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ABSTRACT

TITLE ~ A study of dehydrated forage products in swine retions.
AUTHOR = John Cameron Brown
SUIMARY OF RESULTS - A comparison was made of dehvdrated cereal grass
meal and dehydrated alfalfa meal in rations for growing-fattening swine
fed under dry-lot conditions. The results of this investigation are as
followss-

1. The addition of either dehydrated alfalfa meal or cereal grass

meal np to and including 10% of the total ration did not sig-
nificantly affect the rate of gain.

2. Rates of gain and feed efficiency tended to decrease with in-
creasing levels of forages in the ration.

e

5. Dehydrated cereal grass meal was superior at all levels to
dehydrated alfalfa meal in growing-fattening rations with res—
rect to rate of gain, feed efficiency and carcass quality.

L. Dehydrated cereal grass meal and dehvdreted alfslfa meal were
ccmnarable in velue in finishing rations at levels up to 20%
T the total ration with respect to rate of gain, feed effic~.

luﬁCy and carcass quality.

5. Dehydrated cereal grass meal was superior to dehydrated 1fslfa
meal with respect to rate of gain, feed efficiency, and carcass
quality in all trials at the L0% level of inclusion.

6. When compared to the barley, oats, soybean oll meal basal ration
in no cese: did the iaclusion of dehydrated glfalfa meal or de-
hydrated cereal grass meal result in an improvement in rate of
gain or feed efficiency.

7. Gilts produced carcasses of higher quality than did the barrows.

8. Carcass quality improved with the increase in level of forages
up to 20% of the total ration.
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- INTRODUCTION

The value of any domestic animsl is directly related to its ability
to coavert feedstuffs into more refined products suitable for utilization
by man., The more efficient the conversion the greater is the economy of
production. Because swine and poultry compete with man for grains, their
ability to utilize forages is especially important in the interest of ec-—
opomical production. The utilization of such products in rations for
monogastric animals has been extended by an increasing knowledge of animal
nutrition. TForages are relatively high in fibre which swine and poultry
are able to utilize to a limited extent only. However, as a result of
research with these products their use has increased.

It is well known that vitamin A is essential for normal physiological
vrocesses of the body., Carotene, the precursor of vitamin A, is found in
quantity in alfalfa and cereal grasses. For many years succulent and dfied
forages have been an important source of carotene for swine and poultry.
For this reason alone they are commonly added to the diet of these animals
to ensure an adequate supply of vitamin A. These products are usually
purchased on the basis of their guaranteed carotene content. However, the
synthetic production of vitamin A on a commercial scale has made available
another ecohomic source. Alfalfa and cereal grass are known to contain
many other mutrients such as riboflavin, thiamine, ascorbic acid, tocopherol,
amino acids, mineral salts, fats, waxes, sugars, and as yet unidentified
growth factors. !MNost of these mutrients are required in properly balanced
rations and hence add to the value of dehydrated products over and sbove
thelr potential carotene content,

Individual feedstuffs seldom constitute an adequate ration balanced
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for vitamins, minerals, and proteins; forages are no exception particular—
ly for swine and poultry. However, the extent to which such feedstuffs
can be utilized by swine and poultry is of fundamental vhysiological and
economical importance. Since forage crops play an important role in the
economy of agriculture, their maximum utilization by farm animals is
highly desirsble,

Under many conditions natural curing is not conducive to the produc-
tion of high quality forage products due to heavy losses of nutrients
occasioned by bleaching, leaching, and leaf loss. Mechanical dehydraticn
has overcome these losses to a large extent and thus increased consider-
ably the value of the products so produced., In most res?ects dehydrated

cereal grass meal and dehydrated alfalfa leaf meal appear to be of similar

nubritional value.
OBJECT OF THE STUDY

In view of the foregoing, and particularly because there has been
little research work reported on the relative nutritional value of alfglfa
undertaken
and cereal grass the experiments described herein were/to determine the
compargtive nutritional value of dehydrated alfalfa leaf meal and dehydrated

cereal grass meal in rations for growing and fattening swine, with respect

to rate of gain, feed efficiency, and carcass quality.



CHAPTER II

REVIEW OF LITERATUR

(&

Historical
The efficiency of swine production has been increased as a result of
experimental work on the value of forages in swine rations. These invest-
o
igations deal particuiarly'with alfalfa, as a supplement in rations, with
a consideration of mutrients such as protein, minerals, carotene, B com=
plex vitamins, and as yet unknown factors. Reference is also made to
growth depressant facfor (s) believed to be present in alfalfa, Only a
very limited amount is reported on the use of cereal grass as a supple-
ment to rations. A number of investigators have studied the oxidation of
their findings
carotene Of alfalfas under various conditions of storsge and/are revorted
hersin.

Early workers in the field investigated the feeding value of forages
for sows and growing-fattening swine cn pasture and in dryv-lot. Wilson
(191}, Peters and Geiken (1916), and Evvard (1917) reported improved per-
formance with sows and growing-fatlening swine with alfalfa hay as part
of the ration. Kuhlman (1926} and ﬁéadley (1932) found that alfalfé‘hay
improved hog rations by increasing rate of gain and improving feed ef-
ficiencv. Evvard (1929) obtained satisfactory results with alfalfa hay
and alfalfa leaves as supplements in dry-lot rations for fattening swine.
Nbrdley'(l929) stated that alfalfs hayv or alfalfa leaves should not-com_
prise more than 5% of the ration for growing~fattening swine and in ad-
dition revorted that alfalfa fed with barley and tankage was superior to
barley and tankage alone. Evvard (1929) emphasized the deleterious

effects of the increased fibre in rations if the level was much over 5%

of the total feed. According to Oliver and Potter (1930), long alfalfa
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nay, as a supplement to grain, induced greater daily feed consumption and
Similar results were obbagined when ground ale
It was suggested that alfalfa meal
its bulkiness.

larger and chesper gains.

11 hav was mixed in the ration.
£ retion bocgase of

fal
hould nct comprise more than 5% of th
Ellis et al (1912} reported the results of replac corn in a corn,
seed oil meal basal ration with soybean, alfalfa, and
15, and 20 ver cent respective

tankage and 1

lespedeza hay meals at levels of O, 5, 10,
They found that level of replacement had 1little effect upon
ney decreased with the increasing

1) reported that a "trio

for each hay.
rate of gain: Hewever, feed effic
levels of hay meals. Fargo and co-workers (1oL
mizture" of tankage, linseed meal, and alfglfa hay resulted in a signif-
gain than tankage alone when fed with corn in dry-
é 15% levels of
el of

icantly greater rate of

lot. The Wisconsin Station (1943} also reported that 5% an
gave satisfactory results;
A ration consisting of 15%

ground alfalfs hay, with corn
roved to be the most economical.
orn decreased rate of gain and feed ef
in the

alfalfa hay
and 55%
high level of fibre

1falfa meal, 30% oats
This decrease was atbtributed to the
tankage, soy=

Fficiency.
ration.
Keith et al (19L2) fed a concentrate mixture of corn
bean o0il meal, L% suncu: L ground alfalfa, and salt, to hogs averaging 70
to 100 pounds in weight.’ They observed a stiffness in gait developing be-
fore the pigs reached 150 pounds. The ration was found to be low din
manganese, and the addition of manganese sulphate prevented the occurrence
of the stiffness, but did not cure the condition once it had developed.
ight developed anorexia,
diarrhesz, indicating that the

1

) E £
gtarted on this ration at 20 to 35 rvounds in we
and diarrhes

Tigs
mild dermatitis, emsciation, wealkness,
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level of alfelfa did not supply the factor or factors necessary to pre-

vent the condition. Xrider et al (19L7) reported that the addition of L}

meat
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dehydrated glfalfa mesl to a basa

scraps, soybean meal, iodized salt, and witamins A and D, when fed to pigs

Ys
between weaning and 100 pounds in weight produced a greater rate of gain
and used 13% less feed per 100 pounds of gain than the basal ration with=

out the alfalfa. The addition of 10% dehvdrated alfsalfs mesl produced
even better results than L%. Two or L% fish solubles were both egual in
feeding velue to 10% dehydrated alfalfs meal., Four % fish solubles alone
produced as ravid gains as 6% dehydrated alfslfa meal and L% fish solubles.
Apparently. both the alfalfa and fish solubles contained factors necessary
for satisfactory growth,

Fairbanks and associates (19Ll.) observed that the addition of hulled
cats to a corn, beef meal, soybean meal, alfalfa meal basal ration, had
significant positive effect on rate of gain and feed efficiency when fed
1o pigs welighing initially 30 to 75 pounds. The szdding cf dfl@O skimnillk
or dried corn distillerssolubles did not appear to improve the nutritive
properties of the basal ration and the pigs exhibited emaciation, diarrhea,
anorexia, weakness, mild dermatitis, and retarded growth. The inclusicn
of alfalfe in the ration did not alleviate the condition.

Hoss et 91 (1944) observed that a corn—soyoean meal diet did not sup=
rort normal gestation in sows, as indicated by congenital melformations,
i.e. syndactylism, talipes, and paralysis agitans, in the offspring. Al-
falfez restored normal gestatioﬁ, wholly or in part, depending on the
quality fed. Barlier Ross et al (1912) found that 15% alfalfs, added to

normal. verroduction.
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an ordinary ration, at the expense of c
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‘In the investigstion 1t appeared that the basal ration was deficient in a

Two of the factors necessary for lactation appeared to be
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para=—asminobenzoic acid and inositol. This work suggested that alfalfa is
a source of some of the valusble B complex vitamins. Irider et al (1¢hé

on of ground yellow corn, soybean oil meal, 5% dehydrated

[

found that a rat
alfalfa meal, minerals, and cod liver oil, was inadequate for proper ges-
tation and lactation. The deficiencies of this ration were corrected by
supplementing with rve pasture, 10% alfalfa, or 2 % or L% condensed fish
sclubles.

Levels of alfalfa up to 30% of the ration gave comparsble results
with growing-fattening swine according to Bohman et al (1953). When al-

resulls were obtained. A

4

felfa comprised 50% of the ration only fair

enificantly creater rate of gain and supsrior feed efficiency was obe
= < o o &

[1)]
heN

tained with 50% pelleted alfalfa as compared with 50% ground 2lfalfs.

et

Thile there was a marked enlargement of the stomach and intestines in the
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groups receiving 30% and 50% azlfalfe there were no significant differer
in dressing percentages or in carcass guality. In this connection Forbes’
and Hemilton (1952) found that pelleting alfalfa increased the fibre utile

ion by swine and demonstrated that the source of fibre affects its
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ptilization. ‘When alfalfe provided 23.6% of the total ration and L2.5%
of the crude fibre, LO.T% of the cellulose was digested.

