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INTRODUCTION

In Egypt there are aloost two nillion head of sheep, of which
one third is roised in the North Western Coastal desert. The nain
incone of raising sheep in Egypt comes fron lamd production, while the
wool clip represents secondary incone.

In tho desert where sheep are raised on poor natural pasture
with snall anounts of supplenentary feeding such as concentrates, hay,
and straw, 1t nay be suitsble to naintain flocks of nature sheep and
larbs in store condition; this condition, however, would not be suitable
to naintain wigh growth rates and body gain for the lanbs preduced
ie:ore and during fattening, It is a corcion practice that sonme of the
desert lanbs ars Darketed and fattened away fron the dosert. However,

a well-~defined systen of fatiening seens to be laclking =and initiating

such a systen would be of special inportance. Before recommending

any systen of fattening for desert lanbs, however, a study of the different
aspects of fatteming each ns the aze at which fattering should start,

the effect of the length of fottening period on carcnss traits, the
efficiency of feed utilismation, and the economics of fattening should

be investigated. This study was thercfors initiated to investigate

tho effcet of the length of faktgning peridd on gain and carcass

traits for desert lambs,.
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REVIEY OF LITERATURE

Gain during Fattening

Fattening reopresents the precess in which the animal is put on
a relatively high plane of nutrition, thus allowing the animal to lay
down edible tiscues and to get the right finish, This seems ¢o be the
moBt aceceptable definition for the fattening process,

Insuring a high body galn during fattening is always an objeect
for sheep fatteners., High body gadn during fattouing resulis in reaching
the required slaughter veight of the lamb at an carlier age and this in
turn results in peducing the part of the ration which covers the main-
tenance requirements anéd subseguently the ovarall costs of feeding,

Gain during fattening is known to bde affected by many factors,
such as broed, plane of nutrition, sex and age, and conditions undex
whieh the animal stapts fattaning,

Lanmbe of the sarly maturing breeds msuch as Sufilolk, Shropshire
and Clun Forest achieve high growth rates early 4m Cheir lives and
usually are ready for aslaughter at an early age {at woaning) wkile
those of the late~maturing bresds usually have slow growth rates and
rrobably are not rcady for slaughter before 7 - 8 months or more,
Breed differences in gain during fattening have bgen reported by 2any
investigators, Seoudy (1970) found daily gain to be 195 and 185 gn.
for Barkl and Hungarian Merino lambs, gespectively, ovor a f=ttening
period of 70 days, the difference belng not statistically significant.

Crossbroeding is a well established method ior increasing

srowth rvate and gain during fattening of c¢rossbred lambs, This may
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invelve two or more breeds of sheep and may be referred to ag stratie
fication, 1In countries like England, Few Zealand and fustralia, fat
lamb production is based on stratification between different breeds of
sheep raised under different anvironmental conditions, thus utilixing
bresds and environments in ong production system,

Many workers have shoun crossbred lambs to excesd purebred ones
in gain during fattening, However, most of these comparisons lack
studios on the relationship between gain and efficiency of foed conver-
sion, which is a guestion ef special importance, For 2xapmple, Seaple
and Graham (1971) found halfbred lambs (Border Leicaster Merimo) to
2at pors and grow faster than purebred onas {Merino), Therefore, studies
on the affgct of ¢rossbresding on gain should inelude a2 cxtitical exami-
natien of the amunt of feod noeded to rreduce one umit of gain,

In 2 comparison of the ability gor fattening between Romney
Marsh and Remney Marsh = Isigad rams, Haritonov (1969) reporizg daily
g2in to 7 - 8 months of age to bve 125 and 126 gm., respectively, In a
study on the fattening ability and meat production of purcbr:d and
erossbred Mongolian wethsrs, Batsukh (1971) reported an average weight
gain over 5% months of fattering on pasture of 19.3, 17.4, 17,9 and 17.8
kg. for Yongolian, Altal x Mongolian (F]), Tsigai :: Mongolian (FT) and
Monzolian x Altad = Tsigad brecd groups, respectively. Ser.dy (1970)
3tulz2d the performance of the local Barlg brecd, imported Hungarian
ie*inn and their F1 (MB) and reported a dally gain over a 70 day fat-
tecatng period of 195, 185 and 207 gn, for the three brecding groups,

Tesr 2aiivily,
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There is zlmost full agreement in the literature that crosshred
lamds exceed purebreds in gain (Meolnar, 1962; Roddin, 1064; Arsenjev,
1965; and Vance st é;., 1967). Other investigators coapcored different
crosses; the difference in the performance in such comparisons depended
on the genetieal constitution of the different breeds involved ia the
crossing system, HMarkinova and Kadaa¢hii (1968) reported daily gain to
be 191, 183 and 136 gn. for lanmbs born to crossbred cwes from fine x
coarse-wooled natings whon sired by Lincoln, Lisken or Caucasian rams,
respectively.

