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Ad enperiment was demigned to asssss the notritive valus of tnalee ofl
cake as a substitute for cottonseed cake (undeca rtlcated) in Shiep fatséning
rations, Sx diffecoat ratirnsvrzre prépared and designeded as A, B, G, B,
E.oatd F, Ration A #rved Bs control mnd contained: coftonsesd cake
{undecorticated) up ta 50 per cent level. In other rations, cottomibed cake
partion was decreastd gradually and replaced by maize oll cake on profein
equivalent basis. Non-signifizant diffacences wers obssrved In weight gain
or feed cifitlency of lambs fed differsnt experimental rafions over & period
of 51 days. Feed consumption way significantly higher on ratlons A and
R than rations C, D, B 8d F (F=<0.05). Differences among rations C, D, B
and F woa however miatistically non-sipnificant, Highest foed consuptinn
win obesrved in lambs fad ration A and B, whils Towest fesd consumption
wida' observed ini lanabs f6d ration F.  The diffcrence in digestibility of dry
matier, cnnde protein, ether oxtract, orude fibre and pitrogen frae axiract
on varlous rations was alsd found to be statistically nosisigtilficant. Thls
indicated thit the digestibility df various tutrients did not differ significantly
in & mixad ration containing cottonsesd cake (unidecorticated) or maize oll
caks. Per cohit nitrogen retention on various rations was also found to be
nobwiguificant.  All the lambs on all the six mtions reqiained in positive
nitropen Bzlance;

Th cost pec pound of gain was highest on fation A (sontaining cotton-
meetl cake) and lowest on aten F (contzining matze oil cake). From the
rewalts it wes, thum, concluded thet mnize oll eaks and cottonssed caks
(uordecmntlcated) were of equal nutsitive valye and sither of the two could be
vaad as'a substituts for the other in sheep fattening rations depending upon
aveilebility and cost.

INTRODUCTION

The high cost of the sheep rations is, in faet, chiefly due to the high cost
of protein supplements like oil cakes, which constitute up to 50 per cent of the
total ration. Obviously, the cheaper sources of protein would go a iong way
in evolving economical rations, which would in turn affect the prices of mution
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favourably provided their efficiency of utilization is not poer. Due te high
proiein content, the feeding of cottonseed cake 15 in vopue in Pakistan since
long. 1a recont years, however, the cost of this product has gone so high that
some cheaper and efficient sibstitute of it is needed to be explored. Very
recently, 8 maize by-product, the maize oil cake has coms upin the local market
at a quite competitive rate,  Maize ¢il cake contains about 20 per cent protein
ap compared to 21 per cent of cottonseed cake (undecorticated). The easy
availability, fair market price and richness of this product in protein, oil and
minerals demands to have a trial on this preduct for livestock feeding. The
present study was undertaken to :
() find out the possibility of complete or partial replacement of
cottonseed cake by maize il cako in lamb fattening rations;
(#) work out the economics of feeding maize oil cake in lamb fattening
rations; _
(¢) study the digestibility of various nutrients in 2 rmxed ration
containing maize oil cake or cottonseed cake (undec.).

REVIEW OF LITERATURE

Morrison (1939) raported corn oil meal to be & satisfactory protein
supplement for cattle, sheep and horses, Peacock and Kirk (1959) tried corn
ginten meal and eottenseed cake in fattening rations of one year old sieers and
repotted that there was ne significant differsnce be{ween the two and both the
feeds were equally efficient. Kosanovic et a/. (1960) reported that corn gluten
meal was good in fatiening of young bulls when used at 8C¢ per cent of the
cancentrate. Obracevie ef al. (1980) reported that maize gluten fzed Gould be
usad to replace soya med) in production rations if necessary minecals wore
supplicd, Malik and Akhtar (1969} concluded that cottonseed cake (undecor-
ticated) could be successfully replaced by corn gluten feed in young rams
without emcountering any adverse effect. on the performance, efficiency or
cconomics of the rations, Malik and Akhrar {(1970) undertook an expariment
on the replacement of cottonseed cake by sunflower cake or maize oil cake in
young Sahiwal calves and observed that maize oil cake was a superior protein
supplement for fattening of young Sahiwal calves.