In geners]l many beneficial results have been obtained through the use
of alfalfa in rations for growing-fattening and gestating-lactating swire,

Recently, investigators in the poultry mubrition field have indicated that

there is a growth depressant in alfalfa. Working with growing-fattening




swine Dinusson et al (1953) reported that the addition of 5% dehydrated
alfzlfa meal of excellent quality to a corn-soybean meal ration signifi-
cantly decreased the rate of gain. The dehydrated alfalfa apoeared o
reduce palatability and promote "sorting" and waste of feed., However,
the deleterious effect of the alfalfa could not be explained on this basis.
Feed efficiencywas noticeably inferior for lots receiving alfalfa. Din-
usson (1955). concluded after several years experimentation that 5%
dehydrated alfslfa meal proved to be of no benefit and in some cases
definitely harmful in fattening rations. Furthermore, the harmful effect
was apparently more than could be explained on the basis of lowered energy
and the effectswere more noticeable when feeds such as barley and oats were
the main grains. This conclusion does not agree witﬁ results obtained by
other workers and no explanation for the diécrepancy seems plausible at
the present time. However, investigators in poultry nutrition have sug-
gested possible explanations that might apply to the inconsistent results
in swine. Cooney et al (1948) found that rations containing 5% dehydrated
alfalfa were no better than the basal ones containing no alfalfa. A dep-
ression of growth and a general lowered feed efficiency occurred when the
levels of dehydrated alfalfa were increased beyond 5%. Cooney concluded
that there are differences in alfalfa meal of apparently similar quality
and that there are factors in alfalfa meal which apprecisbly depress growbh
when added in excess of 10% of the total ration,

A number of investigations have been conducted dealing srecifically
with the inhibiting factor or factors. Lepkovsky et al (1950) reported the
growth depressing effect of alfalfa was not effected by different dry

temperatures and periods of storage. Storage at low temperatures and low



moisture did not alter the effect of the depressant, although ashing
destroyed it, indicating that it is organic in nature. In conclusion he
stated the following:

1. "Dehydrated alfalfa contains a substance or substances probably
organic in nature which depresses growth in chicks.

2. Storage of alfelfa meal at room temperature or in cold at 1E°F
has little effect on the growth depressing substance of alfalfa
meal.

3. The growth depressant is apparently stable to the existing methods
of preparing alfalfa meal and to autoclaving in neutral, alkaline,
or acid medium.

ly. The depressing agent can be removed from glfalfa by repsated ex-
traction with hot water.

5. Vitamins of the B complex in the amount fed had no effect in
counteracting the depressing agent.™

Peterson (1950a)observed a growth depressiqn in chicks fed an aqueous
extract of alfzlfa meal. The strong foaming properties of this extract
suggested saponins as the growth depressing agent. The addition of chol-
esterol to the rations containing the alfalfa extract counteracted the
growth depressing effect on the chicks.

Heywang (1956) fed chicks levels of 5, 10, 15, 20 and 25% of sun cured
alfzlfa meal and dehydrated alfalfa ameal, The growth depression of the
sun cured meal was greater than that of the dehydrated mesl at 15, 20 and
25% levels. In general, the efficiency of feed utilization decreased as
the level of either kind of 2l1falfa meal in the diet increased. The growth
depressant was quite evident at four weeks of age at the 25% level. How-
ever, at 12 weeks, the differences among average weights of the pullets
| receiving the basal diet and those receiving 5, 10, 15 or 20% dehydrated

meal were not stetistically significant. Kodras et al (1951a)obtained de-
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tressed growth with chicks fed rations containing fresh elfalfa, alfalfa
meal, alfalfa leaves, and alfalfa stems which were et in the bud ard

full bloom stage. Alfalfa leaves depressed growth to a greater extent

ok

han the stems which suoports the view that fibre per se is not the de=
tressant facter. The depressant is aprarently oresent in greater quanti=-
ties in the lesves than in the stems. In another veport Kodras et al

(1651 b) compared sun cured with del Vdretpd alfalfa on the growth of chicks

at 20% level in rations. The depression of growth was greater with normal

sun cured alfalfa than with early sun cored alfalfa. It appeared that the

fibre level was not responsible for the depressing effect on chick growbh.

The addition of 17 cholesterol counteracted the growth irhibition, but the
o

addition of glycerol, butanol, ocbancl, and vitamins had no effect on the

depressant. Wilgus and madsen (195}, in an extensive study using 100

0’ Q

t

different samples of alfalfa meal fed to chicks at a 10% level found that
the irhibition was not caused by the fibre per se nor was it related to

the ash constituents, Alfalfa meal below % avpeared to improve early
ol ol Rty

.

growth but as the levels increased beyond 5% growtn declined prorortionately.

ps

£
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These investigators concluded, however, that fiore content and bulk of al=
falfa meal are probably more important than the so-called inhibitory factor
in limibing amounts of alfalfa to be used in a chick ration.

Peterson (1050 b) found that growth depression of chicks by alfelfa

meal was counteracted by cholesterol at levels of 0.5%, 1.07 and 1. m and

that the addition of fst enhanced this counteraction since cho olesterol is

0

nore readily absorbable in the presence of fat.

[ ¥a)
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Haywang ond Bird (195L) investigated theeffect of alfalfa saponin on

"")

the growth and feed efficiency of chicks, and I




was required to produce an ummistsksble inhibition of growth., In relation
to alfalfa meal, 0.27% szaponinwds equivalent to a 25% level of alfalfa in
Yediet. The date did not indicate that saponin was the only component of
alfalfa causing depression of growth.

I g1l established in poultry nutrition that 21fazlfa at
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levels higher than 5% will appreciably depress growbth and that this growth
depression is more likely due to saponins than to fibre. Generally, in
growing-fattening swine the same experience has not been obtained with
higher levels of alfalfa. Inclusion of alfalfa up to 15% of the ration

in most cases was not deleteriousy results comparsble to those on a bassl
ration were obtained by most investigators with the exception of Dinﬁsson

{1953, 1955). It is possible that swine may'have a greater tolerance for

this growth depressing factor. Wilgus and Madsen (195L) and Cooney et al

&

(198} suggested there is extreme varisbility in alfalfa quality with con-
. sequent differences in chick growth. This may explain, in part at least,
the results obtained by Dinusson et al (1953, 1955).

Dehydrated Cereal Grasses

The literature reviewed revealed no reference to the use of dehy-
drated cereal grasses in rations for growing-fattenin ng swine and very
little is reported with respect to its use in poultry rations. However,

- Slinger ?f;ﬁl.(19h9) reported that one pound of dehydrated cereal grass
could replace two pounds of dehydrated alfalfa meal in practical poultry
starting rafions and that a mixture of the two supplements gave superior
results to either one alone. Lampman et al (19383) reported that dehydrated
orchard grass, the primary constituent of dehydrated ceresl grass meal,

.

contained sufficient manganese to prevent perosis. By analysis the orchard
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contained four times as much manganese as alfalfa. Young (1955)

(e}
wn

ras
reported that the addition of dehydrated a2lfalfa leaf meal and dehydrated
cereal grass meal in chick starter rations resulted in a depression of
growth and lowered feed efficiency as the levels were increased from O to
20%. There appeared to be little differsnce between the alfalfa and
cereal grass on growth rate when included up to 10%. However, above that
level the depression of growth was not as marked for the cereal grass fed
chicks. It would seem that a factor or factors other than fibre‘was e Sm
ponsible for this result. It was postulated that the cereal grass cone
tained less of the inhibiting factor than is reported to be present in
alfalfa.

Carotene

The importance of forages, dehydrated or otherwise, in rations for
swine and poultry 1s due largely to their carotene content. OCyring and
storage to preserve carotene is a major problem in the production of
quality forages for use in livestock rations.

Intensive investigation into the loss of carotene and vitamin A in
different feeds was conducted by Fraps and Kemmerer (1937), Wierer and
Bethke ‘(l9l:l)5 and Bernstein and Thompson (194L7) a1l of whom reported similar
results on the destruction of carotene under various conditions of storage
and temperature. Cenerazlly, high temperatures and light are conducive to
destruction of carotene. Low temperatures and darkness reduce the rate
of destruction. In this connection Seshon and Sen (19L2) found that at-
ﬁospheric oxygen plays the predominant part in the destruction of carotene
and that heat, light, and moisture, act as accelerating agents. Halverson

and Hart (19L8) and Nelson et 21 (1948) postulated that the preservation
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of carotene is gccomplished by increas ng the respiratory enzyme actio
within the alfalfa leaf meal which in turn consumes the available oxygen
supoly and thus prevents the oxidstive destruction of carotene. For this

respiratory enzyme action the alfalfa leaf meal should contaln approx-
imately 12.5% moisture.
Hentges et al (1952) investigated various feeds as sources of carotene

and indicated that dehydrated alfalfa mezl and pellets, crystallized car-—

otene in cotton seed oil, sun cured alfalfa hay, and yellow corn, ranged

.

n that order in carotene conbtent as well as in effectiveness in prevent—

LS}

ing or corrscting a vitamin A deficiency. Generally, 5 grams of good

quality dehydrated alfalfa meal per day or 32 grams of good quality ground

sun cured alfalfa meal supplied sufficient carotene for 90 pound pigs.




swine, a feeding trial involving 72 pigs of purebred Yorkshire and

shire x Tawworth breeding from the University herd was undertaken in the
£211 of 1053, The pigs had been raised to weaning by sows on adeqguate

rations and creep fed during the nursing period. The average initial
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seventy=two pigs were allotted fto 9 lots of 8 pigs each on the basis o

totasl weight per lot, sex, and breeding.

