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ABSTRACT

Lanbs of Yankasa sheep were evaluated for effects of
genetic and environmental factors on their body weights at
birth, 3,6,9 and 12 nonths of age. The |anbs were born between
1981 and 1985 in an on-goi ng accel erated | anbi ng programre at
Nati onal Aninmal Production Research Institute (NAPR ),
N geri a,

Type of birth significantly affected weights frombirth to
12 nonths of age. Lanbs born as singles were consistently
heavier at all stages with the difference being nost pronounced
at weaning. Ramlanbs were 0.22kg and 4.88kg heavier than ewe
|lanbs at birth and 12 nonths of age, respectively. The effect
of parity of ewe on lanb growth was significant at birth, 3 and
6 nonths of age. Lanbs born during the rainy season had hi gher
nean wei ghts at birth and weaning. The order was however reversed
at 6 nonths with lanbs born during the dry season bei ng heavi er,
though the difference was not significant. Effect of season was
therefore significant at birth, 3 and 12 nonths of age only.
Lanbs born in 1981 had the heaviest neanweights frombirth to
6 nonths of age. The superiority of the lanbs sired by the fourth

sire-group was naintained fromweaning to one year.

Additive adjustnent of [anb weights for the identified
environnental factors was prefered to multiplicative adjustnents
because of l|arger reduction of error variances associated wth

these factors.
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Estimates of repeatability for weights were 0. 14,
0.06, 0.19, 0.28 and 0.17 at birth, 3, 6, 9 and 12 nonths
respectively. Corresponding estimates for heritability
were 0,22, 1.14, 1.06, 0.94 and C 51. Cenetic and phenotypic
correlations between birth wei ght and weani ng wei ght, weani ng
wei ght and 6-nonth wei ght, and weani ng wei ght and 9-nonth
wei ght were found to be 0.10 and 0.17, 0.27 and 0.43, and
0.17 and 0.39, respectively.

It was concluded that under this environment, it would
be necessary to adjust body weights of growing |lanbs for the
effects of type of birth, sex of |anbs, parity of ewe,

season and year of | anbing.
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1. INTRODUCTION

Sheep in Niperia are kept primarily for meat prouction,
They contrihute sbout 11% (48,00 metric tons) to the
total meat supply (Adu and Ngere, 1979). Buvanendron
et al. (1231) noted that there was no particular
prefercnce for lsmb or mutton and so the market voluves
of aninmnls are determined by the size. Thus, traits
of importince ir commercial sheep production are
reproduction end milk production in the ewe and gro th
rate in the lemb., In other words, the number of lambs
weaned pur ewe per year and how fast the lambs grov to
mature markct weights greatly determine the returns from
commer~ia® sheep. production..

To increcsse meat yield and economic returns from
the indirenous sheep treeds will require genetic
improvement through proper selection and breeding
programncs. The performance of 2nimals for any proJuction
purpose has bcen known to be greatly influenced by
different environmental (internal and external) frctors,.
Thereforc seleotion if genetically supcrior animals as
parents can only be successful df the influcnce of ruch
factors can be disetangled and the performance records
of anim1ls adjusted so that the adjusted datz would more
closely reflect the true genetic worth of the @2nim-ls,
Such procedurcs form the basis of various breeding
programmes adorpted in most developed countries for the
improvement of various economic traits of farm z2ninals,
These have been facilitoteds mys the availability of date
on large numbcre of animals; a situation that could
hardly be mct in the less developed/developing nations
in general ond Nigcria in particular due chi<fl to moatly

extensive system of management.
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Nonetheless, very few studies have been cariied out
in Nigerin to identify some genetic and environmentol
factors influcncing weights of lambs at various stages
of growth and prob: bly correct for them in the final
evaluation of the ¢nimels (Nwagbogu, 19693 Ademosun, 1973;
Adu, 1978; Ngcre gt al., 19793 Buvanendran et 1al., 1981;
Taiwu et al,, 1982; Adeleye, 1984).

2f the Nicericn breeds of sheepy Yankasa is porhops
the most widely distributed and most numerous in the
northern part of the country as it occurs throughout the
Sahel, Sudan &nd Guinea Savanna zones., Despite its wide
distribution only one of the cited studies (Buvanendr:in ct al,,
1981) gave estimctes of correction factors for some effects in
the lreed, This ct¢lls for more study towards the genetic
improvement of the sheep breed, hence the need for this
work. The m2in objectives of this study therceforc were:
(a) to quantify thc effect of environmental and genetic

factors influencing weights of Yankasa lambe at

various steges of growth.
(b) to comprre the effect of. two types of correction
(¢) to determine the relationship between pre- and
post-wecning growth traits.
(d) to estimatec geretic parameters for lamb weights ct

different ages.
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231 SHZIZP FRODUCTION IN THE TROPICS

Sheep are maintoined in the tropics mainly for
production of mect, their other functions beinj to supply
skins, milk end fiber (Williamson and Payne, 1968). 1In
addition, they ¢re used as investments, as insurance against
the failure of crops, for purposes of ownership, fgr
slaughter during festive occasions, for recreation, for
transport, as & source of manure or fertilizer and also
as experimentrsl enimals. Sheep also supply horns, hocves,
blood for scrum, blood and bone meal all of which have
commercial value (Devendra, 19759).

According to 1976 FAO Production Yearbook (F\0, 1976),
the less devcloped countries, most of which arc located
in the tropics ¢nd sub~tropics possess approximately 400
million shecep or about 39% of the total world populntion;
the highest population (160 million or 15.4%) is found in
Africa, Shecp in the less developed countries contributed
about 46 of ihc world mutton and lamb production, 47¢. of
the world's sheep milk and 40% of the total world sheep
hide and skin prodguction.

However, despite high concentration of sheep in the
less developed countries, particularly in Africa, the
present level of productivity is generally low. This low
productivity will persist until improvements are mide in
husbandry, mcre gement, organized lreedings and discase
control (Devendra, 1981), This review, thcrefore, atiempts
to examincd briefly the various aspects of sheep prgﬂuction
in the tropics with particular reference to Nigcriz,
and to rel-te thce contributions of past research work
in breed performrnce evaluation with a view to

— improving the netion's sheep industrv.



2,1.17 SYSTilws CF PRODUCTION

Any discucsion on the productiwe performance of shcep
®dreeds in the tropics, particularly in Nigerin, ceniot
ve complete tnd meaningful without a description of
the system under which the 2animals are kept and nanoged,
Devendra (19760) clessified the systems of shecp
production in the tropics and subtropics intn four
categorics 'nd noted that the type of husbandry which
is approprirte depends on the type of animal avajlolle
as well ‘s on the notural environment (climote, vesetation,
disense) on? economic and social factors, The systons ore:d

a) Intensive System: In this system, the 2nimels arc fed

in confincment with limited access to land; cultiv: ted
grasses nnd/or by-products are fed. It is

by definition ¢ system with 2 high labour mmd capitcl

input, The centinuous housing, however provides maztinmum
protection from the adversities of difficult environnonts,
The system is very convenient for the control of fecding
and matinz, A vericrtion of intensive produc tion biced

on a st ll=fccding 2ppro~ch is feedlot fattening

especially in cnvironment where agro-industrial by-proiucts
are plentiful (Sriah €t al., 1970; Aud and Brinckmen, 1981).

b) Extensive System: This is Dy far the most comion

production system. Sheep graze over large arcis, usu2lly
on low rainfrll mrrginal lands unsuitable for altornative
forms of agriculture. For instance, the Fulani bein?
semi-nomads pr:ze from North to South of the country in
response to rainfall pattern and availability of pasture