MATERIALS AND METHODS

Thirty six male lambs of about the same age, size and weight were used
in this study. The experimental lambs were divided into six groups (blocks)
of 5ix lambs each according to their initial body weight. Six different rations
ware prepared and dosignated as A, B, C, D, Eend F, Ration A-served as the-
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control and it contained cottonseed cake (undecorticated} up to S0per cent lavel,
In other rations, cottonseed cake portion was decreased gradually and replaced
by maize oil cake on protein equivalent basis. Composition of rations is shown
in Table 1. All the lambs were fed ad-libitwm for & period of 91 days. Ia
addition to the experimontal ration, each lamb received half pound of green
fodder to meet the carotens requirements. Fresh and clean water was made
available at ail times to each lamb. Records of inital body weight, fina] body
woight, daily feed consumption, total amount of urine excretod and faecos voided
during 24 hours of the last week of the study were maintained. The composite
urine samples were analysed for their nitrogen contents. The analysis of re-
presantativa dried, ground and thoroughly mixed samples of rations and faeces
for dry matter, crude protein, ether exiract, crude fibre, nitrogen free extract
and ash was carried out according to A.Q.AC, (1960) methods, The data col=
lected were subjected to statistical analysis using analysis of variance (Snedecor,
1959). The companson of mean foed consumption was made by Duncan's
Muliiple Range Test {Duncan, 1953).

Tanre |.—Compasition of Experimental Rations.

RATIONS
Description ‘e A B C D E F
Cortonseed (undecor. .. 50 40 30 20 10 5
ticated) cake
Maize vil cake P 11 21 Az 42 55
. Molasses (Sugarcane) .. 30 3¢ 30 30 30 30
Wheat straw " 20 19 19 18 15 17
Commeon salt A . 1 a.5 0.3 0% 0.3 0.5
Total oo lDDs 1003 1005 1005 HOD.S IOO.A
Dry matter %, .. 86.35 87.88 . 88.14 §8.82 88.27 88.77
Crude protein %, EErs i1.12 11.31% 11.08 11.1% 11.04 . 11.11
Calcium % . per 0.395 0.378 0.369 O0.345 0.328 0(.312
Phosphoras ) = 0.630 0.5%4 0,474 0,598 90.318 0.242
Digestible protein .. 9.0 902 88 B9l 877 4.7
Total digestible

nutrients %, .. 66,10 66.14 6593 63.97 65.76 64.83
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RESULTS AND DISCUSSION

. The summary of deta on weight gain, feed consumption and feed efficiency
of lambs fed various experimental rations is given in Tabie 2.

TABLE Z.—Summory of Growth and Feed Efficiency Dasa.

RATION

Diescription A B ¢ D E F
Nurber of animals .. & 6 & 6 6 6
Dé¥s on experiment i) 91 | o1 a1 91
Average initial .. 45.16 4483 4483 45.00 45,33 44.4]
veaight (ibs.)

Averdge final .. 71.5%  68.33 65.89 67.62 66.20. 6538
weight (1bs.) '

Total weight gain (fbs,) .. 26.42 2350 21.06 22.63 20,87 30.97
Averaga daily weight .. #.290' 6.258 0.2% 0.248 0.229 0.208

gain (1bs.) _ .
Average feed consuntodf . . 20063 284.23 252,17 251.62 280.79 243.29
antmat (tbs.) | o
Average daily feod L3090 3120 277 276 295 285

consumedianimal {Ibs.) ; _
Average amount of feed 11,00 12,60 11.97 11.12 12.81 (1.9
tequired/Ib of weighs.gain.

i

Weight Gain.—Tho statistical analysis of the data did not reveal any
significant difference among weight gain of lambs fed different rations. It was,
thetefore, inferred thar maizo oil cake could be successfully used in sheep
rafions 24-2 partial or complete substifute for cottonsead cake, The present
results were inline with those of Malik and Akhtar (1970) who reported that
cottonsesd cake {(unidecorticated) coutd bé qliite economically roplaced by matzs
oil cike or sua-flower'cake for fictening of Suhiwh] calves. Simiilar results wers
roported by Morrison: (1959) who stated that maize oil cake was a relatively
superior protein supplement than many other vogetable protein supplements for
fittening of calvés, cattle and sheep. The present results wera 430 supported
By the seudy made by Malik and Akhtar (1969) who succéssfutly replacsd
cottonssed cake by corngluten feed, a maize by-product without sncountering any
slivetae sffect on the petforiaton, efficienty of deonomies of the ration. Rosulfs
ware i agreoment with those of Peadgook-and Kirk-(i959) whe tried- medre- gitten
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mokl (¥ maizo by-produet like maize vil cake) and cotionsesd cake ang reporied
not-significant differences between nutritiva valoe of the two, indicating theraby
that both the feeds were equally efficient. The resuits were also in line with
those of Kosanovic ef al. (1960) who stated that there were quile comparable
-gaing in body weight of lamba fed either corn gluten meal or soybean ail meal.
‘" . Feed Consumed.—As shown in Table2, the fambs fed rarions A, B, C, D, E
d1id F.consumed daily on an average 3.19, 3.12, 2.77, 2.76, 2.15 and 2.67 Ib.
feed respectively, The statistical anelysis did not reveal any significant difference
between ratiors A and B. The feed consumption on rations A and B was,
however, found to be significantly higher (P<z0.08) than rations C, I, E and
F.. The feed consumpticn on rarions €, D, E and F, however, did not differ
significantly from each other. Highest feed consumption was cbserved on