The basal portion of the ration was made up of wheat, oats, and

barley, in approximately equal amounts, grading No. 3 Northern, No. 1
Feed, and No. 1 Feed, respectively. The protein supplement for all
rations was three parts soybean oil meal and one part meat meal. (Téble 1.
Provein and fibre velues cited oy'horwﬂso“ (1951} were used in the form-

ulgtions. Two stages were employed in the feeding regime; weaning to

peroximately 105 pounds, during which period the pigs received an 18%

"3
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protein ration, and 105 pounds to market weight, when they receive

1% protein ration,

The vpigs were bedded with straw and self=fed in dry lot on concrste

#0e
sis G
70¢1un ST Lne products sre sold commercially in Canade under the
namne Vlta-b&eens(dehydrated glfalfa leaf meal) and Vita-Gras (dehyd
cereel grass meal). The alfalfa and cereal grass contained by ana
a minimom of 20% protein and 21 and 33 milligrams of carotene per
respectively. The manufacturers of these two products state that
de}ﬁdratlon process no chemicals or anti-oxidants are used.

d to hereafter as alfaglfa, Medicago Sativa, and ceveal grass,
ard Grass, J&wuﬁliﬁ §Tomerata and tew Zealand Rye Gra
t




Experiment I

Table 1. - Composition of Meal iMixtures

Treatments A B C . D &
Caleulated % protein 18 1 18 e 13 1 18 1 13 i
Wheat 22,0 27.0 22.0 27.0 32,5 29.0 3,5 29,0 32,0  30.0
Oats 2%,5 26,0 23,5 26,0 15.0 29.0 15.0 29,0 17.0 31,0
Barley 23.0 26.0 23,0 26,0 28,0 20,0 28,0 29.0  30.0  31.0
Dehydrated cereal

grass meal - - 20.0 20,0 - - 10.0 10,0 - o
Dehydrated alfalfa

ileaf meal 20,0 20.0 - - 10.0 10.0 - - 5.0 5.0
leat meal 2.6 - 2.6 - 3,3 0.5 3.3 0.5 3.7 0.5
Sov bean oil mesl 7.9 - 7.9 - 10.2 1.5 10,2 1.5 11.3 1.5
Ground limestone 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Todized salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Dry vitamin DZ)’X‘ 5.7grans 5.7 5.7 5.7 5.7 5.7 5.7 5.7 Be? 5.7
Dry vitamin At - - - - - - - - - -
% 24,800 I.U, per gram

#3% 5,000 I.U, per gram

Continuede. .




Experiment I

Teble 1, continued.. Composition of lleal Mixtures

Treatments F G H I
Calculated % protein = 18 1 18 Cak ‘ 18 1 ‘ 18 Uy
Wheat 32,0 30,0 29.0 31.5 29,0 .5 27.0 31.0
Osgtls ‘ 17.0 31,0 23,0 31.5 23.0 31.5 27.0 2.0
Barley 30.0 31.0 29,0 %1.5 29,0 %1.5 27.0 31.0
Dehydrated cereal

grass meal 5.0 5.0 - o 1.5 1.5 - -
Dehydrated alfalfa .

leaf meal - - 1,5 1.5 - - - -
Meat meal 3.7 0.5 L.l 0.7 L1 0.7 L.5 1.3
Soy bean oil meal 11.3 1.5 2. 2.3% 2.0 2.3 13.5 3.7
Cround limestone 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Todized salt 0.5 0.5 0.5 0,5 0.5 0.5 0.5 0.5
Dry vitamin Dg% 5.7 grams 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Dry vitamin A3ke - - - - - - 33.2 grams 33,2

% 2,800 I.U, per gram
5,000 T, U. per gram




floors through the entire feeding period, with weater available at 211 times.

g g
intervals thereafter with feed consumption being recorded at these inter~
vals. As they approached market weight they were weighed more freguently

ot

to ensure proper markebing weight (200 I 5 pounds). Upon reaching market
waleht they were slaughtered and the carcasses graded by representatives

he lMarketing Service, Canada Department of Agriculture. After a 2L

t
:—;‘

o
hour cooling period the carcasses were cut and scorad according to the

regulations set out for pigs on Advanced Registry testit. The following

inches frowm the front of the first rib to the point of the aibch bone as

exnosed in the split carcass. Area of the loin muscle (longissimus dorsi)

N

is the surface area of the cr 0ss gection exposed when the right side is
cut at the last rib. The fat measurements are taken at the maximum depth

of the shoulder and loin and the minimum depth on the back.

2t National Bacon Hog Policy, Record of Performance and Advanced Registry
for Purebred Swine. Issued by the Production Service, Canada Department
of Agriculture, Ottawa, Ontario - October, 1952
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Exveriment II
The exrveriment was reves in the summer of 195h to gain further
informetion on trends indicated by the first feeding trial and to extend
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The management, feeding regime, weighing procedure, ration formula-
ticn, carcass grading and scoring, described for the first trial was
followed with the following exceptions: The basazl portion of the ration

3 R}

consisted of two parts barley and one part oaits both gra ading No. 1 Feed,

The protein supplement used consisted of a mixture of three parts soybean

0il meal and one part linseed oil meal excevt ration B which was sup-
plemented by a mixture of three varts soybean 0il meal and one part meat
meal, Alfalfa and cereal grass were included at the levels outlined in
Table 2. Rastions containing L0% of these forages were included in this
trizl to determine the vpprer linits of economiczl use. The rations cone-
taining such high levels of alfalfa and cereal grass could not be formue

lated to contain less than a caleulated 15,8% protein in the finishing
. - & ! fes)

stage of the feeding regime.




Experiment II

Table 2, Composition of Meal Mixtures
Treatments A B o D 5
Caleulated % protein 18 i 18 L 18 1, 18 1 18 1y

Ingredients

Barley 58.0 69.0 60,0 70.0 56,0 68.0 56.0 68.0 5.0 6.0
Oats ’ 19.0 23.0 20.0 2%.0 18.0 2%.0 18,0 23,0 16.0 21.0
Dehydrated cereal

grass meal - - - - - - 1.5 1.5 - -
Dehydrated alfalfa

meal - - - - 1.5 1.5 - - 10.0 10.0
Linseed oil meal 5ely 1.6 - - 5.7 1.5 5.7 1.5 L6 1.9
Meat meal - - L. 6 1. - - - - - -
Soybean oil meal 16,1 11,9 13,9 I 1 17.53 L.5  17.3 L5 13.9 2.0
Ground limestone 0.75 0.75 0.75 0.75 0.75 0.75 0,75 0.75 0.75 0.75
Todized salt 0.75 0,75 0,75 0,75 0.75 0.75 0.75 0.75 0.75 0.75
Dry vitamin Dz¥ 5.7 grams 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
Pry vitamin A% 33,2 grams 33,2 33 .2 %32 - - - - - -

¢ 5,000 I.U. per gram

Continued...




Teble 2,
Continued, ., .

Exveriment IT

Treatments F G i I

Caleulsted % protein 18 Uy 18 U, 18 1y 18 1, 18 1,
Ingredients

Barley 5.0 6l.0 hé.0 58,5 L6, 58.5 36,0 L3.5 36,0 L43.5
Oats 16,0 21.0 16,0 19,0 16, 12.0 12,0 15,0 12,0 15.0
Dehydrated cereal

grass meal 10,0 10.0 - - 20,0 20,0 - - L0.D L0.0
Dehydrated alfalfa

meal - - 20.0 20,0 - - L,0.0 L0.0 - -
Linseed oil meal Lie® L6 Li.2 0.% 1. 0.3 2.6 - 2.6 -
Meat meal - - - - - - - - - -
Sovbean oil meal 13,9 13,0 12.3 0.7 12, 0.7 7-9 - 7.9 ~-
Ground limestone 0.75 0.75 0.75 0,75 0.7% 0,75 0.75 0.75 0.75 0.75
Icdized salt 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Dry vitamin DB* 5.7 grams 5.7 5.7 5.7 5. 57 5.7 5.7 5.7 5.7

Drv vitamin Asex

I. U. per gram
Le U. per

CrE T
Hrail



Exveriment IIZ

A third trial was undertaken in the winter of 195L-55 to determine
the comparative multritional value of aifalfa and cereal grass in finishing
rations for swine. This trial involved 60 pigs of similar breeding to
those in Experiments I and II. The procedure for managing, feeding, re-—

cording feed consumption, marketing, grading and scoring was the same as
outlined for Exveriment I with the following exceptions: Upon weaning all
the pigs were fed a basal ration consisting of two parts barley and one
part oats, a protein supplement of three parts soybean oil meal and one

part meat meal, supplemented with iodized salt, ground limestone, dry

vitamin Dz and dry vitamin A. The pigs were allotted to 10 lots of six

A}
b

pigs each, on the basis of total weight per lot, sex, and breeding,

th
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roximately 105 pounds, which can be oon<1oerod,t e beginning o

¢

i

t

O
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shing period. TIn this trial all the treatments received a or

)
e
ot
;_:.

he

a
-

suprlement of three parts sovbean oil meal one part meat mezl wit
which
exception of treatment J/contained a protein supglement of soybean oil

meal alone. The rations fed are preseated in Table 3. t should be

I

forages in Experiment T were

P

ted that the rations containing 1.5% o

0Q
ot

replaced by rations containing 5% alfalfa and cereal grass. It was thought
that this was a more practical level to use, especially considering caro-

tene supplementation.




Table 3. Experiment IIT
Composition on lMeal Mixtures

Treatments . B C D E F G H 1 J
Caleulated % protein 1 1, 1y 1l 1 1 1L 1, i 1l
Barley 113,50 113,50 58;00 58,00 €2.00 62,00 66,00 66,00 70.00 69,00
Oats 15,00 15.00 19,00 19,00 20.00 20,00 22,00 22,00 2%,00 23,00
Dehydrated cereal

grass meal - L0, 00 - 20,00 - 10.00 - 5,00 - ' -
Lehydrated alfalfa

meal L0.00 - 20,00 - 10,00 - 5,00 - - -
HMeat meal - - 0,30 0.30 1.3%0 1.30 1.50 1.50 1.50 -
Soybean oil meal - - 1.20 1.20 3,70 3.70 L. 00 ;.00 1,00 6.5
Ground limestone 0.75 0. 75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Todized salt 0.75  0.75  0.75 0.75  0.75  0.75  0.75  0.75 0.75 0.75
Dry vitamin LZ?~ 5.7 grams 5.7 5.7 5.7 5.7 5.7 5.7 5,7 5,7 5,7
Dry vitamin Asbe - - - - - - - - 33.2 grams  33.2 grams
% 21,800 T, U. per gran

# 5,000 I, Ues per granm



CHAPTER IV

feed efficisncy, and car-

The rates of gain and feed efficiency for this trial.conuld not be

-
Sil8e

considered satisfactory due to a sporadic incidence of parakeratos

Because of this outbreak all of the pigs on ration D, three pigs on ration

2

E, and one pig each from rations ¥, G, and H were removed from the trial.