The plane of nutritior is knowm ts affect livebody gain during
fattening greatly, and lanbs of fast growing breeds may be very slow in
reaching their optimum slaughter welght if kept on z low plane of nutri-
tion. The terminology "plane of nutrition” is usuwally used in the
literature to des¢ribe the ievel of a specific nutrient, the type of
rz2tion or the duration of feeding.

Many investigators have worked on the effect of different encrgy
and protein lavels on gain during fattening and a recent review of the
subject wac provided by Soleman (1671). In his own work tihe author
reportad that average daily gain for Rahmani lambs over -. 139 dn
erperimental period was highest for a group of lambs fed 2 high cnergy-~
hizh protein diet (172 grn.}, followed by those on the high cnergy-mcdiun
orotein diet (171 gm.); the lowest daily gain was obtained by lambs kept
xt the low encergy-low protein level (122 gm.). Orskov et al. (1971)
scported mean rates of live weight gain for lambs kept on low, medium

and high protein diets were respectively, 191, 270 and 330 gn. per day
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Ior nmales and 177, 225 and 301 go. per day for fenales, the increase
with protein concentration being highly significant, Likewlise, Jones
and Hogue (1960) found that lazhs fed a high level of protein gainaed
faster than their nates which were fed a low level adiet,

Lanbs can be fattenmed on rations ranging fron whole rougaage
such as grass to whole concentrates, The ratic of rouzhz-e to concentrate
‘u fattening diets wa® reported to arfsct daily Zaip during fattening,.
Tounis et al. (1972) found dally gain for Ebeidi larbs over a 30 woek
fattening period to be 87, 119 and 116 gn. when concentrate to roughage
ratio in theiy dlots was 5249, 64.1 and 8%1.4, respectively. Similar
resulits were reported by El-Shobokshy et al. {19?3), who found
Qaily gain tc be ?5.4 and 318 gm. for two groups of Tbeidi lambs when
Tattened on rations containing 38 and 54% concentrates, respectively,
with the rest in the form of roughage. The same authors eoncluded that
e ration containing less than 60% concentrates is more likely to be
nnsuitable for fattening lanbs, However, the rotic of concentrate to
roughage for rations of fzttening lambs would depend on availability
and relative cost and their effect on the type of produet,

Workdng with digestibility trials and feedlot perfornance of
Sudan Desert sheep, Hassan and Mukhtar (1970) reported that the type cof
ration influenced dally zain during fattening. They used tires rations:
4, B and C, Ration A consisted of 25% berseen hay, 25% c-tt nseed cake
and 50% sorghun grainy ration C consisted of berseez hay on’y, wiile
ration B was conposed of egual parts by weipght of rations . =nd CO.

The average daily gains were 254, 236 and 150 gn. for rations A, B and

G, respectively,
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McClure and Carter (Y967) conpared three foeedng systems ord
their cffcet on galn during fatiening. Avoerage daily gain for unsheared
lambs was 0.07, 0.1t and 0.1%5 kg. vhen lambs weré fed in dry lok, pas-
tured with grain fzeding, and pastured only, respectively.

The lengih o1 fattening period (1engfh ot feeding) is expected
to have a perked effect on dafdy gain. Daily gain for ~ group of
Rohnani laﬁbs put on é high energy~high protein vatdor was found to be
146 gm. over 236 days and@ 172 gm. over thé first 139 days of the previous
period (Soleman, 1971). TYounis st gl; (1972) reported differences in the
rate of gain of Ebeldi lambs due to the length of the fattening period,

Ray and Kremann (1971) studied the effect of sex, age of lamd
and length 6t feeding upon energy metabolisn and earcass traits of
Ramboullied lambs. They reported daily gain to be 160, 190 and 180 gn.
for 30, 60 and 90 days of fatteming, respectively. Efner (1972) studied
the slaughter yield of wethers kilied at different ngos, i.s,, 80 days,
100 days, 135 days, 8 nonths or 10 nonths of age, Slaughter weight was
found to be 25.75, 29.50, 35.68, 43.70 and 49.10 kg., Tespectively.