(Adu and Ngcre, 1979). A very low level of mostly unpaid
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G e
family l:bour represents the main labour input. The
system 1s charscterized Wy the fact that more animols
tend to be roised theon in the intensive system., Also
little or no concentrate, salt or mineral licks are
proviied. IExtinsive husbandry systems provide ledst
protection from the natursl environment,

¢) Semi-intcnsivc System: According to Devendra and Burns

(1970) the system covers all degrees of compromise betueen
range mancgrnent end zero grazing, but usually lavolves
controlled grrzing of fenced improved pastures with
supplemantrry concentrate feeding. In the southurn port of
Nigerin, sheep arc left to roam, especially during thc day,
browsing roadside herbage and consuming kitchen wostes like
yam and plantein peels, Juring the cropping seasan, the
animals are tethered either on fallow fields or in the
compound, In the¢ evening or early morning, they moy be
given supplementary feeds in the form of chopped cassova
roots, plontrin, grain and some herbage. The conmpound
gsystem practiscd by the Hausas in the northern part of
Nigeria is 2lso semi-intensive. Those people kcep the animals
in their compound during the wet s¢ason and feed thoem on
freshly-cut grres. During the dry season, animals ore
allowed to roem #nd fend for themselves. Some of the
farmers feed their animals on crop residues such ©s
groundnult h~ulms, husks, grain offals and cottonsced,

An insipgnificant proportion of Nigeria's sheep population
(Adu and Ngere, 1979) is managed semi-Intensively on

government ~nd research farms,
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d) Intorr-otion with cropping systems:s This invelves

bagically the intcpration of animnls with plantotion crops
(Devendra, 1927& )., It hns beoen practised in some comntries
and the noture rnd extent of the integration depend on

the typc ol crors being grown and the rel~tive im_oori-nce
of sheep, For ¢xemple, in Sri Lanka, Malaysia, Indoncsia
and the Phillipines, sheep undergraze coconut, oil p2lm

or rubher plentrtions. The system results in incre sed
fertility of the lend via the return of dung ~nd urine,
control of wuste herbage, reduced fertilizer wastipge,
easier managcment of the crop and possibilities of increeses
in crop yiclds snd greater economic returns. Thou~h this
hustandry syster is not yet popular in Nigeria's shoep
industry, it cculd be fully exploited especially ir the
forest nd fuincs savanna zones of the country where there
are well cst blished government-owned and privatc
plantations,

2,1.,2 Constrcints to incressed productivity

The present level of productivity of tropicsl bre.ds
of sheep is gener: 1ly low, due to a combination of f ctors
such as under<feeding, diseazse, poor husbandry nd poor
yuality of pcnetic resources (Devcndra, 1981). .As © broad
generalization (Gotenby, 1982) the major factors liuiting
the procductivity of sheep in ffrica appe=r to be poor
nutrition in the semi-arid areas and disease in the more
humid are~s. Drinking water may appear to be mcre critical
than nutrition in some dry areas, and water ind food are

obviously closely related.
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Oyenu;: (1963) attributed the low productivity of
Nigeria's indigwnous livestock population to th. inadecuste
and unbalancced nutrition, disease and lack of 2ttention to
sound manapg. nent th' t exist under the traditionel syestom
of husbaniry. On the other hand, rccords of the performsnce
of indiruncus livestock breeds managed undoer the orgonized
systems of production proctised on some of th: govirnment
stations "nd university experimental farms have congicstently
shown bottur performences. Such results to some extent
indicnte the prerising prospects of increased production that
may derive from the epplication of improved systoms of
production to the indigenous livestock population (\cu,

19753 Adu ~n’ Ngere, 1979).

A brief discussion of the major production conctroints
and their direct rnd indirect influences on sheep performencc
in the tropics in general and in Nigeria in porticular is
hereby siven,

a) Nutrition snc¢ husbandry practices: O0f th: various

environmentrl freters which limit production froo tronicel

and sub-tropicrl sheep, nutrition is by far the nost

importaint = {Dcvendra, 1981), Even when there appe: rs

to be an adegunte quantity of vegetation available

(Gatenby, 1682), nutrient content in terms of metabolizable
energy, digestible protein, and minerals may be pooz, In
semi-arid arc:c the main problem occurs in the dry se-son

and strategics tc ameliorate the problem can be divided

into thosc¢ which attempt teo improve nutrition in the dry
season ~nd thosc which attempt to improve nutrition thioughout

the year, Thcse reports truly describe sheep prc.uction in



Nigeria where cbout 50% of the totsl sheep population are
managed by the Fuleni pastoralists. The Fulanis, being
semi-nom=ls, 2re cver in a cyclic movement in search of
food and whtir for their animals, resulting in a
corrasponting cyclic gain 2nd loss in body w:irhts Tfor the
animnls, Oyenug: (1963) attributed the poor conforn tion
of Nigerian nnir-~ls, their legrgedness and the low qurlitics
and tourhnces of their meat to Wad and poor feeding vhich
in no doubt h: & persistently meen the principal fictor
limitia th ir productivity. He recommchded the
intensificoticn of the propgromme for settled aninal
husbandry tir.ujh form settlements and co=Hpertive
farms for livistock owncrs as the general snlution %o the
improvement of livestock production in our country.
Acen'ing te 1966 FAO0 Production Yearbook (.0, 19G6),
the traditi-nrl system of hucbandry in which the mcjority
of the sheep in Nigeric depend on the overgrazed rongus
for thoir subsistince is not efficient enough to mect the
present nc.ds nog the incresasing demand for mutton which
was estimctced to rise by 70% by the year 1979/80,
Ademosun (1973) notcd thot as long as our sheusp and goats
in Nigeris cuntinue to live on waste products from
kitchen "n! tr-ditional waste products such nas br-n fiom
maize or wnecls from cassava and yams and c nttle roon
about the country side grazing on coarse bush savonnz land
without our plinning for adequately fecding them, so
long will their  level of productivity be low,
W) Discase: Onc of the main constraints on shcep

production in the tropics 2nd the sub=tropics is the hiyh



incidence »f diserses, Economic loss due to dise se

and parnsitcs is probably high, and in densely powulatcd
arees wherc the veterinery sand diapnostic services ~re
wenk the losses could be considerable., It is perh: ps

wath stressing thst in adults the most severe effcct. of
disease 'nd prrrsitis are manifested in production loises,
including reduced growth rate 2nd problems of fertiiity
(Devendrz, 19C1; Gatenby, 19€2).

In Nireris, Ferguson (1964) studied the perforiviice
potentiale of Ude and Yankasa and thelr croases with
Merino ~nd Bl-ck Herded Persian at the Katsina Liv:-lock
Investi-~tion ~n¢ Breeding Centre (LIBC) and fyunc thut
the succecsful elimination and control of helminths rcsulted
in better live weight gein, Kuil (1970) also roported
that gistro intestimaly -1 helminthiasis wns the most serious
disensc¢ problem cmeng Udza and Yankasa sheep, Ilkede
(1974) roportcd thet occurrernd: of mycotic diseases on
the West .A{ric n Dwarf she.p which have result;ﬁ_from
some othur conditions such as chronic parasitism,
®agterial infocticns »nd malnutrition and concluded
that improved senitetion in the farm can help r.duce
incidence oI these diseases. Veen (1974) reported thit
settled herds rre more affected by parasitic diseoses
than the truc nomrdic herds. The finding of Xuil (1970)
was confirme by Olubajo (1976), and Adu and Ngere (1579)
who r:portod thrt the high incidence of helminthias and
pneumn - pretroenteritis ("Kata®) accounted for 2 hi-=h
percent ige of mortclity especially under intonsive

systea of man-pement.
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¢) Quality of genctic resources: @yenugn (1958) described

all the Nigcerirn domestic livestock, in comm n yith others
in west fricz, ¢ slow in their rate of growth, lote-
maturing, rcstricted in productive capabilitics and
efonomically less desir-.ble as converters of f:cd into
animal products then the corresponding European breouds,
Along the some line, Williamson and Payne (1968) rcuorted
that breods of tropical sheep, Judged by the standrrds of
the temper-te¢ zone, respond poorly to good feeding ~nd on
their normnl grizing grow comparatively slowly nu never
become frt, The lembs respond to good feedinz more by an
incrense in vitelly then size and as adults or near adults
most of 'he feed a2bove that required for mainten”nce is
used in the procduction of body f2t which does 1little to
improve the quelity of the mert, and in the living aninal
may be A misleading indication of it. Devendra (1081)
however attributed gencrally poor performince of sheep

in the tro,ics 7nd the sub-trepics to inadequate hurﬂaﬂga
of the vrlue rnd yproductive capacity of indigenous :
breeds nnd limited purposeful selection and breeding,