Appropriate calculations were made to adjust for feed consumptions in af-

ifferences in numbers slaughtered psr lob is explained by

i

i

ected lots.
the fact that one or two gilts from some of the lots were retalned for a
study of the effect of ceresl grass and alfalfa upon reproduction. This
did not interfere with the analysis of rate of gain, or feed efficiency
but did reduce the numbers of carcasses studied.

The date pertaining to statistical analysis of Experiment I are found

5]
4
@

in Appendix T. DBecause of the variation in initial weigh
pigs, the data on the rates of gain were analyzed by the covariance tech-—
nigue. However, the rates of gain were also subjected to an analysis of
variance so that a least significant difference could be ecalculated for
the mean rates of gain for the treagbtments. Analysis of variance was ap-
rlied to carcass measurements on the basis of sex, treatment, and inter-
actlon of sex and treatment. Since feed consunption was recorded on a per

pen basis these data indicate only average feed efficiency within lots.

The analysis of covariance technique, which adjusted for differences




Experiment I

Table I, Sumnary of Effects om Pig Gains and Feed Efficiency

Treatment A B C D B F G H I
Description
Nunber of pigs 8 8 8 8 5 7 7 7 8

Average initial weight,
pounds
Average final weight,
pounds
Average days on test
Average dajly gains,
pounds -
Average pounds feed
per 100 pounds gain
Average daily feed,
pounds

39,3 10,0 Lo.3 38l 50.6 L6.0 Ls.h L7.0 Li5.3

194.9 12.L 195.1 196.¢  19.2  195.6 195.7  195.1  195.0

1,0.0 127.7 11L.6 1L48.7  107.8  109.0 15.0 121.0 117.3
1.11 1.19 1.35  1.07 1.35 1.36 1.1 1.22 1.28

k79 Lsh 398 L25 L73 1,51 39L Lo 397

5.33 5.L2 5:37  Le53 6.39 6.12 5.15 .12 5.09




Experiment T

Table 5, . : o .
& > Suminary of Effects on Hog Carcass Quality
Treatment A B 8 D B F

ot
iy

[on]

Description

Average length of side,

inches 30,58 30,83  30.L0 30,10 30,43 30,60
Average depth shoulder
fat, inches .72 i1.72 1.88 1.80 1.90 1.86

Average depth back fat,

inches .88 97 1,02 1,00 1.03 .97

Averaze depth loin fat 1.22 1.27 140 1.28 1.50 1.23
Area, eye of lean,

square inches 3.78 L8 3.62 ;.86 3.72 3,61

Average carcass score 78.0 78.8 T 6 16.2 69,7 76.0

Carcass Grades

=
N
oo
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ghts, revealed significant differences for tregtments, sex,

=

in initial we

and interaction of sex and treatments. Considering gll treatments the

o

barrows average0.03 pounds per day greater rate of gain. Treabments had

a significant effect on rate of gain when subjected to an analysis of

el

variance. The calculated least significant difference was approximately
0.15 pounds per dav for the mean rates of gain per treatment. DBecause of
parakeratosis rates of gain for some of the treatments were not considered
as indicative of the value of the ration received. This was especially
true of treatment D which had an abnormally low rate of gainwkich was not
thought to be related to the ration. Feed efficiency varied from 30l to
1479 pounds of feed per hundred pounds of gain, with treatment G the most
efficient, and treatment A the least efl c1ent.

A simple t-test on rates of gain for the lots receiving alfalfa at
1.5%, 5, 10 and 20% levels, and lots receiving cereal grass at the same
levels, revealed no significant differences.

Carcass quality was evalusted by length, depth of shoulder, loin,
and back fat, and area of loin muscle. The depth of shoulder fat differed
significantly due to sex but not for treatment or interaction of sex and
treatment. The barrows averaged 0.2 inches more depth of shoulder fat
than the females. There were significant differences in depth of loin
and back fat due to sex, with the barrows averaging 0.2 inches more loin
fat and‘Oﬂl inches more back fat than the females. Loin area differed
significantly due to sex and treatment, but not to the interaction of sex
and treatment. The females averaged 0.6l square inches more area of loin

muscle than the barrows. Treatment I averaged 0,67 square inches more
g ¥

srea of loin muscle than treatment H, with these two treatments producing




~

ifferences in carcass length due to treat-

jo 3

the extremes. No significant
ments, sex, or interasction of sex and treatment were found.

Treatments B, D, ¥, and H, the cereal grass treaitments, produced 11

)

grade A's, 12 grade B's, and 1 grade G, while treatments A, C, £, and F,
the alfalfa treatments, produced 10 grade A's, 9 grade B's, and 2 grade
Cts. Carcass scores differed significantly due to treatment and sex,

but not to the interaction of sex and treatment. The cereal grass treat-
ments had an average carcass score ofi71 compared to 6% for the alfalfa
treatments. Treatment C (20% cereal grass) had the highest average car-
cass score (80) while treatment B (1.5% alfalfa) had the lowest carcass

score (55).




Evveriment IT

-

Rate of gain, feed efficiency, and carcass quality data for Experiment

-

I are presented in Tebles © and 7.

The parskerstosis condition encountered in Experiment IT necessitated
the removal of one pilg from treatment J. Appropriate calculations were
made to adjust for feed consumption. The rates of gzain could be consider-
ed as nearly average, with the rates of gain and feed efficiency decreasing
as the level of forages increased in the ration. In this trial the basal
portion of the ration was two parts barley and one part oats. Carcass
data were not complete for 21l lots ipasmuch as one gilt was retained
from each lot for reproduction studies with these forage products. How-
ever, this did not interfere with siatis%ical analysis other than reduce
the amount of carcass data.

Statistical analyses for this trial are found in Appendix II. The
analysis of covariance technigque revealed significant differences in
rates of gain due to treatment and to sex but not to the interaction of
sex and treatment. In this trisl the barrows gained an average of 0,11
pounds per day more than the females. The analysis of variance'technique
revealed differences in rate of gain due to treatment but not to sex or
interaction of sex and treabment. The calculated least significant dif-

Ference for the mean rates of gain for each treatment was approximately
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0.15 pounds per day. TFe
feed'per hundred pounds of gain, with treatment B (basal) the most ef
and treatment I (LO% s1falfa) the least efficient.

The criteria for analysis of carcass quality are the same as des-

cribed for Experiment I. The depth of shoulder fat was significantly




Exveriment II

Table 6. sumnary of Effects on Pig Gains and Feed LEfficiency
Treatment G ., D . B F G ,H I dJ
Description
Number of pigs 6 6 6 6 6 6 5 6
Average initial ‘ B
welght, pounds 59,8 60,3 60,0 59.3  1L1.8 12.0 66,11 66,5
Averape final ' ‘
weight, pounds 192,5 1%6,5 196.3 193.5 191.7 195.5 19L.0 200.8
Average days on test 95.7 2.2  101.5 93%.3 126.,0 1lo.7 120.; 113.2
Average daily gain,

pounds 1.32 1.8 1.3l 1.L8 1.19 1.32 1.06 1.19
Average pounds feed
per 100 pounds gain L2 I3 1169 113 513 Lz 531, 51
Lverage daily feed,

pounds 5.72 6.5 6.3%0 5.93 6,10 5,83 5,66 6.11




Exveriment II

Table 7. Summary of Effects on Hog Carcass Quality
Traatment A B c . D E . r o G, H . I J
Descrintion

Average length of side,
inches  31.10 30.8L4 30.70 30,88 30.60 31.22 29.73 30.80 20,92 30.56
Average depth of )
shoulder fat, inches 1.68 1.76  1.78 1.75 1.78 1.70 1.63 1.68 1.78 1.74
Average depth back fat,

inches .90. .94 .93 .8% 92 .87 .88 .90 .20 .92
Average depth loin fat,
inches 1.16 1.18 1.28 1.3% 1.28 1.10 1.25  1.33 1.3h 1.32
Area, eye of lean,
square inches 3.65  3.76 3,65 3,7,  3.50 3,9l .2 3,95 3,98 11 38
Average cercass score 8L.2 8.4 80.2 81.8 75.8 83,7 72.3 81.8 7%.0 77.4
Carcass Grade AB A B A B A B A B A B A B A B A B A B
I 1 h 2 L2 33 L 1 5 1 L 2 5 1 2 3 3 2




21,

reater (0.1 inch) for barrows than for gilts. This was true also for

9183

n and back fat which averaged 0.1 inches and 0.2 inches greater in

i
‘__l .

0
denth respectively, for barrows than for females. The loin area was not
significantly different as a result of treatment but was significantly
greater (0.38 square inches) for the female. Carcass length differed
significantly due to sex and to treatment but not to the interaction of
sex and treatment. The femsles produced carcasses averaging 0.5 inches
longer than the barrows. A simple t-test on carcass length for those lots
receiving alfalfa and for those lots receiving cereal g rass revealed a
significant difference with those oa cereal grass averaging approximately
0,7 inches longer. The pigs on rations containing 1.5, 10, 20 and Lo%
levels of alfalfa produced 1l grade A and 8 grade B carcasses while pigs
on rations containing 1.5, 10, 20 and LO% levels of cereal grass produced
16 grade A and 7 grade B carcasses. An analysis of variance of carcass
score showed no significant differences due to treatments, or sex, or
interaction of sex and treatments. However, a simple t-=test on carcass

score for the lots receiving alfalfa and the lots receiving cereal grass

revealed that the cereal grass treatments had significantly higher scores.



Rates of gain, feed eff iciency, and carcass qual livy data are presented
in Tables B and 9. Rates of gain for the trial were considered as nearly
average. However, feed efficiency was not considered satisfactoryv. The

basal portion of the ration in this trial was 2 perts barlev and one part
cats., Carcass analysis was made on the basis of 5 mer lot as one gilt
was retained from each of the lots for revroducticn studies. This did

not interfere wit stetistical analysis other than reduce the amouut

of carcass data.

Statistical analysis of this trizl is found in Appendix TIX. The

covariance technlque revealed significant differences in rate

to treztments. This was also true for the anslysis of var-

innce. The czlculated least significant difference for the mean rates of
<

Feed efficiency varied

s

ach treatment was 0.21 pounds per day.

to 1478 pounds of feed per hundred pounds of gain with the treat-

ment J (basal) the wost efficient and treatment 4 (L0% alfalfa) the least

effect on depth of shoulcer fat, depth

. . 1.

