from
the cost of the additional barley, mincrel mmd the corobene supplesent
fod in Iobt II which amounted to 5l¢, would result in o net saving of
S2¢ fTor 100 pounds of gaine.

Int IV fed ground, sun cared glfelfs hay in addition to the basal
ration nads sn average deily gain of 1.34 pounds, and regquirsd 308B.17
pounds of feed fHr esch 100 pounds of gein. The sddition of 6.79 pounds
of ground alfalfs hay resulted in a saving of 13.04 pounds of tonkage,
140.50 pounds of barliey, 2.08 pounis of cobttonsasd neal, and .41 pounds
of minersl as shown by o comarison of Iots I and I1I. That is to s=say,
that for each 53¢ worth of graird slfalfa hay fed, J1.35 was szavad on
bearley, tankage, cotbtonsesd meal and minerel. Considering only the
incremss in weight on the hogs, the ground elfalfa hey proved to be
worth $287.75 per oue huadred nouads as shown by & comparigcen of Iots
i =ad IV.

A4 comparison of Lots i ani IV shoy 8¢ spest for grsund alfslfa
hsy and the additionsl cotionseed meal and mirsral reguired to produce
100 pounds of gain, reeulted la & saving of 31¢ in berley, tanunge and
sarotene supplement for 100 pounds of gain.

A comparison of lovs I1X and IV zhow tint the fepd cost was



identical, the ration fed Iot III bhaving a slight advantage due to a

«12 pound larger gain per head daily.



TeRLE 11

CARQLENE IW RATIONS TOI GROIING A0 FalTdEy

Februsry 25 to

Hay 11, 1940

ARG SPIkE IN DRY LOT

Iot II

nt ITT

lot Ho. Int I Iot IV
Gr. Barley Or.Barley Or.Berley Or.3arley
Tenkage Tankage Tankage Tankage
CoeSelda CoSalds C. 8.5 CaB.31,
Mineral Mineral Dealf.Igafl Gr. 411, Hay
Caratene  Yeal Mineral
Suppl. Minersl
Pigs Per lot 10 1 10 10
Av, Initizl 74, $8.1 aB 99.1 98.9
Av. Final W%, 173,.6 207 211.8 202.4
Av, Totzl Gain 75.5 169 112.1 103.5
Feed Reguired per
100 1bs. Gain:
Ground Barley 518.29 367.45 347.99 355,99
Tankage 26,62 16.85 16.86 13.58
Dehydrated alifalfs
leafl moel .43
Ground, sun cured 6.79
slfalfa hay
fobtonsesd masl 8.87 .88 8.42 8.79
Garstene Sipplement .4
Hinersl Mixituare D.43 3. 95 3.57 5.02
Total Feed Rasguired to
Produece 100 lbec. of Gain: B57.21 F4.6%9 305,59 398.17
gost of 100 1bs. of Jain 6.11 4,57 4o 25 4.86



Table II (contd)

Feed Prices Used (100 pound basis)

Ground Barley $1.00 Ground Alfslfa Hay «B8¢
Tenkege 2.79 Mineral Mixture 1.23
Cottongeed Mesl 1.70 Csarotense Supplement{per 1b.}.354

Dehyédrated Alfslfe lsal
Heal 1.70



TeBll TIX

AVELDAGE ¥FIED OUMOUALD DAILY PER PIG BY LOIS

ot I Iot I1 Lot 11T ot IV
Rarley 506 He20 B 06 4498
Supplexant o35 o3 49 35
Tenkage 26 « 2% o2 « 158
Cottonssed Morl <08 08 12 «0Y
Ground ilfalfs Hey <09
Dehydrated Alfalfa
leafl jesal e12
Carotens Supplement 012
HMinersals <05 «06 05 07

Total 5.81 b.¥12 5.09 5.71
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ot I iot II Int III Int IV

Barley 3898 4006 3801 3788
Supplement 268 245 378 281
Tenkage 201 183.75 189 140,85
Cottonseed Meal 67 61.25 94,5 70,25
Ground Alfalfe Hay 70.85
Dehydreted Alfalfa
leay Neal 94.5
Garotene Supplesent 9.14
Mineral 41 43 40 be

Tot sl 41@7 4120 .89 4319 4149.20
Rutritive Ratio 1:5.3 1:5.7 1:5.4 1:5.8
Per cent of Total
Ration Alfslfs 0 O 2.1 1.7



DIBGUSSI

The results from this experivent agree with the work of
Yorrigson and associntes {20} thet the addition of small emounts of
ground slfalfa hay to & fattening hopg ration composed of the ceresl
grains, cotitonseed meal and tankags result in sn improvesent of tha
ration, nemely & reduetion in counsumption of fesd per unit of gein
gnd higher daily gains.