2.1.5 Prospeccts for improvement.

- jpc bricf elucidation of the major producticn
const;aints on irproved performance of sheep in the
tropics 28 2 whole does not only diagnose the proulcm at
hand but ~lso serves 2 pointer to possible manipul-tions
of the preveiling circumstances in order to achicve, vory
economicilly, the much-neceded increased production from

the specics. Oyenupa (1963) pointed out thot to raisc the

efficiency of Nigerian form animals, it would be nccessary
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tn develop available feed resnurces and to evolve breeds
cf livestock cepable 6f utilizing them tc advantage,

It is genera2lly accepted that this should involve
improvements in husbandry practices and breedinz schenes,
Trerefore & meaningful search for increased productivity
¢f sheep in the tropics should resclve around these tuo
areas, 3Some of the efforts made in this country and
elsewhere towerds the realizatien of this much desired
goal are reviewed,

o) Improved systems cf husbandry: It is becoming more and

meye obvious that animals must be kept in the kind of
environment that allews them te.show their genetic nerit
(Lasley, 1578). 1In censidering future pruspects for :heep
industry, it is therefere, esscential first to improve the
environment to avoid discsases and pests, and to provide
correct 2nd adecuate nutriticn thrcugh the supply of fceds.
In order to increirse the preduction from sheep in the less
developed countries (Devendra, 1981), every effort nuwt be
made to ensure that animals are well fed quantitatively and
qualitatively through applicatien -~f current concepts of
applied nutrition. Furthermere, vigerous research on
arimal disecses with the primary aim cf reducling production
loss represents another petential means of incre..cing
rroductivity from sheep breeds in the tropics.

In Nigeria, Adu and Ngere (1979) pointed out thot
improvements - the traditienal management systems by
introduction of supplementary feeds during critical animal's
productive life could lead tc increases in prolificacy and

weight gains in our indigencus sheep breeds.
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b) Breeding Schemes: The small size of most sheep in

Africna has sometines been attributed to inbreeding,
However, due tooommammdl grazing, deliberate policy to swep
animals (swapping breeding animals takes place in Nigeria),
transfer of =nnimrls between relatives and friends, cnd
financial transactions invrlving sheep, the amount of
inbreedin~ in tropical sheep flecks is probably mininized.
Harsh eanvironmer.i and poor nutritf;n are therefore

probably more important causeS.

Censervation of the indigencus breeds: The local broeds

censtitute an irreplaceable sbock of adapted germ plosw and
sheuld be conperwedcc for both present and future use (liason
and‘Buvanendr:n, 1982). It is rest important thuat the
utility »nf the local breeds shculd be demonstroted by
cemparins ther vwith temperate breeds (in overall pro uction
efficiency not merely in short-term milk yield or growth
rate) so that they are not decimated by premature Prosirammes
of cross~breeding and replacement., Adu and Ngere (1979)
sugpested th 1 the intrcductien of a system where r-i11 lambs
are purch-sed from farmers, performance-tested at jovernment
controlled stitions, and the superior rams sold to the
farmers at subsidized rates could lead to genetic inprovement
in Nigerian brceds of sheep.

.
Cross breeding: This is a mating system often used by the

producers of nerket arimals te combine the desirable traits
¢f two or more breeds in their cressbred cffspring,. This
has been used to advantage in sheep industry of some diveloped

cocuntries. In the tropics bewever there have been few
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successful systematic cressing pregrammes. This ie not
jecause heterocis has been shown tq be absent., In frct,
there hive been few experiments designed to detect it

and little dataz on which it could be studied. Alco,

sheep in the dry tropics are kept extensively on the ronge
and under thece conditions it is not possibie to cro.us
with an unadapted breed, hewever productive it may e in
its home enviromment. In tﬁe wet tropics, shzep are

kept on a subsistence basis by small heolders «nd in small
numbers. These could not easily support the sonhi.llcstion
of even the smollest crossing scheme (Mason and
Buvanendrsn, 1982),

Nevertheless, Gatenby (1982) repapted that atteuts

to improve the preductivity of sheep e;rlier in this
century in Africa cencentrated on the importation - of
exqtic breeds and indigenous sheep were "improved® by cross
breéding. He noted that this approach was unsatisi:ciory
except in 2 few areas such as the highlands of Ker a,
One of the rmain rpaans qu failure was the poor quclity
food availalle for sheep. .Bisease also caused probleus
as importstion of animals inte the tsetse belt resulted
in high wortrlity.

2.2 Nigerian Breeds of sheep and their

performence characteristics

The indiger.cus cheep bpeeds are foynd in different
ecological zenes of the ccuntry in accordance with the
climatic nd vcgetaticnal characte.istics. Hill (19354
reported that Nigerian hair sheep include the Moririorn

long=les+ed, large breeds - Yankasa and Uda an! the duorf
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in the southecrn area of the country. Adu and Ngore
(1979) described four mein “reeds ~f sheep indizonous to
Nigerin ond notecd thot the breeds differ consider: bhly in
slze, coat-colour and other characteristics thoush tiwey

are all hairy. The breeds are:

a) BRalawi: The breed is named after the tribe 'Poirou!

that owns it in lzrge numbers. It is most predoninint in
the North Tastern part of Nigeria and the heaviest breed

of sheep in Nireria. The Balami is predominantly white
with a pronourced convex head. It has a dewlap -- like

fold of sFin vith white mane. The ear.is‘largc anc. ..roopy
and the ta2il is long. Horns are preminent in roms :nd

are usually abecent in ewes.

t) Uda: The breed is alse called 'Fulani' aftor the tribe
that has the lergest concentratien of this breed. I1 occurs
throughout the Sehel-Sudan vegetation zcne of Nizerin, Uda
is a large ¢nd long-legged Preegq ?ith a convex faciul
profile, It hes a characteristie ceat - colour »ziiern
which is entirely brown »r black from the forechead to the
lumber-abdominsl pirth line and white posteriorly. The

ears arec long, large and pendulcus. The roms hove 1. rge,
wide and spirol horms which are usually absent in theo

ewes, The brecd appears to thrive in hot, dry env ruiuents
and sufiers from poor survival outside the ecolosic zone.

It is particularly adapted tc extensive grazing and ic
renowned Tor its trecking abilities.

c) Yankasa: Alro called 'Hausa' after the tribe that owns
it in lorge numbers, The Yankasa is perhaps tho most widely

distributed rnd most numerous hrreed of sheep in the northern
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part of Ni~eria because it cccurs threughout the Sahel,
Sudan anl Cuiner Savinna 2zones. A strain of the Yenkosa
called thes “piu local" eccurs mainly in Pornu 3tatec.