Treatments had no significant

of back fat, carcass length, and carcass score. However, the loin area

and depth of loin fat differed significantly due to treatments Treatunent
J gnir

D (20% cereal grass} had the largest loin area and treatment I (%

the smallest., Treatment

fat and treatment B (L0

20, and L0% levels

nroduced 13

cereal grass) the least. The pigs on ration

of alfalfa and the

grade A and 8 grade By carcasses.

&)



Exveriment III

Table 8, Summary of Effects on Pig Gains and Feed Efficiency

Treatnent & B C D B F G - H I g
Number of pigs 6 6 6 6 6 6 6 6 6 6
Average initial weight,

pounds 108,9  110.,7 102.,2 10l.,2 10L.8 103.7 104, 8 108,0  107.7 106.7
Average final weight, '

pounds 196.8  199.5 198,7 195.5 196.7 195.0 197.0  195.3  195,5 19,0
Average days on test 89.5 72.% 75.86 71.3  59.8 6.3 6l.% 61.0 60.3 58,7
Average daily gains,

pounds 0,98  1.23  1.27 1.8 1,53 1.47  1.50 1.3 1.5 1.9
Average pounds feed : ‘

rer 100 pounds gain 671 600 60l 560 510 556 515 527 Los 178

Average daily feed, »
rounds 6,60 7.40 7.68  7.17 8.29 8,1, 7.7k 7.53 7.25 7.12




Experiment III

1 o 5 .
Table 9. Summary of Zffects on Carcass Quality
Ireatment A B C D 5 F G H I J

Average length of side,
inches 30,80  30.87 30,30 29,98 30,27 29,66 30,08 30.20 30.25 30,72

Average depth of

shoulder fat, inches 1.70 1.77 1.85  1.82 1.94 1.98 2.02 1.2  1.98 1.88
Average depth of back

fat, inches 0,88 0,87 1.02 1,02 1.08  1.12 1.08 0,96 1.12 . 1.00
Average depth of loin

fat 1,30 1,18 1.72  1.3L 1.6 1.6 L8 1.50  1.62 1.7
Area, eye of loin,

square inches 3,88 11,06 ezl  L.69  3.92 L5 L.02 L.09 3,72 L.19
Average carcass score 72.0 8li.2 72,2 76,0 3. 2.1 69y 65, 61.0 72,5
Grade A4 I 6 I I 2 1 3 ) 2 2
Grade B 1 - 2 1 3 I 2 3 3 L




e 3 - - Ea) - K3 oy A . - e - " - : o e

the adequacy of a2 ration for growing-fablening swine is usually
measired D P = f ooad feed FEI AT et N nO o o D Dot -~
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gain is the average daily increase in live weight during the feeding rper-—

iod. FPeed efficiency is the number of pounds of total ration regquired to
produce 100 pounds liveweight gain. Carcass QUalitj is deterained by the

for Experiment I. These three

joN

standards referred to in the procedurs
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this investigation for the evaluation of ceresl
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criteria were used i:

.

and alfslfa in growing-fatterning rations and finishing rations.

representative of elther the wauvons or the oigs. While the conditions

'

affected some of the lots in Zxperiment III the effect was much less vro-

nounced.

(i.e. 20 and L0O¥ levels) in the rstions

reduced rate of gain and feed efficiency in 2ll three experiments. How=

ever, ration D (10% cereal grass) produced the lowest rate of gain in

xperiment I and this appeared to be due largely to the effects of par-

fected the growth and develorment of the

!-J

in the growing-fattening rations were in=-

regsed the fibre content
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o the extent that it decregsed efficient utilization of the rafion., These
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results are in accord with the work of Cramphon et al (1951} who found

H

that incressed levels of fibre usually decressed rate of gain, With the
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exception of ration D (10% cereal gress) ia Experiment

vin in the three experi-

ments. Although differences in rate of gain due to alfalfa and cereal

grass treatments were not discernable in Experiment III, there wes a
definite trend established in Experiment II. The cereal grass treatments

in all cases were superior to alfalfa in this trial.
The growing period is the most critical of the pig's life and hence

its requirements of protein, vitamins and minersls are more exacting.

Cereal grass supplemented rations were supgerior to those supplemented with

®

alfalfa meal in the growing period. There may be two possible explanations

r this result., Cereal grass may possibly be a better source of protein,

=

im

B complex vitemins and minsrsls. Alfalfa is known to contain a growth
depressant and this factor (s) may be involved here (Coonev et al, 19h8}).
This might explain the results in Bxperiment TIT (finishing rations) where
no differences in rate of gain between cereal grass or alfalfa treatments
were noted at levels up to 20%. At the higcher levels of inclusion (espec—
ially the L,0% level) cereal grass was superior to alfglfa with respect o
rate of gain. Palatability mey have been an influencing facter in this
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ration. The growth depressant factor (s) in al
level where it was definitely deleterious. The differences could not be

attributed to either fibre or protein levels as randonly selected samples
were snalysed and found to compare very closely with the calculated levels.

Hanson et al (1955) reported that a trend towsrds fatter carcasses
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his trend was alsc observed in
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ag associated with the rate of gain.
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However, when con-

did not oceur in Experiment II. The pigs on cereal grass treatments

This was also ob--

4}
UJ
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1_

gained faster and produced higher quality carcasses
served in Experiment I at the 5 and 10 and 20% levels of cerezl grass.

In Experiment III the pigs on the 20 and LO0% levels of cereal grass pPro=
duced higher carcass scofes and gained somewhat faster (especially the

1,0% level) than the pigs on the corresponding alfalfa treatments.

A1l of the treatments containing forages regsrdless of level, were
less efficient than any of the basal rations. The difference in feed ef-
Ticliencies was not large for the rations contazining swall smounts of for-
ages but was quite pronounced for the 20 and L0% percent levels. Feed
efficiencies in Experiment I and III were considerably higher than averages
parakeratosis undouvbtedly was a contributing factor. In Hxperiment IIT
the cerezl grass treatments resthed in superior feed efficiency only at

he 20 and [10% levels., These results were expected as there’is a hign
correlation between feed efficiency and rste of gain. It was observed
that at the 20 and L0% levels of alfalfa the pigs had a tendency to sort
the feed but little wastage resulted. However, palatsbility of alfalfa
may be a facter in producing poorer results at these high levels. In
these Experiments the increased levels of fibre decreased feed efficiency.

a

Crampton et al (195h) did not in all cases find decreased feed efficiency

with an increase in fibre content. Where a marked decrease in feed ef-
ficiency did occur in this investigation, the levels of fibre were higher

than those used in Crempbonts investigation.




For 211 experiments the cereal grass treatments tended to produce

higher quality carcasses. According to liclieeken (1940}, Crazmpton et al

it

¢

(195L), and ©

13

nscn et al (1955), carcass fatness is associated in most

t

cases with rate of gain and feed consumption. This investigation bears

out these findings although on a comparative basis cereal grass did pro-
duce a greéter rate of gain and higher carcass quality than 2lfalfa in
Experiment II., The LO% percent levels of forages in Experiment II, however,
tended to produce carcasses of slightly lower quality. This might be at=-
tributed to the slightly lower dressing percentage of these pigs. The high

fibre in these rations would of necessity cause the pig to consume more

feed to obtain the same nutrients as in a low fibre ration. Bohman et al

(1.953) reported a marked enlargement of the stomach and the intestines
with hogs receiving'BO and 50% alfalfa in rations but no significant dif-
ferences in dressing percentages or carcass quality were observed. The
1,0% level of forages in Experiment IIT produced higher quality carcasses
than those receiving the lower levels. Since only the finishing period
was involved in Experiment IIL, these results are in agreement with Crampton
et al (195L) whose investigatioﬁ of fibre in rations for the finishing
period produced similar results. In the light of these and other investi-
gations fibre would seem to exert a deleterious effect on carcass quality
very

when fed at/high levels in growing=fattening rations.

The affects of sex on rate of gain and carcass quality as indicated

by Experiment I and II are in keeping with the results of Crampton et al

i

nd Fredeen (1953}, Sex had a significant effect on rate of gain,

-

o~
o
0
‘6\
s
O]

back-fat measurements, and loin area. The barrvows gained faster but were



nferior in carcass quality because of a greater depth of shoulder, back,

N

and loin fat, and smaller eye of lesan (longissimus dorsi muscle). The

o

mamber of gilts in Exper

I

ment II1 was too small to vermit an analysis of

e

the sex effect.

Under the conditions of these experiments levels of alfalfa and cerea
grass up to 10% of the total ration did not apprecisbly affect rate of
gain or feed efficiency. Levels in excess of 10% depressed growth and
feed efficiency but generally increased carcass quality. From an economic

viewpoint the inclusion of these forages in rations depends on their cost

in relation to other swine feeds. In order to insure an adeguate supply
of carotene (vitamin A} the inclusion of these meals in rations from 1.5
to 5% would be practical. If 2lfalfa and cereal grass are comparable in
cost the use of cereal grass would be preferred especially in growing-

fattening rations since cereal grass did produce a greater rate of gain,

superior feed efficiency, and higher carcass guality than alfalfa treat-

ments.




28.

In conjunchbion with the study of the effect of alfalfa and ceresl
grass on rete of gain, feed efficiency and carcass quality, the effect

these products was investigated. It

h

of  storaze on carotens content of
was felt that a study of this kind would provide valuable date on these
products as sources of carotene since length and conditions of storage
have a marked influence on carotene conbent and also becauss a2lfalfa and
cereal grass are sold on a guaranteed carotene content basis.

The study divided itself into two phasess 1. The monthly loss of
carotene in alfalfa and cereal grass after a twelve month storage period.
These samplas were then analygzed at six consecutive monthly intervals.
2. The rate of carotene destruction in freshly processed samples of al-
falfa anhd cereal grass. Three samples were obtained from early, medium

and late season crops, respectively, and were analyzed at four consecutive

A chromatograpvhic technique % was employed in determining the caro-
ol g

tene content. One to three grams of the meal samples were exbracted with

5 mixbure of Skellysolve 3 and acetone in a Soxhlet apparatus. The ex-

tract was evaporated to a small volume and the residue wes passed through

nd activated magnesia. The carctenoid

[o=3

m

an adsorption column of celite

pizments, which were not absorbed, were then collected and their transmit-
% This porbion of the investigastion was & COﬁb;neo vroject with Mr. H. C.