Mo attempt was nade in this experiment to determine the largest
percentage of the total ration thet could be composed of alfalfs mesl
snd econgmically utillzed by fettenin:s hogs. The pigs were self-fed
free choice and by balancing their rwa retion eonsumed @lfznlfe meal
up to 2 per cent of the total retion. Hice {(28) ami Nordby (25)
belisve that & fattening hog rstion should be composed »f vol nmore
than § per cent slfslfs meal. JZeller ond Ellis {38, also secured the
best remilts wiith rations containipg not mwore thap § por cent alfelfe
meal.

It is possible that the barley, tankazs or ¢nriionsesd mseal
carried smaell amonuts of cerotene or vitemin 4, mnd thus $hat the
ration fed Lot I was not entirely devpid of caroisse or vitemwin A.
Howsver, it is guite apparent theit it 4id not carry enough carotene
for roxinun growth. 4 lsck of grosth was the only visible evideuce
of & lack of carptene.

Yo attenpt was wmade o determive te vitanin 4 storege in any of
the pigs wed in this trisl either &t the bepinning or the end of the

trial. The fact tilwt very little pasiure was aveileble for these pigs
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from birth until the stort of the trial and that they had been on a
ration in whichk groand kefir end ground barley were the prineipal
source of notrients would leud one %o believe {thot they had & mell
storege of vitamin A. 4Alsp 1% was noted thst Lot I made low gains
fran the beglmuing of the trinl which would indicate a very mwmll
svorage of vitaadn A

fhis would indicate that there may be meny herds of swim over
the state fed on rations similar o thet fed Iot I which shos no
gvidences of en acute lack of viteanin 4, yet may be making elow and
inefficient gains. .Such &8 deficiency cen be easily corrected as shown
by a compsarigon of Jot I with Ipts II, III ang IV,

Furthar snd more detailed studies need to be made to determine
the emount of carotene recuired by swine of verious sges snd on & wide

variety of rations unier experirentsl and preacticsl feed yard econditions.



The literstire reviewed revesls that experisents condusted with
alfalfs ae & feeld for hogs have been for the wost part to dstermine
itas sbillty to swplement e ther peri or 411 of the animsl pdrotein
such as tanksge., These cxperirents dsmonatrate that alfslfa iz not
satiafectory when fod as a single supplasent to a greln ration. The
literature reviewed also indicates thet high quelity, sun eured,
alfalfe hay is & very gpol sourcs of carotene when gdded to rations
commonly fed fattening hogs.

The exporiment presented in this thesis dempnstrstes ths need
for csrotene in some of the ratlons womonly fed ewine in (xlahoms.

Four lots composed of ten plgs each, were fed for 79 days. ‘The
aversre initisl woipht of the pigs was 93 pounds. Iot I, s2lf-fed &
ration eomposed of barley, tanksge and cottonsecsd mesl, mede an
aversgo daily gain of .98 pounds. Int I1, self-fed & commerecisl
carotene supplenent in eddition to the basel ration, made & aversge

d

)

ily gain of 1.48 poundss Lot 11T, scli-Ted dehydratsd alfalfs leef
meel made an averasge daily gein of 1.46 pounds. Iot IV, self-fed ground,
gun curad glfslfe hay made sm averace deily gain of 1.42 pounds. Then
the Teed cost per unit of goiln was coypered, it was found st elither
the commercis]l cmrotens supplearent, dehydrated alfelfs lzafl mesl or
groand, sun curel &lfelfe hey are sBatisfootory cerobens supplements to

6 grein retion, and thset a esroiene supplement v o8 neeessary for

gconaxical production.
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