The eorresponding average daily gain was 252, 239, 216, 158 and 145 zu.,
showing 2 deeline with the advancenment of age at time of slaughter,

Sox has btoen reporited by ﬁany authors to affect daily gain
during fatteuing, and there is almoct complete agreenent in the litora-
ture that male lonbs gnin faster than female ones. Seouldy (1970) found
dzily goin for Barld male lanbs ocver a 70 day fattening - sriod o be
207 go., as conparcd to 135 gu. for female onos. Reynolds et al. (1966}

reported sex to have a highly signifieant effect on daily gain from
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birth to slaughter, However, other authors (3tyikoglu, 1967 and
Kinsman, 1967) revorted only a slight superiority in weight godn of
nale lambs over female ones,

The prefattening weight (initial weight) was reported by many
cuthors to affeet daily gain., Secoudy (1970) found that the smaller the
average initial weight of the experimental group, the higher was its
average daily gain. It would appear that undersized lambs within a
group eof the same breed are usually underfed as ¢onpared to the rest
o{ the group. Therefore, they tend to compensate for this with a gain
oneqg they have the chanee for a relatively high lovel of nutrition during
fattening., On the other hand, lambs with relatively high initial weight
are usually well fed before fatteming, This night exXplain the negative
correlation between initial weight and daily gain during fattening
(r # -0.95) reported by Horak (1965), The sudden wise in daily g=in
for the undersized lambs during fattening is usually referrad te as
conpensatory growth (Wilson and Osburn, 1960 and Csnan and Bradford,
1967). The degree of such conpensatory growth depends o= cany factors,
of which the degree of food restrietion before fattening, the length of
the period of restriction and the age at which the larbs ar¢ postricted
are considored the mest important. However, therc is a variation
betwcen difforent breeds in their ability to recover after a period of
focd restriction. Wilson =nd Osburn (1960) showed that different dreeds
within speeles differ in their ahility to rccovewr fror the effects of

undernuteition,
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Efffciconey of Conversion of Feod tg Meat

Feed efficiency is defined as the gain in body weight resulting
from the consumption of e given amount of feed or its inverse (Koch
et =21., 1963)., Feed cfficiency is usually oxpressed in the literature
a5 the zmount of dry matter, organic dry matter, starch equivalent or
total digestible nutrients neceded for thse production of onme kilogramme
of gain, VWorlking on efficismey of foed use in boef cnttle, Koech st al.
(1963} have indicated that the variation in the composition of gain
(f2t, lean or boﬁe) and in maintepnaznce requirements prevonts this ncasure
fron being a precise estimate of energy conversion rate.

Another point of special interest is that the dciinition of the
efficieney of fsed eonvorsion ignores the fact that at zere gain the
animzl is still in neced of food to naintain life since the definition
implies that the rclationship between food intrtc ond gain is linear.

Varintion in the ameunt of the digestive troct contents (£111)
botvecen different cnimals will introduce ~nothcor crror to the amount of
gain nsasurcd ond, subscguently, the cfficiency of fcod conversion
values, To elirminnte such crrov, .fficicney of fged gcornversion nay be
grpressed -5 tho anount of food nooded for cach kilogramme incrooss in
tnec umpty body weight., The latter is defin.d as the slaughtor weight

~
~fter subtraeting the weight of the digestive tract contunte,

T~
Some other worlzcrs have oxpressed offieicney of food intale =8
the amount of food wegquired to produec 2 ilegramme of c-re-ss or cven

= ilogramme of lean osr f£-t, i.2., =dible parts., Ceonniif: nnd dart

(1967) worliing on cattle cxpressed efficiency of fecd convorsion (E.F.C.)
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faster the growth rate of any given aninal, the higher is the proportion
of food thet is devoted to productive process. Howevar, it has to be
borne in mind that a faster growing aninal of a certain breed night

be cating twice as much =25 another lamb of another breed for n relo-
tively snmall inerease in growth rate. Therefore, comparisons betwoen
different breeds in their efficiency of meat production should be rathep
based on an input-cutput relationship basis,.

Eoch gt al. (1963) caleculated heritability cstimntes for effi-—
ciency of focd conversion in cnttlo and found it to ¢ 0,62 for gain
adjusted for differences in feed consumption, 0.2) for feed consunption
adjusted for differecnces in gain, and 0,36 for the ratic of gain to food
consuned.

Haritonov {1969) compared efficiency of feod conversion between
purebred Romney Marsh and Romnay Marsh x Tsigal rame and found that
effieiency of feed conversion to 7 - B months of age to be 7,7 and 7.8
food units/kg. gain for the two groups, respectively. On the other hang,
Molnar (1962) found that crossbred lambs (I}e-de=France - “orino) were
able to comvert their food more officlently than purcbred ilerino lambs,

Plane of nutrition may affect efficiency of fecd converesion,
Joncs nnd Hogne (1960) found that l-mbs fed a high lcvel of protein
were more efficicnt in converting their food to livebody gain than othors
kept at a low level., Soleman (1971} studied the effcct of the energy/
protoin velationship on the fattening perfornance c¢f Rohmani lambs and
found that cfficiency of feod utilization was highest for the group of
lambs fed 2 10w energy-~high protein diet, while larbs on tho high cnergy=

low protein diet were the least officient.
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Working on digestibility irials and feedlot perfoermance of
Sudan Desert sheep and using threce types of rations varying in ratios of
roughage to concentrate, Hassan and Mukhtar (1970) reported food consumed/
anit liveweight gain to be 6.07, 6.82 and 9.30 for ratiozs A, B and C,
respectively, Ration A consisted of 25% berseen hay, 25% cottonseed
czke and 50% sorghun grain, Ration C eonsisted of borscen hay alone, -
Ration B wam conposcd of equal parts by weight of rations A and C.