T

Young, Craduate Assistant, Division of Poultry Science, University of

Manitcoba.

#34lethods of Vitamin Assay, Prepared and Edited by the Assoclation of
Vitamin Chemists, Inec. nd Ed. Revised and Supglemented 1951,
Interscience Publishing, Inc., New York.
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respectively, during

tene value was L% for cereal grass, the 2lfalfa meal lost almost 73%.

These samples did not deteriorate markedly during the 6 monthly (30 day)

intervals when the determinations were made following the storage period.

he 21fslfa dropped from & to Li.5 milligrams of carotene per 100 grams

and the ceresl grass dropped from 19 to 1l milligrams per 100 grams during
Taree different shimments of the two meals were analyzed and found to

be very sinilar in cerotene content and rate of destruction. Samples of

the forages were anslvzed at the time of arrival and at four monthly (30

day) intervals. The analyses showed a fairly consistent rate of destruction

o7

The average of the analyses were used in the prevparation of Graph I. The

cereal grass droppred from 3% to 22 milligrams of carotene per 100 grams

o * &

and 2lfalfa from 21 to 1l milligrams of carotens per 100 grams in this per=—

iod. This represents a loss of ZGand 384, resvectively, for ceresl gress

From these analyses il was epparent thet the rate of destruction was

o

Al

fairly constant for about 13 months after which there was an apparent

1
- o)

investigators, notably Halverson and Hart (10L7). Trom thes gravh it may be

F
A

noted that cereal grass very nearly paralleled the alfalfa in rate of caro-

tene deshruction.
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THE RELATION OF CAROTENE CONTENT IN ALFALFA AND
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From the practical standreint ceresl grass and slfzlfa cazn be stored
rather successfully in sealed

have to be asdded if they had

one willigram of carctene per pound of +totel ration is sufficient for
normal physiological processes. On this basis cereal grass should te
added at 0.75 mounds to 1.00 pounds of total ration et the beginning of

the pveriod and slightly more than 1 pound after 12 months storage. The
a2lfalfa should be added at the rate of 1 pound per 100 pounds of total

ration at the beginning of the vperiod and at Ly pounds at the end of the

falfa and cereal grass is fresh,and is stored for short
veriods only {2-6 months) an increass in level of meals in rations would

“not be necessary since the loss in that veriod would not be large.

% Recommended Nutrient &1lowances for Swine, Revised Ausust 1650. A
Report of the Committee on Animal Nutrition. National Research Council.

2101 Constitutbion Ave. N. W. Washington 25, D. C., U, 5. 4.




dehydrated cereal grass meal in rations for growing-fatitening swine was

investigated. The pigs were fed in dry -lot on a barley, oats, soybean

oil meal basal ration with graded levels of the forage products. The main

criteria used for the comparisons were rate of gain, feed efficiency and

carcass quality.

Under the conditions of these investigations the followine conclusions

fe] 2

were drawng-—

1. The addition of either dehydrated alfalfa meal or cereal
meal up to and including 10% of the total ration did not
nificantly affect the rate of gain.

d efficiency tended to decrease with in-

rages in the ration.

5. Dehydrated cereal grass meal was supsrior at all levels to
dehydrated alfalfa meal in growing~fattening rations with res-
pect to rate of gain, feed efficiency and carcass quality.

i1, Dehydrated cersal grass meal and dehydrated alfalfa meagl were
comparable in value in finishing rations at levels up to 20%
of the total ration with respect to rate of gain, feed efficiency
and carcass quality.

5. Dehydrated cereal grass meal was superior to dehydrated alfalfa
meal with respect to rate of gain, feed efficiency, and carcass
quality in all trials at the L0% level of inclusion.

C. When compared to the barley, oats, soybean oil meal basal ration
in no cases did the inclusion of dehydrated alfalfa meal or
hydrated ceregl grass meal result in an improvement in rate of
gain or feed efficiency.

-

7. Gilts produced carcasses of higher quality than did the barrows,

8, Carcass quality improved with the increase in level of forages
up to 20% of the total ration.



Table 1.
Rates of Gain
A B C D E z G H I
i 1.28 1.7 148  1.01 1.52  1.16  1.L8  1.37 1.45
Rele 1,05  1.48  1.1é6  1.58  1.39  1.09  1.06 1.27
1,11 .20 1.39  1.06 - 1.31 1.3L 0 1.4L5 1.29
- - - 1.21 - 1.0 1.36 - -
- - ol - 1.8 - - -
F 1.10 1.1 1.33  1.03 1.23 1.3 1,50 1.L3 1.3%3
1.12 1,16 1.L7  1.12  L.Le 1.0 1.29  1.29 1.2
1.33 1.3 1.26 1,03 1.11 - 1.23  1.1h 1.33
1,16 1.hh 1,32 - - - - 1.03 1.01
Ol 1.3 1.1¢ - - - - - 1.28
M - Males
¥ . Females
Analysis of Variance
Source Degrees of Sum of Mean Calculated
Freedon Squares Square F Value
Treatment 8 . 7181 . 0898 L. 2%
Sex 1 0123 .0123 .58
Interaction 8 CLTTT . 0222 1.05
Brror L8 1.0173 L0212
Total 65 1,925/,

P
[

s Significant at 1k



Table 2, Mean Rates of Gain
B

A B c F G H
1.28 107 1.48 1.01 1.52 1.16 1.8 1. 37
.99 1.05 1.48 1.16 1.58 1.39 1.09 1.06
1.11 .89 1.39 1.06 1.23 1.31 1.3L 115
1,10 1.19 - 1.33 1.21 1.1 Tl 1.%6 1.13
1,12 1,16 147 el 1.11 1..8 1.50 1.29
1,33 1.31 1.26 1.0% - 1.39 1.29 1.1
1.16 1oldy 1.32 1.12 - 1..0 1.23 1.0%
.9l 1.3l 1.16 1.03 - - - -
X =1.13 1.2% 1.36 1.07 1.39 1.37 1.33 1.25

-
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Table 3, Initial Weights and Daily Gains

A B G D B F G H I

Treatment X y - x .y ¥ .y X b4 X y X .y . X. ¥y, x .y .5y

M Lo 1.28 L8 1.7 51 1.48 39 1.00 L9 1.52 L1 1.16 53 1.8 55 1.37 53 1.5
3 .99 3L 1.05 38 1.48 %2 1,16 61 1.58 50 1.39 3, 1.09 2 1.06 L0 1.27
Lo 1.11 20 .89 29 1.3¢ L3 1.06 =~ - 5% 1.31 36 1.3 59 1.45. L0 1.29
- - - - - - 26 1,21 - - 39 LML bW 136 - - - -
- I T 5 O TN -

F © 33 1.10 36 1.19 3L 1.33 L6 1.03 LB 1.23 53 1.39 65 1.50 L6 1.L3 L1 1.33
o1.12 32 1,16 11 1°h7 Lo 1,12 s 1.9 L5 1.40 %6 1.29 48 1.29 53 1.2
535 1.33 L7 1.31 2 1.26 L3 1,03 L1 1.11 - - 50 1.2% L2 1.1, &2 1.33%
3% 1.16 51 1.4 L6 1.32 - - - - - - - - 37 1.03 36 1.01
3. .9 12 1.3Lh g 1.16 - - - - - - - - - - 37 1.28

M - Males

I - Females

X ~ initial weights

¥ — daily rate of gain

qu



Table 1,

Analysis of Covariance

Sonrce x Xy y2 53 Calculated
F Values

Treatment 959,7880 18,069l 7181

Sex 15.322L, - Ll2s5 . 0123

Interaction L91.5%35 11.8837 LTTT

EBrror 3220133l 3L, 320 1.0173 . 3650,

Total 11691.0773  56.8250 1.9R50

Treatment and error 1381221, 52,3938 1.7350 1.079%

difference . 7139 11 LB

Sex and error 32%9,7558  %3%.8819 1.0296 6753

difference . 5099 1 2O, THas

Interaction and N

error 56 3715.9669 39,2081 1.1950 L7813 _ 7

difference 1159 8 .0520 6,673
s#% Significant at 1% level
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Simple "t-test" on Mean Rates of Gain for
Alfalfs and Cereal Grass Treatuents

Alfalfa Cerezl Grass

1.28 1.4L7
.99 1.05
1.11 .89
1.10 1.19
12 1.16
.33 1.31
.16 1.0
.Sl 1.3L
L8 1.01
118 1.16
.39 1.06
033 1.21
,1;7 Ron
.26 1.03
0 52 1.1
.16 1.03
.52 1.16
.58 1.39

2% 1.31 .
Lo 104y
11 1.4L8
48 1,39
.09 1.L0
3l 1.37
« 36 1,06
.50 1.1:5
.29 1.13
.23 1.29
' 1.1
1.0%

Calculate't = 1.18
=2,02
%975




37.