rations A and B, lowsst ont retion F. This showed that Iﬂﬂlz-l: oil cake was
slightly less palatable to animals.

. Feed Efftclency.—As shownin Table 2, thu]qm‘bs fed rations A, B,
C, D, E and F were found to require 11,00, 12.09,11.97, 11.12, 12.01 and
.71 Ib., ration per Ib. of weight gain respectively. The data when
subjected to statistica] analysis showed no significant difference. The results
thiis indicated that maize oil cake and cottonseed eake were 2lmost equal in
their efficiency. and nutritive value as regards 1.11eu~ cffect on the growih
petformbnee of sheop:

Digestibifity af Various Nutrients of the Mixed Rar.{am,u—'l‘he summarj.f
of deta on the digestibility of various nutrients of the expenmental rations is
given in Table 3. Non-significant differences in digestibility of dry matter
erude protein, ether extract, crude fibre and nitrogen free extract were nbsenfpci
ameng experimental rations. This indjcated that the digestibility of vadous
nutrients did not differ significapily in a mixed ration containing cottenseed

_¢ake {undecorticated) or maize oil cake. '

TAaBLE 3.—Digestibility Cocfficient "Data.

s "Dry~  Crede  Ether Crudé  WNitrogen=
" “Rations - - maiter protein exteaez - fibed - frea exiyac
G o e R LK) . (%) (). - £ .

A 6307 77.48 B6.45 - 62.58 - 819V

B 63.23 76.99 87.03 - 191 £6.08

C .88 7621 87.21 . §0.9% . . 85.85
D 61.05 T4 8305 0 53093 8460

B 616 76.38 8581 53.00 85,01

F

- 8223 TEO8 - Be.d5. s35.86 . " 86.9F
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Nitrogen Balance—~The dats on nitrogen balance are shown in Table 4
atd its statistical analysis in Table 5. 3 '
TABLE 4.—Nitrogen Balance Data.

s imirdek

: HOE Nitrogen Hitrogen HNitrogen Nitrogen
‘Rations - - inake outge retained ratained
{gms) (gms) (gms) (gms)
A .. 2492 . 1l.82 13,10 52,56
B 2272 11.22 11.50 50,61
C 21.06 10,76 10,30 ' 48.90
D 23.76 12.51 11.25 41.38
B .. 2328 11.14 12.14 52,14
F .. 21.68 16.47 11.21 51,70

L

Ta.ar..ﬁ 5 — Analysiz of Varlance of Nitrogen Reitained Percentage .Dafa.

D.F, 5.8, M.5. - .- F, Ratio

Source of
variagon -
Rations o 8 28.80 5.7 0.257NS
Blocks o 2 .22 2.11
Error an 0 224 .02 2240
Total T | 253,04 B
NS =MNon-significant,

The per cent nitrogen retdined by lambs fed different expetimental
Ations was 52.56, 50.61, 48,90, 47,34, 52,14 and 51 A0onrations A, B, CD, B
and F respectively. The statistical analysis revealed non-significant difference
in per cent nitrogen retained. All the lambs on all the six ratiohs remained in
positive nitrogen balance.

Economic Agpect—The cost per pound of weight gain was Ra. 1 ALLLEL,
1.43, 1.29, 1.33 and 1.25 on rations A, B, C, D, E and F respectively. The
highest cost per pound of gain waa observed on ration A and lowest on ration F,
‘This Jed to infer that under the present ciroumstances use of majze oil cake ag
a anhetitute for cottonseed cake was quite feagible and e¢onomizgal,
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