In size it iz intermediate between the Uda and the
South:rnly ‘/est L frican Dwarf sheep. The body colour of
Yankasa is tyricslly white with black patches around the
eyes, ear, muzzle and sometimes the feet. Th2 ramc have
curved horns snd heavy hairy white mane, some of the ewes
have tassels on the neck.

d) West Airican Dwarf (WAD) sheep: The bre:d hos been

described as Fout: Djallon, Djallonke (Mason, 1351,
Within Nigeriz the breed is varicusly called soutiiin
forest sheen (Orji ct al., 1977) er Nigeria dwarf chuep
(Adu, 1972). The breed is the mest widely distriluted in
the hot ¢ humid coast area south of latitude 140H.
Within this wid€ geographical range variations in type are

feund. Diflferent names have been used to describe the.
varietizs found in particular lecalities. For cxauple,
the "Pagan® cheer on the J-s Plateau, "Umuahia® shcen in
the Eastern stetes. The west African Dwarf is a small
(alnost holl the rize ~f the Northern breeds), coupact
hardy breed with a wide range of coat colours which 1oy
oe all white, blrck cr brown or spotted black or brom
vn a white coats The breed is characterized by a smart
appearance with a2 timid disp;sition. west African Doorf
is toler nt to trypancsomiasis and is said not to rcspond

to exteisive (renge) management. Mature rams have close

spiral horns #nd a heavy mane of hair.
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Reproductive performaénce: Sheep in Nigeria can breed

throurhout trhe yeir (K111, 1960) altheugh some monihs fovour
lambing more th:n others (Molokwu and Umunna, 1330,
Buvanendron et 1., 1981). Fergusen (1964) also rouorted
that Nijgeris» sheep have excellent reproductive performangé‘
Ngere U 1, (1983) reported that due to sm- 11 size,
West African Dwerf sheep should be bred at the 2z%c ¢I one
year and above., Chiboka (1979) hewever found th-t VAD
and WAD x Permer ewes could be successfully bred 2t & months
of age., Findingr of other workers on the reproductive

parameters of Nigerian sheep are summarized in T ble 2,2(2),

Birth Weiiht 2nd Growth Perferpance; Birth weli at in the

indigenous sheep is known to be-affected by breel, secson
of birth, sex of"l:mb. and age of the ewe. hz bi-zer
northzrn breeds generally have heavier birth wel gt than
the southern cworf breed, Birth weights'rfcorced for the
irdigenous sglecp at different locations are shown in
Table 2.2(b)." In 211 these ebservatiens, singles werc
Wyeviear thon twins. at birth.

Because sheep are used mainly for meat production
in Nigeria, repid growth rate is of considerable importunce
for efiicient meet praduction. Lamb birth weight is, of
course, oue of the most important factors influencing growth
as a high birth weight confers an initial advant-ge whiich,
other things beirg equal will be maintained ant least until

weaning {Adu ct =z1,, 1978). Reperted growth rztcs in the
— T .
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indigenous sheep (Adu and Ngere, 1979) show wide viri:tion,
hut thare scems to be significant differences between the
wreeds, Dettmer et al. (1976) found that Nigerion Duvarf
sheep were e:rly maturing but they were small and al ost
finished their growth by two years of age. Pre-weaning
growth rate in the indigenrus sheep is slow with thc result
that the aonimels sre weaned at comparatively lighter
weizhts (Nwegbopu, 1969; Adu, 1978).

Meat Proluction: There is nat much information «n the

carcass charnscteristics cf the indigencus sheep, IIill
(1960) ra=portcd sbsence..ef subcutaneous and int:rnel fat
ceposition in the Dwarf sheep. However, Ferguson (1204)
found that Ud: ¢nd Yankasa carcasses contained much frt,
Adeleye and Oruntona (1975) feund small amounts of
subcutaneous ¢nd internal bedy $atin the Dworf sheep and
noted that sex effect on the bedy ctmbosition,wds not appéerent
Lefore mrturity. Adu and Ngere (1979) gave vhlugm obtained
Ly workcrs for yield and carcass traits of the indipreaous
sheep., One might conclude from these values that the
indigenous shvcr heve good potentials for meat procduction
that can be exploited through better management,

Milk Yield =nd Composition: There is a dearth of informetien

en this pzrrform:nce trait for the indigenous sheep, Tosun
(1972) found thet the low milk yield of the Dwari sheep

was not sufficient to rezr her lambs. Adu (1.75) revorted
that milik yield in the Dwarf sheep was comparatively lower

than those rocorded for temperate breeds of sheep during
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a 10 or 14 week lact:tibn, but the shape of th: lcct:otion
curve wis ciwiler to that reported elsewhere. In Yanlkasa
and cro:s-bred ewes, Ehoche gi_gi. {(1983) reported a
significant effect (Pép,05)_¢f age ¢f ewe on curulative
milk yield ¢ & :nd 12 weeks of lactatiun with the

4 year-o0ld ewcs producing more milk than 3 year-olds

and the croschreds significantly (PL0.0S) preoduced more
milk at all stsges of lactation than the Yankasa ewes,
lﬁeed of the ewe had a significant (P/0.05) efiuct on the
fat content of the milk but age of the ewe did not
influence the fet &nd pritein centents,

Lamb mort:lity end DiseaseS8: Lamb mertality is influv.nced

by birth weight and type of birth (Nwagbogu, 1969; Adu
et al.,, 1978). lemb sex and seasen ¢f lambing (Nweibogu,
1969; Adu, 197¢, Taiwu, $979). 1t usually reduces after
4 months of ~ge (Adu, 1978). Adegbola and Obiocha (1072)
feund th-t cold, skin disesse, diarrheea, cough and
foot~-rot wverc the major preblems t» increased pro uction
of Nigericn Dwrrf sheep in the Suuthern Nigeria, TFor the
indigenous shcep, Dettmers et al. (1976) and Molokymu

and Umunna (1C0€0) reported 12-29% pre-weaning mort 1it:..
3~11% adult wortclity wes reperted by Nuru (1985).

2,2,1 3e.cction Frogrammes in Sheep in the Tropics

Genztic inprovement of sheep in developed countries
in the eﬂrlyflrys concentrated on grewth and me.t
conformation, or on wuel weight and quality. It :n8 been

realized however, thq; repreductive rate is the mo:t
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important f ctor whether wool cr meat is the main Lrouuct
and thnt selaction on high wool or body weight without
adjustment for litter size at birth could lewd to
selectiou apoinst twins and so a lewering aghinst tuias
cf repro’uctive rrte (Turner, 1961). This realization
hzs led ‘o celection pregrammes aimed at increasing the

o

e

reproduc tive rrtc of pure breeds (Turner, 1977) anc
crossing programmes with prolific breeds such as the
Finn (Donnld et ¢l., 1968). In Africa as in the rest of
tropics where shecep are exploited for mext, wmilk, shinsg

and pelts, thc mfin characteristics import:nt for production
are reproductive rrte, bogy weight and early high gro th
rate.

In fornuloting selection schemes, certnin flock
charactoristics inherent in the production sy.icas in the
tropics should be recognised. 1In general, flock si:.es are
large in breeds kept extensively, but recording in those
flocks is often unpracticable, On the ether hand, ithe

flock sizes oif breeds kept semi-intensively ars too sucll
f?r effeccive sclectisn precedures. Seme of tho mest
pfolific breeds of sheep (Mason, 1980a) are koot und r these
systems. [For cxomple (D*Man of Forocco, Priang 'n ol Jova,
Barbados Dlick-helly of tropical America). Drz:ding
programae should therefore give consideration to seloction

r

in institutionel flocks er group breeding schencs,
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a) Selzction for reproductive rote: Reproductive r-te cen

he incre~sed either by raising the number of offspring at
parturition or by decre:sing the perind between portur tiors.
In tropic~l countries, where hreeding sensons are long,

and nutritional levels frequently low, the second n2y be
the morc practicel course, 2s ewe might find di. ic ity in
rearing morc the#n one lamb., There is consider:’le interest
around Lhc¢ world in increasing the frequency ol p'riurition
and therc h<vc been sume success, There is 1i: le
inform:tion so f:r, hcwever, cn the effect o’ mor: froquent
parturition on totzl lifetime productivity. With the yeor
round reproduction which occurs in Africa , th:wre ic

scope for rese:rch on the heritability of the parturition
irterval nd the effect of decresszed parturition interval
en lamb survivil end gruwth (Turner, 1982).