Simple "t-test" on Carcass Score for

Cereal Grasses and Alfalfa Treatments

Alfalfa Cerezl Crass
82 93
78 90
85 68
81 63
61 7L
81 85
63 72
8 69
78 76
52 20
ol . 78
%2 72
&l 98
55 78
38 7%
60 Lo
50 5
70 83
58 80
L3 ol

61
25
55
3l

Calculated t =<1

tor5 =202




58¢

Table 7. Carcass Score
A B G D B F G H. I
i 61 o5 ol 69 6l 78 30 25 70
81 7 52 76 53 15 70 53 72
81 63 73 90 - Lo 58 3L -
- - - 78 - 5 12 - -
- - - 72 - 83 - - -
F 78 9% 63 72 -2 98 €0 80 i
a2 20 86 - - - 83 oL 75
85 76 - - - - - 61 76
M - Males
I ~ Females
Analysis of Variance
sSource Degrees of Sum of Hean Calculated
Freedon Squares Square F Value
Treatment 8 32116.5558 Lo5, 8195 2, 1l
Sex 1 2208, 8061 2298, 8961 13,823
Sx T 8 2668./,738 333.5502 2,00
EBrror 31 5153,1968 166,393l -
Total L8 13372.1225 - -

% Significant at 5%
#3% Significant at 1%



39.
Table 8. Iength of Carcass
A 3 ¢ D F G H I
i 30.5 30,6  30.2 30,1 30,2 31,5 20.7  29.1 30,1
30,7  29.5 29,2 20,8  30.¢  20.9 29.5  23.6 30.5
20.8 29.9 21.9 31,0 - 30,7 %1.2 20.5 -
- - - 30,3 - 29.7 29.6 - -
- - - 23.9 - 31.0 - - -
F 31.¢  31.¢ 20,8 30,5 30,2 30,1 30,8 31.3  29.4
20.8  31.7  30.2 - - - 31.9  30.9 29,6
30.8  31.4 - - - - - 22.1 29,
M - Males
I - Females
Analysis of Variance
Source Degrees of Sum of Mean Calcvlated
Freedom Squares Square ¥ Value
Treatment 8 5.0235 . 7LOl 1.25
Sex 1 2.0657 2.0657 3.8
Sx T 8 9.2080 1.1510 1.9
Error 31 18,3767 + 5229 -
Total L8 35.5739 ~




Table <, Shoulder Fat
A 3 c b B F G H I
2.0 1.9 1.8 1.8 2.0 1.0 2.2 2.3 2.0
1.7 e 2.1 1.8 2.1 1.6 1.8 1.¢ 2.1
1.8 1.9 1.7 1.6 - 2.5 2.0 1.8 -
- - - 1.6 - 2.0 2.1 - -
- - - 1.7 - 1.7 - - -
F 1.5 1.5 2.0 2.1 1.6 1.6 2.0 2.0 1.7
log) 195 108 - b - 19).}. 108 ln8
1. 1.6 - - - - - 1.8 2.0
1 - Males
F — Fenales
Anelysis of Variance
Source Degrees of Sum of Mean Cslenlated
Freedom Squares Square F Value
Treatment 8 185 . .052% 1.11
Sex 1 L300 L340 9-25it
85x T 8 .5130 S.08l2 1.37
Error 31 1.55L8 .0les -
Total L8 2.8212 - -
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Table 11, Loin Fat
A B C D i F G H I
1 1o 1.3 1.2 1.5 1.6 1.L 1.9 2,1 1oly
1.1 1.3 1.6 1.1 1.7 1.0 1.2 1.2 1.h
1.2 1.5 1.h 1.h - 1.h 1L 1.7 -
- - - 1.1 - 1.3 1.l - -
bt hand bl 102 had 105 b o -
F 1.2 1.0 1.5 1.h 1.2 1.0 1.5 1.4 1.2
leo 1.1 le; - - - o9 1«2 lah.
1y 1.y - - - - - -9 1.1
M = Males
F ~ Females
Analysis of Varilance
Source Degrees of Sum of Mean Calculated
Freedom Square Square I Value
Treatment 8 .370 <OL3l, <1
Sex 1 . 3530 . 3530 7. 59
SxT 8 . 6028 0753 1.62
Error 31 1.1h27 .0L65 -
Total L8 2.7L55

3¢ Sign

ificant at 1%



e
AN

Table 12. Loin Lrea (Squere inches)
A B C D E F G H I
2,98  3.25 3.061 3.78 3.93 3.1L8 3.57  3.11 3.55
3.79 3.9L 3.26 3.9L 2.93 5.18 3.93  3.31  L.92
3.57 3.79 3.L5 }.35 - 3.1h .22 2.76 -
- - - li.00 - 3,70 3,60 - -
- - - 3.88 - 3.62 - - -
F L.L3 5.08 5.52 L2 L3y L.55 3.32  3.52 Li.36
L.10  5.3%0 1,.28 - - - 3,71 1.23% %.98
3.81 3.75 - - - - - Li.2g L.20
M «~ lales
¥ - Females
, Analysis of Variance
Source - Degrees of Sum of : Mean . Calculated
Freedom Squares Square F Value
Treatuent 8 3,5510 Ll3g 2.56%
Sex 1 L2923 }1.292% 2}, 80
Sx T 8 1.9387 2123 1,10
Error 31 53661 1731 -
Total L8 15,1481 - -

#Significant at 5% level
y#Significant at 1% level



CHAPTER VIII

APPENDIX IX
DATA OF EXPERTIENT II
Tehlie 1. Rate of CGain
. A B C D B r G 1 T J
i) 1.52  1.35 1.6 1.3Lh  1.20 1,38 1.28 1,22 1.00 1.18
1.7h 1.8 1.2 1.61 1.8 1.0 1.5 1.15 - .17
1. 1.7h 1.69 1.6 1,39 1.52 - 1.55 - -
F 1.47 1.9 1.8 1.67  1.2L 1.0 1.01 1.5 1.01  1.22
1.43  1.53 1.35 1.22 1.36 1.328 1.18 1.h9 1.08 1.12
1.55 1.2 1.11 1.hh  1.%0 1.50 1.17 1.13 1.13  1.17
- - - - - - 1.12 - 1.10 1.27
M -~ Males
F .. Femgles
Anglysis of Variance
Source Degrees of Sum of Mean Calculated
Treedon Squares Square F Value
Treatment o 1.2119 L1347 7 0 Q03¢
Sex 1 039l .03, 2,26
Interaction 2 . 1632 .0181 1.0
Error 39 L6775 .017L
Total 58 2.0920

#% Significant at 1%
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Table 2, Mean Rates of Gain

A B C D I F G H I dJd

52 1.35 1.6 1.3L 1.29 1.38 1.28 1.22 1.00 1.18
i 1.8 1.2 1,61 1.8 1.140 1.45 1.15 1.01 1.17
}.!_9 107L]_ 10 69 Bob}.L lo 39 1052 lcol 1055 1o08 1 522
).!7 1 02449 1. 02_!,8 1¢ 67 1¢2li. 1 QL!}._}, :L ° 18 1 ' 5!.%. l ° :LB La 12
I 1.5% 1,35 1..29 1.36 1.38 1.17 149 1,10 1,17
55 lo 52 19 ll 19}_114. 1030 1050 1012 3.013‘ oo 1027
53 1.9 112 1,50 1o 3l 1.1l 1.20 1.35 1.06 1.19

o

Wl
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Teble L. Initigl Weights and Daily Gains
Treatuent A B 1 c ' D
X v s v X v X v
] 50 1.52 5L 1.35 61 1.6 60 1.3L
67 1.7 58  1.L8 5% 1.2 58 1,61
72 1.9 70 1.7h 63 1,69 5l 1.6L
F 69 147 61 1.9 76 1..48 78 1.67
L3 1.43 6L 1.53 9 1.35 52 1.29
60 1.55 51  1.32 L7 1.11 60  1.4L
Treatment ¥ G H I
X Y X v X v X y
M 50 1.38 22 2 3L, 1.22 58 1.00
T3 .40 Lo 145 33 L.15 - -
55 1.52 - - 1 155 - -
F 59 i.hh L9 1,00 51 1.5hL 67 1.01
67 1.38 12 1.18 sh  1.ho 60 1.08
52 1.50 L2 1.17 39 1.13 70 1.13
- - 37 1.12 - - 77 1.10

M - Males
P - Pemales

¥ -~ Initial weights
v - Daily rate of gain

B

€y



Analysis of Covariance

Source o % Xy y? 29 F 18 Galculated
F Value

Treatment 9 %0%7,6L01 1.8329 1.2119

Sex 1 2L6,7139 6.B3885 .03,

Interaction 9 502,360 6.7855 1632

Error 29 3099.9167 19.8267 L6775 <5506 38 0LLS

Total 58 7786,6hL11 21.5666 2,0C20

Trestment and error 18 T0%37.5608 21.6696 1.889. 1.8227 L7

difference 1.2721 o L1z 9. Tl

Sex and error Lo 3%16,6%06 12,982 7169 6668 39 v

difference .1162 1 .1lee 8. OLs

Interaction and error L8 3602 ,2861 26,6222 . 8L07 L0 L7

difference ' .003l; o 010k .72

#xbignificant at

1% level

I
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Back Fa
B G D 5
1.2 1.0 -9 1.0
.9 .9 .9 .8
= leO 99 lOL'.
1.0 1.0 .8 .6
ol .7 .8 .8
.9 1.0 .9 -

F G
.8 1.2
.9 1.0
1eO -
.8 o7
o7 o7
1.0 .8
- .9

\71

H T J
.9 1.2 1A
1 - 1.0
.9 - -
.0 .8 1.0
.8 .8 .6
.7 1.0 .9
- .7 -

M - llales
F - Pemales

Analysis of Variance
Source Degrees of Sum of Mean Calculated

Freedon Squares Square ¥ Value

Treatment 9 » 07335 . 0037 0.15
Sex 1 .3005 3005 12,685
Sx T 9 .2318 0257 1.05
Lrror 35 . 8550 L02h)1 -
Total 5l 1.1:295 - -

#%% Significant at 1%




Table 9. Loin Fat
A B c D E F G H T
i 1.2 1.k 1.2 1.2 1.3 1.4 1. 1.3 1.5
1.0 1.2 1.l 1.5 1.1 1.1 1.h 1. -
1.2 - 1.2 1.2 1.6 1.1 - 1.l -
F 1.1 1.1 1.h 1. 1.2 .9 1.1 1.5 1.k
1.3 1.0 1.3 1.0y 1.2 .8 1.0 1.2 1.
- 1.2 1.2 1.3 - 1.3 1.2 1.2 1.2
- - - - - - 1.0y - 1.2
M - Males