¥ith ths advancement of tho fattoning period, lanbs tend to lay
dowun fatty tissmes, and sinec one kllogramme of fatty tissues requires
aloost 7 ~ 8 tinmes the amount of enérgy needed to produce one kllogranme
of lean, the efficioncy of feed conversion tends to declinc with the
advnacenent of the fattening pertod., Solenman (1971} found that the
efficiency of foed conversion de¢lines with the prolongzation of the
fattening psriod in Rahnani 1-ambs.

Younis et al. (1972) studied the offect of different levols of
energy intaks produéed through alteration of roughage to conecentrate
ratio in rations for fattening Ebcidi lambs. The efficiency of fez?d
conversion was reported by these authors to docline with the ndvanccnent
cf the fattoning poriocd, The officdency of feed conversion from © - 10,
0 - , and O = 30 wocks was found to be k.7, 5.2 and 5.7 hz. starch
equivalent, respectively, for each kilgramme gatn for a sroup of
lacbs fod on 2 low concentrnte~high roughsge ration. The corresponding
figures for similar lanbs fed on rations of mediun and high concentrate
were found to Ye 4.6, 4.8 and 5.3 2nd 4.3, 5.2 and 5.7 kg. SE/kg. godn,

respoctively., This study =zlso shows an effoct on tho cfficiency of feed
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conversion duc to the typo of ration since in the first 20 wosks of the
fattening periecd, and over the whole period (30 weeks) lambs fed a
ration Witk a nedium level of concentrate content showed n-~ried
superiority in efficiency of foed conversion as comparcd to thosc fed
on rations eitiher high or low in concentrate content, Likewise,
El-Shoholshy et al. (1973) founa the efficiency of foed conversion to be
5.5 and 7.9 kg, SE/kg. gain for two troatment grﬁups o# Ebeidi lambs fed
on high (54%) and low {38%) coneentrate rations, respectively,

Castration is known to affect the efficieney of feod conversion.,
Eatire n&ieé are considercd to be superior to castratod ones in effi-
cioncy of fesd conversion, However, nany of the workers quotcd in the
Hterature whe have reported on the effect of castration on gain and
carcass traits in sheep have ignored the ostination of efficieney of
feed conversion for both entire and castrated aninals. Korotkav (1966)
found that castrated Altat lanbs necded 10.9 F.U. for caeh kg. gain while
the entire ones nceded only 9.4 F.U./kg, gain. .

Turton (1969) roviewed the effact of castration on nmont
production froa cattle, sheep and rigs, In almost all the work on
cattle, entirc animals were more efficient in converting their food to
body gnin than castrated ones,

Spedding (1965) discusscd the efficiency of nmeat yvoduction in
sheep and indicated that the efficioncy of feed conversion for moat pro=-
duction in fat lambs should inelude the whole food regquired for ghe
production of the land, The latter will be repressnted by the naintenance

requirenents for the ewe, extra food required for foetal growth during
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pregrancy, food required fpr oilk production and food (other than rrilk)
required by the lanb up to slaughter. The efficiency in this case will *
be highiy affectced by the sige of cwe, litter size and growth rate of
lanbs.
Working on the biologieal efficiency of meat production in
sheep exproessed as weight of carcass produced per 100 units of digestible
organic nmatter consumed,; Large (1970) found that cwes fron the snaller
breecds mated to rams from larger brecds gave high growth rates and bigger
lambs and produced o iarge nurtbetr of lambs. They were also most efficient
for neat production. The same author added that = small ewe producing
twins night be as officlent as a large ewe produneing threc or four
lambss,
Kemprundercoat ratic was alse found to have a boaring on the
efficicncy of feed conversion. Loboda (1971) studied the effect of kenp
undercoat ratios on the gattening of young Romono¥ shecp 1nd reportoed
that the consumption of F.U./kg. galn was 6.8, 7.2, 7.2 and 7,2 for

retics of 4, 7, 10 and 15, respectivoly.

zZffeect of Fattening snd Breed on Carcass Traits

Fattening was previouasly defined as the process in which the
aninal is put on ¥ felitively Xgh pinme of nutrition, thus allowing the
animal te lay down edible tissues and to get the right finish, The
effect of fattening on ddrferent i1mportant carc~ss traits will be dise-
cussed within this definition.

It is not the aim, however, %o malke a list of all careass

traits; the tralis sclected are considsred of special inportance. On
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