Whare nmultiple births are considered, sel:ction Jor
this is more lilely tv increase reproductive r.tc tin
selection 2a:2inst barrenness. Tralts associqatoed with
reproduc tion are usually considered te be lowly herit. ble

(Young and Turner, 1965), but in spite of this, reuponse

to selection hos been antsined (Turner, 197i°1). Feilre

tu lamb 2t the first lambing in seme sheep bre.ads ivor not
indicate poor performance; selecction should be buscd on

more than one recordy, On the other hand, ewes whicil: nroduce
more thin one 1l-mb at their first lambing are lile’y Lo be

good performers.
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the simplest method of selection for Peproductive. rote
is to selcct rerme fyom among the multiple - born lambs on
the basis of cther criteria such as growth rate or wonl.
In the chsc of cwe lambs, all lambs born in multiple
births ar< chocen and the Lbalance required is mad< up from
single lambs. When full lambing and pedigree recorcs are
available, loembs are selected on the basis of a dim
index which combines data of all her lambing rccor: sz,

b) Selection for growth rate: Where sheep arc kent

Primarily for npert productien, selecfien will be on the
number and weight of offspring weaned per femnle per year,
The gen-tic correlaticn between prolificacy and grouth rate
is positive ond theref.re selectjen fer both tr:its can be
done simultaneously without any danger of antagonisn,

Where selection is fur weaning weight as in advanccd cheep=-
raising countries where weaned lamb is the end praduct of
meat breeds of sheep, the grewth rate should be adjusted
fur the effeccts of ege at weaning, type of birth :nd age
of dam, However, when trait selected is weignt =t a later
age as is the caose in the trupiecs where animals are rarely
slaughtered 7t weaning, adjustments are unnecessary as
these traits 2zre not much influenced Ly the above I ctors
(Mason ind Buvsnendran, 1982).

2.2,2 Selection Techniques in the Tropics

Tech igues for genetic improvement include selcctiing
between brecds (or strains), selecting within breeds ond
crossing. Crossing includes grading up, developing new

breeds and exploiting heterosis,
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2.2.2 3election between hreeds:s Many internitionel

meetiners over the last few years have stressed the nced

t8 look more closely at indigenous {also called loc~l or
native) breeds, because of their adaptation to thuir
environmn2ents, instead of assuming that importation of a
éf~Called “improved" Wreed is a short cut to increcsed
preduction, An important characteristics of tropicrl
sheep is their adaptation t8 the environment. The hirsh,
arid tropical environmment exerts a profiund influcnce on
the productivity of sheep. Nutriticnal deficizncics and
climatic extremes impuse a restricti»n m»n production
during much of the year, Thus, the most import nt
economic charrcteristic required in tropical shzep kept
under curr.nt menagement systems is adaptability to the
environm:nt, Tropical breeds have acquired this characteristic
through 2 long per. od of natural selection and thir fore
sheep inprovement programmes in the tropics shiould roly
largely on genctic improvement of adapted brecds, Selcection
between breede will theréfore mean coemparing indipznous
breeds as well ¢s comparing an indigenous with and exotic
or its cross, as in the past, Selection betwecn brecrs
must be bused on performance data cellected from groups
run in th: same envirenment., Comparisons in thc past

have usu”lly been on experiment stations; there is & great
need for them to be made in the environment where the
animals will run. Comparisons “sheuld be made in orier to
give realistic estimates of lifetime production of rot
only mensures of preducts such ag bedy, fleece or milk

weights but ' 1lso reproduction, mortality and morhicity retes.
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2.2.4 Within brced selectidn: Selectinn is usually done

wiiidh. a flock, that 1s, among animals c¢f the same &ge vhich
have been run together., Due to the traditional husbindry
systems often practised in tropical and sub-tropiccl areas
the wisest policy for improuvement would be to carcy out
selective brcceding in seedstock flocks. These flocl's could
in turn servec cc a reservoir eof stecks for upgr-ding the
local populstion., But the envirunment for th: secd S8tocks
must be carcfully considered if the results are to be
applied in prectices, Fléck #owners may refuse to cccept
rams proitced ¢t & government experiment strticn unless
they have reasoneble confidence that Tthe rams olicre? to
them will ceniribute to their flocks. In the seedoioc!
flocks emphacis should be given to prolificacy of ewes such
as reguler lambing and, possibly frequency of twining,

Most tropicel breeds appear to have measomably good l-nbing
rates alresdy, Emphasis en twiming should depend udon

the level of enviromment; twin lambs may be a disacvanizge
where feed surplies are pocr, but in general twin proi'ctiop
is profituble.

2.2.5 Cressing: Crossing may be vetween indigenous

* breeds or betwren indigensus and exctic bresds, Very
‘eften in the pest it has been assumed that exotic breeds
from temper te #rees, with high production in their
homeland will automatically raise preductivity when

cryssed with locel breeds in trepical areas and very
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often the introductions have failed (Turner, 1932). One
weuld expect thet meat productiuvn 6f trepical shou)

cculd be i proved by some sort of systematic crossi ;]
system, as vith buef cattle, based on the loc~l brecd

and on an ivrroved muttun breed, "No such prograumes

have devaloped. There have been sporadic croscbrecdi.ng
trials but ronc left peppanent results. Even in subiropical
countries such sz Iran and Afghanistan, Yalcin (1279)
concluded thrt the results of experimental cros.brecding hed
not been sufficiently encouraging for it to pe ertended

to the much noorer environmental conditions in the Ticld,
In addition to the prevailing unfaveurable nutritional

and managencnt conditions, there is” the difficulty of
natural mating between thin-tailed fereign rams =nd f t-
tailed netive ewess In the tropics attempts have becen
somchow discour: ging. Vool and meat-wocl breeds hove

been imporiec off and on into Java since 18064 but no trecce
of‘thusc cnrly imports remeims (Mason, 1981);. Ferguson
(1964) reported that cressing of Yankasa and Uda bre Qs

eof Nigoriu with Merino imperted frem South Africa -ud

East Africa did nct improve lambing interval in thc tvo
breeds. He however noted that Merino x Yankasa crc: ces
exceeded the Yankasa by 2.6 to 16.6% in growth ratc with
the sup 'ricrity increasing as the animal grew oldcr,

while tho Meriro x Uda crosses were superior at oorlicr
ages. No sigrificant differences were observed in the

dressing percentzges of the two lecal breeds and their
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crosses with Merinos. Lambing per ewe per yesr and
lambing intorval ond percent singles were improved by
cross brecding of Uda ewes with Merinec ramsj cros.cs were
inferior vhen Yanknasa ewes were used. Adu et 21, (1978)
studied thc roprocductive performance of the iadi-enous
Uda and Yan' nsa sheep and their crosses with Jul.oll:,
They reportied thot fertility, livability ani overcll
production efiiciency were generally highor in thc
crossbreds then for the indigcnzus wreceds. Ademosun
(1985) however, noted that crossbreeding particularly with
exotic breeds hias not been beneficial and suggested that
we perhaps should be more inward looking by first ionroving
cur local brecds by selectisn for desirable characters
within brocds ond if cre.shreeding was to be done at all
it should bc between adapted lecal breeds such as Yenkasa
and West Africo Dwerf sheep.