F -~ Females

An2lysis of Variance

Source Degrees of Sum of Mean Calculated
Freedom Sguares Square T Valve

Treatment 9 .3558 . 0395 1.8

Sex 1 .1137 L1137 5.2hs%

SxT 9 2435 L0271 1.25

Brror 35 . 7608 L0217

Total 5h 1.L738

s Significant at 5%



Table 2. Loin Area (Square inches)
A B G D B F G H I 5)
M 3,65 2,98 3,51 3,41  3.11  3.5% 3.85 3,90 3.9 L.20
L.oo 3.85 3.9 3.70 3.71  3.77 3.90 [..10 - 3,81
3.17 - 3.8%  3.56  3.LL 0 3.76 - %.89 - -
F 3.89 L.38 3.12 L.oh 3.59 3.95 L.21 3.36 L.05 L.19
3,55 L.26 3.65 L.28 3.4 5.02 L.89 3.2 L.31 L.11
- 3.32  L.59  3.L5 - 3.6l 3.78 5.02 3.95 5.58
- - - e - - 1,80 - 3.6l -
M - Males
F ~ Females
Analysis of Variance
Source Degrees of Sum of Mean Calculated
Freedon Squares Square F Value
Tregbment 9 3,6117 L0113 1.60
Sex 1 2.0170 2.0170 8., 05%%
Tx 3 9 .0006 . 0001 -
Error 35 8.7732 .2507 -
Total sl y.Lhoes - -

s % Significant at 1% level
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Table 10. Carcass Score
A B C o B ) G H I J
M 86 58 79 85 76 ya 6% 91 &7 67
93 o2 80 &2 86 ¢ 67 71 - 71
70 - 72 82 5l 87 - 85 - -
F 86 oL 66 8o 7h. 87 83 7L 65 gl
86 87 83 &7 87 86 80 8l 77 71
- 88 a6 86 - 76 71 86 72 aly
- - - - - - 70 - aly o
M - Males
" - Females
Aralysis of Variance
Source Degrees of Sum of Mean Calculated
Freedom Sguares Square F Valve
Treatment 9 960.1,333 106.71L38 1.02
Sex 1 390.7933 590.7933 3.75
Sx T 9 605,1,01 67.2378 <1
Error 35 36,8, 8333 10,.252
Total 5l 5605.2000 - -
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Table 1l. Simple "t-test" on Carcass Score for
Cerezl Grass and Alfalfa Treatments

Alfalfs Cerezl (Cpsss
66 8o
88 87
06 86
79 85
80 €2
72 &
7L 87
87 86
76 76
38 71
5l 95
83 87
80 Th
71 8L
70 86
63 oL
67 71
65 85
7 8l
72 7L
g, aly
67 67

7L

-Caleculated t =2,10%
toQTS = 2602

s Significant at 5% level




Carcass Length

\Jh
1
G

A B c D B F G H I J
¥ 30,9 29.0 30.9 31.3 3%0.8 30.0 29.2 30,9 29,9 29.9
31.1 30, 30.0 30.2 31,6 32.0 29,2 29.6 - 30.2
30.8 - 31,1 29.6 2.6 30,k - 31.0 - -
F 30.7 30.8 30.3 32.2 31.0 32, 29.9 30,7 20.3 30.2
32,0 32.0 30.8 30.5 30.1 32.%3 30,1 31.6 30,1 1.1
- 32.0 31,1 31.5 = 30.2 29.9 31.0 29.8 30.7
- - - - - - 30,0 - 30.5 -
M - Hales
F - Females
Analysis of Variance
Source Degrees of Sum of Mean Calculated
Freedom Squares Squares F Value
Treatment 9 | 11.3420 1.2602 2.58%
Sex 1 2.9106 2.2106 5.95%
SxT 9 6.0 L7116 1.5
Error 35 17.1150 11890
Total 5l 37.7720

% Significant at 5%
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t-test" on Carcass Length for
1

Cerezl Grass and L1falfs Treatments
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Table 1.
A B G D it 7 G H I dJd
1.21 1.25  1.17 1.38  1.76 1.5h  1.50 1.8 1.5h  1.50
SOl L3 10110 1,000 1,65 1.36 1,65 1,10 1.5¢  1.3h
298 1,27 1.0z 1,65 171 1.27  1.67 1.43 0 1.50 1.70
7S 1.07  1.21  1.LL 1.6 1.66 1.07 1.5L  1.26  1.L5
<83 1.28  1.L0  1.13  1.L0  1.L3 1.6L 1.8 1.0 1.L7
1.21 1.18 1.0 1.2 1.31  1.63 1.75 1.6 1.6 1.53
Analysis of Variance
Source Degrees of Sum of Kean Calculated
Freedom Sqguares Square F Value
Treatment -9 1.5841 L1760 5. 553%%
Eyrror 50 1.5848 .0317 -
Total 59 3,1689 - -
3¢ Significant at 1%



Teble 2, lfean Rates of Gain
A B C D JiX B G H I J
1.21 1.25 1.17 1.38 1.76 1.54 1.50 1.83 1.5 1.50
.9l 1.13 1.11 1.00 1.65 1.36 1.65 1.10 1.59 1.3k
.98 1.27 1.L3 1.65 1.71 1.27 1.67 1.L3% 1.50 1.70
.79 1.07 1.21 1.LhL 1.L6 1.66 1.07 1.5l 1.26 1.5
.03 1.28 1.0 1.13 1.0 1.3 1.6, 1.48 110 1.L7
3. ° 21 1 ° .‘..8 10L§.O }- - 25 l ° 31 :I:_ ° 65 la 75 le .)_:.b l o.”_!.() .1@ 55
¥ = 1.01 1.25 1.29 1.31 1.55 1.48 1.55 1.7 1.46 1.50

Lo 8, D, = .,208

i
5]




Tehle Z, Initial Weights
Treatment A B
% y x v
2L 1.2 100 1.25
100 Ol 12L 1.L3
120 .98 100 1.27
10% .79 128 1.07
1L .93 117 1.28
10L  1.21 o5 1.18
Treatnent F G
X vy X ¥y
101 1.5 100 1.50
103 1.36 118 1.65
101 1.7 11 1.67
101 1.66 08 1.07
112 1,43 10h 1.4
10 1.63 95 1.75

x - Initial weight -
v = Daily rate of gain

and Daily Gains

c
X 7 X
100 1.17 1oL
o8 1.11 103
109 1.3 100
101 1.21 105
102 1.0 110
103 1.40 103
H
X v X
117 1.83 102
100 1.10 104
103 1,43 115
113 1.5 119
100 1.8 106
115 1.6 100

(W)
('4 N

L2
o O W
—\1 O @

[N T S N Y
=
4

N AN

o o

~r

s

105
103
102
106
109
10k

108

97
112
113
100
110

e

=

o °

°

o
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- Table L

Analysis of Covariance

Source DF % xy P 58 DF 1S . Calcwlated
F Value

Tobal 59 13195.65 5.0505 %,1689

Treatment 9 139,07 - 3,1,928 1.5e801

Error 50 13056.58 13.5L33 1.584L8 1.5708 Lo 0321

Treatment and error 59 13195.65 5. 0505 3,1689 3.1670 58

difference 1,5062 Q . 1773% 5, B2t

s Significant at 1% level

909
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Table 5.

Carcass Score

A B C ) B F G H I J
92 70 83 66 63 Lz 57 56 52 69
92 o2 65 88 on 80 &0 77 86 &5
ély 8 8 75 79 57 9l % T3 56
67 71 76 88 88 66 L8 5% 53 75
80 9 65 63 73 66 o1 65 61 oL
- 87 63 - - - - - - 76

Analysis of Variance
Source Degrees of Sum of Mean Calculated
Freedom Squares Square F Value
Treatment 9 25L0.1,66 282.2%85 1,50
Error Lz 7857 « 9667 182. 7434
Total 52 10396.1133 -




Tl e A
Teble 6,

Carcass Length

A B C D B F G H I J
30,7 20,3 Fl 29,1 30.2  29.2 29,0 30.2 29.6 31k
310 %0.5 29,6 30,6 29.8 29.9 26,6 30,0 30.8  29.8
31 31.8 30.7 29.9 30.8 30,0 31.8 3L.1 30,2 = 29.8
%0.1 30,1 3%1.5 30,8 30.3 29.8 28.8 29.5 30.L 30.2
30,4 31.2  2¢.8 29.5 30.3 29.L 31l.2 30.2 30.2 31.7

- 2.3 28.8 - - . - - - 310

Analysis of Variance
Source Degrees of Sum of Mean Calculated
Freedom Squares Sguare F Value
Treatment 9 7.258 . 7806 1.13%
Brror L3 29.6297 . 6891 -
Total 52 36.6555 - -
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Calculated
1.56

F Value

Mean
Sguare
.08L0

Squares -
L1860

Analysis of Variance
Sum of

Degrees of
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Treatment

Source
Total
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Teble 8. Back Fat
A B C D B F G H I J
.0 1.0 1.0 1.1 1.1 1.3 1.1 1.1 1.3 1.0
.8 .9 .9 1.0 1.1 .0 1.3 . .9 1.0
1.0 .8 e e 1.1 1.2 .3 -7 1.1 1.2
-9 .G 1.1 NG 1.0 1.1 1.2 1.1 1.2 1.0
Nel .8 1.1 1.3 1.1 1.1 1.0 1.0 1.1 .8
- B 1.1 - - - - - - 1.0
Analysis of Variance
Source Degrees of Sum of Mean Caleulated
Freedom Squares Square F Value
Treatunent 9 3915 L0135 .53
Error 143 . 7817 .0818 -
Total 52 1.1732 - -




u

o

-_ 5 /o 5 2 /O

..Jﬂe_l_lw_uil

ONLZF L N0 ‘
o o o o L)
ll_iynll

rCnchL\ E/

.!_ _IW l q|,~ _|_

C.zﬂ/.hC/Ob
1 wL Wn» qL l

72 (75 el |
°
qlull_l.l

E./ ”HJ .L/ 73/ C./
.L .L _|~ ..L 1

/4 .._.O/O
1L_!_1_ln.l_

g il S SN I F g Wil
L3 o L) o i

o B W e B
ZJZJ_‘_AC T._l
° ° °

D W | ﬁl _i _.l_

° 2 ° o k3
[ B B B M e

Value

Calculated
i

.0800

Square
0257

Varisnce

)

Sum of
Squares
. 7202
1.1070
1.8272

Analysis o

f

ees o
52

o

=3
Fresdom

Le

s
LrTror



Loin Ares

6

“
=~
W2

4 B C T i ® G 7 T J
1,505 L.08  Le52  L.ld 3.21  3.52 L.51  3.8L 3,20 5.55
Li.60 3.95 L.05 .45 3.82 5.37  3.69 11,00 1,08 11,00
2.25 3.63  3.05 3,98 L.10 .08 3.1 L.85 L1 3.73
3.80 © L.59 L.39 5.89 L.55  L.90  L.25  3.70 3.20 L. 61
3,62 3,62  1h.21  L.20 3.2  L.36 L.OL  1.09 3.72 ;.88

- L.51 5.65 - - - - - - lyelyo

Analysis of Variance
Source - Degrees of Sum of Mean Calculated
Freedom Squares Square ¥ Value
Treatment 9 3,721 L.134L9 12,175
Error L3 1. 6160 5599 -
Total 52 18.3380 - -

cis . o -t =
#3 Significant ot 1k level
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