Grading up: Invelves replacement ef one breed by another

with continucl beck-cressing, while development of 2 new
breed mo=ns crocsing of twe (er more) breeds, thon ot some
stage mating inter-se with selection. Most of the ghcep
crossbroeding in the tropics has ‘seen in the forw of
grading=up or the formation of new breeds.

Exploitation of heterosis: This is a techninue widely used

in Europe ond Noyth America particularly with catile, It
is useful if & cross between two (cor more) breeds Y- higher
production thon the superier parents. This is sowctimes the

case, and thc technique is used in Australia for loub
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production., Merino ewes are crossed with Boricr Leicesier

er ' Dorzet rcus., The crossbred ewe progeny i. then

mrted to the sire of a meat brecd such as Dorset or Suf"olkt
The crossbred ewe has a higher lambing percentpge thon

either poront, rnd the terninal sire transmits fust growth
rate to the lenmb, Use of such a system menans thore must

be a continual supply of the parent bre:ds. Too litile

werk ha= boen done on the crossing of twe adapt.d br. .ds

te exploit ¢ither hybrid vigour or complemeontarity. There
arc some indicrlions that in the dry subtropics the local
coarse wecol broid can be improved by crossing with ¢ similarp
breed frow cloewhere. Thus in Libya the Barbory hoo bheen
improved in sizc, weight and fleece weight, by cro:zing with
the whitc Karamen from Turkey. In Egypt aybrid vi sur is
exhibit:d whon the Ausimi and Rahmani are croissed, Ir Iren
the Shal breed hes been improved by crossing w«ith the Israsell
Awassi, Heteroris woes exhibited in lambing rte, litier
size, milk yicld end grewth rate (Yalein, 1979). HNonctheless,
estimates of hcterosis for sheep and goats vary widcely, and
more data arc required Before such schemes could b recomnended
for small rumin:snts under African conditions.

Mason “nd Puvancndran (1982) neted thnt persistunce of
crossbreds ir thce absence of any special bresdinT progrumnes
indicates their thriftness and suggests that mor. systcmetic
effort shcould be put imto. mutual improvemont ol tro.ic:d
breeds -~ ond cgpccially hair wreeds = with the evontur )l aim

of forming ncow breeds based on crossbred formulction, In
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this conn.ction the prolific tropical lreeds have a
special role to play since in nrder te improve b meat
production incrcsse in the number of lambs may be more
important thkrn intresnse in growtherate., 1In oomglusion

it may be sugrcsted that there are three wiys ol improving
meat br:.d of shecp in the tropics, depending on the
severfty of the environment and the standard of o “cments
(a) In th: hot wet trapics selectien will be for tho

lecal hair bricd of sheep or cressing with anothcr
trepical hair shocp particularly a prelific one ©o
produce a ncw breed, (b, In the hu£ dry tropics sclcction
will be for the local caerse woel ureced from a usimilor
environment. (c) In the wet dr§ tropics or subtropics
wating the locrl shecp to crcsshred rams (Buropc n x
Local) or to © new breed with this genctic cohaponition
should be urcd,

2.2.6 PFactors Influeiwcing response to selzction: Thac

change proiuvced in population mean through scloection i
termed r.sponsc to selectign=~R), It is tne differonee
of mean ph.unotypic voluo between the effspriius of the
selected parcnis ond the whele of paternal goner. tion
before sulection. The a2mount of genetic progr-oss | ﬁ?a)
made in on: gencration of selection for a guantit: tive
trait such ~c weoning weight, <epends on heritability

(h2) of ithc trait and the selection differcntial (ﬂd)
for th. to it, #nd is given by {19 = hzxsd. Th.: ©aount
of expect:d gcnetic geln made ever a poeriod of timc

A
(wGg) throurh sclectien”depends on the size of the
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selection dificrential, the degree »f heritubility of
the trait and the length »f generatien interval (IE)
and is =ziven by ﬁGt = S¢ X hz/Ig‘

Estimates of heritability of bady weight of sikiecep
report:d for beth temperate and trepical brecds, using
various methods ringe from = 0.22 to 0.89; -0.59 to 0.33;
0.19 to 0.57; 0.10 tn 0,33; and 0.10 to 0.88 for birth,
weaning -, € month-, 9 month-, and yearling weights
respectively (Tebles 2.2(c) to (g) ). Large vorioiions
among rcported heritibilities may in part be due to the
methods of znalysis of the data or the environm=ntzl
conditions undcr which growth was being measurasd, ~nd are
rot necessarily due to dif ferences in the amount ol
additive genctic veriance in the different populationsz,

Boly weights later than at weaning can be s:lected on
a single meenurcment for both sexes as heritability estimates
for such trzits #re moderately high. However, selcction
f’r'traitn thit ere lewly hcritnble, such as prewecning
rate of g~in, should be Lased en mere than one record and
the mpoatrif}'iliﬁy of such records sheuld be considered,
Estimates of the repeatability weuld in this cacze, represent
the degree to which the trait ef the lamb is a conni nt
charactueristic of the ewes. Values reported for repeatability
of byrth - &nd wesning weights in the literature irc given in
Tabla s 2,2(h) znd (i). A large prepertion of ih: g e
genes seem to be responsbile for rapid gains in all phases

of growtn period in sheep (Olson et al,, 1975). Tuis
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indicates genetic correlation, and s» selection for heavier
body wzight for any stage in life should improve this treit
at oth:r stzeges., Genetic and phenctypic correliations are
normally included in selection indexes for scléction for
bedy weizhts in shcep. Tables: | 2.2(3) to {(n) show
phenotypic and genetic correlatiens between various lody
weights in sheep.

The selcction differential (Sd) refers to the superiority,
or Inferiority of those selected fer parents as comp.red to
the averagzc of the pepulation fr:m which the breeding
animals were selected., It depends on the accuracy of
selection (measurement rather than age appraisal), the
Proportion cof znimals saved, and the variability of the
character concerned. When flocks are small, the :wrooortion
of animals srved will Le high, and the selection dil.’erential
lewered, porticularly fer ramsj progress through selcction
will thus be very slow. Further, if rams ar> al.cys chosen
from within the flock, inbreeding levels become hirl:, VWays
of overcoming this problem include establishument ol central
sire=br:eding nucleus of larger size either by ~overinent
or privat. owncrship, establishment of co-operntiive breeding
schemes, 4nd the use of ram circles and ram exchange, High
Selection differertial may nut Le feasible in tronierl areas
because cf low reproductive rate, Qleng lambing intcrv:1,
high lamb mort:1lity, long gencration.intorval resulting
from late age ot maturity er first lambing, all of wvhich

tend to lower genetic progrésﬁ made in any given gencration.

L
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Estimates of lowbing intervals in some breeds of 'est
African shecp range from 248 t- 307 days (Dettuers ct
19763 Molokwu »nd Umunna, 1980; Fall et al., 1302),

2.2.7 Selcction Schemes in the Trepics

Genectic iwprovement pregrammessimilar to tho=ze uscd
in develnped countries are suitable in the tropice if the
herds ar2> l:irge #nd facilities fer perfg}mance recor: ing
are availablc., However, in mest cases, eithor herc zizes
are too sm'1] or where they are large, recording way e
impossible; c.g. nomadic herds. Therefore alt:rn Live

schemes thit may be used includes 3

Institutionsl herds: Instituticnal herds have an importent

role in the trorics since these may be the only ho:<s wvhere
genetic imorovement of indigenous breeds can be carried

out, Inst tutionel facilities are alse necessary in
selection programmes for exetic breeds which are rcocuired

in purc or croasbrcudiﬂg sregrammes. Many tropical countries
have goverarment owned herds with the ebjcctive of proincing
superior stock for distribution. For cffective bruuding
pogramics, it is impnrtaﬁt that such herds should mointain
a fairly recronehle pupulation size in order to pariiit
adequate sclection intensity without appr 'ciabl.: incrco: se

in inbrecding. For institutienal and othor flocks LV ¢ have
at least 100 breeding females, Mason and Buvanondrcn {1982)
cescrincd a sckeme for 1mprov3men£ ef prolificicy rnd

grewth rote. They psinted out that in flocks of tils uize,

it is nccesziry to have a short lambing season to - void
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the need for adjustment fuctors which cannot be propuily
estimated if lrrbing is year round. According to iler,

a minimum of ¢ipght ramsshnuld be used if the [lochk io

te rem2in closeds T8 minimize the gener:tion inlerwal,
rams should be chosen as soon as they reach pubuely nd
replaced cvery meting seasoan, Assuming that €th nunbor of
breeding femclces is about 100 and a percentage ol logis
weaned to vwes joincd of 100 (a figure likely to be
aéhi\vod witk ¢bout 20 percent twinning), th: number of
lambs of v ch sex available at weaning is about 50. Thz
first selcction of lembs sheuld be on weaning weirht.
Though selcction of all ram lambe from twinsis desie: e

a few singlcs mey also be chosen te put some seluction
pressurz on growth rate. Thus, at weéning, all tin and
abuut 4~6 single rem lambs are retained and 1t 15-16 iwonths
of age, when the final selectien of 8 rams is ma'‘z, &
would be twins #2nd 2 singles., Selection of cwe loml: is
less intense becouse of the need to mainta;n flock rive,
Thus, all twin-born ewe lambs are retained and the balince
made up from sinpgles based on 15-16 menth weicsht,

b) Nulccus breeding svkeme: Another possible oroc<ing

scheme th: % would prebably best suit the tropiccl situsiion
becausc of the limited scope for recording is the liucleus
breédinf scherme. In most instancis,the only data available
may be thoz: obtiined from questisning eof faracr.. 10
schem2 h°s bL.comec popular in New Zealand and Austr-lia for

both sheep ¢nd cettle (Turner, 1982)., It is bused on the
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principle theot in cich herd or flock, there is & smell
number of geneticelly very superics animals, which if
brought together will form @ nucleus whose aver:ge morit
is far grenter then thoat in any of the contributing wwrds
(Nicoll, 1976), Therefure, the main advantarme of the
nucleus hore is thet it starts off at a highor goactice
level than thrt of the base herds. Once the nucleus h-ord
is asse1ll.u, en efficient system of recording und
selection is implem nted.

The nucleus flock should aim at having above 500
trecding ewes. Such a size is necessary not only to n:cke
sizeable selcction gains but aiso in meet the requir ucnts
of farmers nulside the nucleus scheme. Seloction ol animels
for the nucleur should be based en osbservation 2nd
interviecws in the a2bsence of objective data. Thus, cuos
selected should at the time of select’on be rearinsy twin
lambs and hove 2 history of twinning in none or morc e rlier
lambings. Rom lembs should be selectoa from amon.,
multi-born lzwhte on size and constitution. shere the
choice of bzse flocks is wide, it is preferadle to scloct
rams from {locke thet do not contribute ewes, in orcur te
minimize inbrceding. In the central nucleus solectic: on
measuraed gcrformance would be practised, so thol
response to sclection would be predicted. Mrleos from the
nucles would be distributed to small flocks. n&tover
rate of goenctic progress was achieved in the nucleve wuould

alse be =chicved in the flecks which consistontly érow
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their m212s from it. This progress could be 1-2% por
year for the sugpested selectien criteria, This mey
seem small, but remember that it is cumulative, so that
after 10 yosrs, producticn would be 10-20% high:@r,
Since indigcnous brecds have becnme adapted to various
harsh environrcnts threughuut Africa, it would be lozical
to choose 2mons the breeds within each region, then
establish a sire breeding nucleus for each.

¢) Ram circlcs and ram exchange: Ram circles as operated

in Scandinavia end Ireland, require backing from cxtensive
record=-kceping ¢nd data analysis in all flocks involvud,

In the ab-ence of such infra-structure, they are not
adaptable to African cenditiun at present. Ram exciicnge

is however more feesibles, If several small flocks wre
normally herded together so that their gencril enviionwent
can be rogrrded a: the same, then the females' reproductive
performnce cén be - recurded provided they are identified.
Males ca2n be selected from the combined flock on a
combinttion of their »wn weight (age adjusted) und thcir
dam's repreoductive performance., This would help to
increase the sclection differential, and if rams werc roteted
ameng similcor flocks, inbrecding would be lowered.

2,3 BOOY WCICHTS AND THEIR IMPORT/NCE
IN SELLCTIOI PROGRAMME

Body weisht of sheep is a facter which contriwtzs to
the quality 'nd quantity ..f meat to be produced snd afi:cts
the markcet price of an animal (Haider and Shah, 1974, It
is the most important character affecting thz selction of

lambs, espeociclly ameng breeds of sheep which give a small
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crop of wool cf poor quality (Karam, 1959).
2.3.1 Birth Weight: Taneja (1971) ncted that birt woight

is th: first mcr sure of the prospective value of the animels
weight sincce it is significantly correlated with suvbsequent
bedy weisht (Herrington et al., 1958). Birth wei-ht s no
economic vilue Jer se but it is'enc of the important factors
Influsncing grovth beczuse @ high birth weight coafirs an
initial ~dvantage which ether things being cqunl ill be
maintiined ot leest until weaning (Adu et al., 1972, It
would 2lso pormit early selectirn and culling if lorge
pusitive ginctic 7nd phenotypic relationship ¢xisis botween
birth weight ~nd weerning weight. Such corraslation woutld be
of sp cil vrluc in purcared fleocks by allowingz corly
selection of lsmbs to be kept for replacement (Ifaic e nnd
Shah, 1274). Somctimes birth weight is used as an ¢ rly
criterion for scl.ctionihrcases of cnuatration or vhencver
lamhs arc sold bofore weaning. Although birth weizhit is
genetic~1lly correlsted with ethcr grewth troits ond is very
important from the stand point of its relation with lomb
death losscs and certnin productive characters (Shelion,
1964, Thrift ¢t el., 1967) direct selection for thic trait
would cr. - te limbing problems duc ta increased size «f

lamb 1t birthk. Thus, where it is desirablc to scloct

for incrcnscd growth rate in flock, it is surprested thet
selection bc dirccted to ene of the tr=its oth:r thon Lirth
weight, Both the heritability and repeatnbility <2 Lirth
weight in shoep rre estimated to be 30-35% (Lasley, 1273).
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2.3.2 Jeaning Weight: The live weight of 2 110 T weaning

is a char-cteristic: ¢f ceonomic importance since it is a
convenicnt mer surc of the inherent r+atc of ghin o T2 1lemd
up to th: strye 7t which weaning eccurs, nnd a partizl
measurc of *he nilking ability of the dam. It iz clso a
component of the totsal weight of lamb weaned by 4o ewe, &
characteristic which Ray (195% ) has suggested 25 ¢ useful
measure of the Jarb productien e&f 2 ewe (Chang =l Re,
1961). 3elcction programmes designed fer shec) iiicvament
lay much emphasis on weaning weight (Karam, 1952), as it is
highly corrcloted with market weight (Ragab et al,, 1953)
an¢ 1so with yerrling weight (Terrill and Stoehr, 1942,
Selection of 2t lesst some animals for breeding =t the
time of weaning hos the advantage of allowing tho digposal
of cull znimrls with an essociated reduction in tho
generation intervrl (Fogarty, 1972). The efficiencr of
selection nt this time is however eften reduced by an
inability to identify genetic value because ol overriding
environm:at-1 effects and »n inndequo te knowledge  ©.” the
relationships rmong the traits being considered (Bessett
et al., 1967). The heritability of weuning weight in
lambs is ¢stimrtcd to he 30-35%. Thus, sel:ction for this
troit will rocult in some Iwprevement, althoush it roy be
slowur th:n for post weeniag gains >r somc other treitin,
Weaning wcight in shecp is about 20-25 porcent repe  teble,
which indic:tcs that culling ewes frem the hord on Tl

- Basis of th ir first year's producticm,is practical, The

culling of poorly producing ewes will incrense th: cversge
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weaning weipht of the entire herd therenfter if environmental
conditions rcmain unchanged (Lasley, 1978).

2.3.3 .3ix-month weight: There is very littl: work roported

in the litersturc on six-month body weight of 1-mbs,
Nenetheless Choprs and Acharya (1971) aoted that 1 might
be desir-lLle te rctain a few more ram lambs eatirc up to
six months 8o thrt more selection un six-month woipht
cuuld be practised. Such selection would allow adcdliional
genetic improvement in market weight and mature bocdy weight.
Ragab et 3l. (1953) reported heritability estim-tc of 0.29
for markcting (six munths) weight in Cssimi sheep., 1t

was not posuible to compare this estimate with thore of
ether workers since age of marketing varics in dil.crunt
flocks 15 well : s in the different localities, Postuurning
rate of goin in the fcedlot in sheep is 40<45 pe cent
heritable so mees sclection to improve this trait ghiould
be effective (Lisley, 1978).

2.3.,4 Yerrling weight: This is a better measur. of

heredit ry growth rote since it is less affactued by tic
maternil environment {(Karam, 1959). Selection ot yerrling
age should pormit a2 greater opportunity for th: genctic
velue to be expressed in mesasursble or identiifinble scores.
But economic considerntion of keceping & large numboer of

ewe lambs wckes this prectice impracticable for the
commerciali operitor. However, if it can be shown th-<
genctic vnluc is more easily identified at yerrling age,
then it iz porcible that part of thc cconomic disadvantige

is prrtinlly balenced vy more efficient selection (lussott
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et al,, 1967). Yearling body weight is also hijhly
heritable, avereging between 40 and 45 percent, It io nlso
highly rcpeatzble, so selection for this trait weuld
probnbly be « effective and desirable (Lasley, 1970).

2.4 FACTORE AFFLCTING WEIGHTS AT BIRTH
3.5,9 ard 12 MONTHS OF AGE

Stuuics hrve been carried out both in the temperzte
and tropicil climrtes to evaluate factors influsncing
the pre-and post-wezning growth performance o shicen and
correct for them sccurately in the final evaluation of
the animals (Hozel a2nd Terrill, 1945; Sidwell =nd
Grandst~Tf, 1949: Blackwell and Henderson, 1955; DeBeca
et al,, 1956; Harrington et al., 1958; Karam, 1959;
Shelton and Carpbell, 1962; Turner et al., 19362:; Vesel:
and Petcrs, 1CC4; Bowman and Breadbent 1966; Dass <xnd
Acherya, 1770; Achzrya and Malik, 1971; Baker et al., 1574;
Makarechirn et gl., 19775 Jwry et al., 1979; Galel aud
Awgichew, 1013 PBuvenendran et al., 1981; Gupta et 21.,
1983; Abouiheif &nd Alsobayel, 1983), From availzlle
literature most of the studies have been conducted in
temporate rogions with temperote brz2eds. Thoe-re i8s nccd,
therefore Tor conducting merec studies in tropicnl
environmonl ucing indigenous brecds.

Cert~in non-genetic sources of varistion in 1oihs
body w_ ight vsuelly can be identified and eliminzted at
least parti-l1ly, thus increcsing the fraction of thie
differcnces awvong the 2nimals which is genctic, Duch
efiminﬁtion of the envirommental effects would impruve the

efficiency of selvction. Type of birth (litter size),
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sex of 1™mb, age of dam at lambing, parity, month or scsson
of lambing and yeor of lambing have been identilicd as some
nf the importrnt fectors contributing to variztion in body
. weights of lombs during various periods of life (Dpnald

akd Mclonn, 19%5; Phillips and Dawson, 1937; Blunn, 19443
Kennedy -'nd Bettenay, 1950; More O' # crrall and Via;,

19633 Suith ond Lidvall, 19643 Juma and Faraj, 1006, Troil
and Sackcr, 1966; Bassett et 2l1., 1967; Ozcan, 1970;

Haider and Sheh, 19743 Johar and Norton, 1977; Ngere ct 21.,
1979; Khalif~ snd Duayfi, 1979; Buvanendran 2t al., 1981;
Adu et 2al,, 198%; Foonia et al., 1984; Charyulu ond
Munirathr:m, 1984; Tiesnamurti et al., 1985).

2.4,1 Effect of type of birth (litter size)

Reports from 1935 to date incdicate that the average
weights of single-=born lambs and twin-born 1lambs differ
significanily ot £11 ages partfcunrly from birth to onc
year even when raised under similar environment-l conditions,
with thce former being hesvier than the latter (Don:ld and

MLLean, 193%; Ali, 1952; Blnackwell and Henderson, 1955

“e

Karam, 1959; R~y ond Smith, 1966; Tomov, 1967; Vescly ct al.,
19703 Adcemosun, 1973; Adu, 1978; Ngere et al., 1979; Taiwo
et al., 1982; Adu #nd Buvanendrey, 1982 ;Nivearker . ci al.

1984 ).

a) Birth weight: The birth weight which is thoe first

trait tht con be e2sily mensured on the nzwborn lomb, hes
been shown tu be significantly influenced by type of birth,
though thoe cffcct becomes less important as the lomb grows

older (Bonsmt, 1939; Kennedy and Bettenay, 1950; Vesely
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and Petcrs, 1564; Juma and Farad, 1966; Adu, 1973:
Buvanendran ct 21., 1981; Taiwo et 21., 1982), Othor
various workers including Phillips et al. (1940); Asler
et a1, (1952); Ray and Smith (1966); Johar »nd ilorton
(1977) mnd Ticsnomurti et 21. (1985) rupértnd similer
results using virious brceds of sheep, Reportod
g¢ifferonces from literature range from 0,18 to 1.15kg
(Tble 2.4 (=) )o The authors noted th-t the vori~“ions in
welghts ol singlce "nd multiple=born lambs ~t birth ni ht
be due partly to the stress the twin-lambs sufl ‘¢rod from
é diminished nutiitional supply in utero.

®) Weanin~ wecipht: Many investigators have shovn that

the growth r-tes (Average liveweight Daily Giin) of single-
born an' twin-born lambs from birth to wenning differ
significontly (Shelton and Campbell, 19623 Swmith ~nd
Lidvall, 19€4; Ademosun, 19733 Adu, 1978; Ngere ct zl,,
1979; Tiesncmurti gt nl., 1985) with the sinsle-born lombs
growing 2t sifrificantly faster rotes than twin-borrn lambs.
Consequently the body weights of the lambs 2t weaning; heve
®een shown to be cifected significantly by type of birth

.by many workcrs (Hozel and Turrill; 1945a; K~ram, 1959;
Galal et ~1., 1965; Aktas, 1971; Fegarty, 1972; Shin ci zl.,
19753 Buvancndr:n ¢t nl., 19815 Slana et 21., 1983;
Nivaarkcr ¢t 2l., 1984) (Table 2.4 (b) ). R2rte of growth

of a lamb during ¢~rly part of its life is largely dotermined
by the e¢wecs milk yicld which in turn depends upon her
nutrition~! stotus during later part of gestation “nd during
lactation, Bonsma (1939); DeBaca et nl., (1950) on” Iwen

et al,, (1271) asserted thnt differences in gro'th rotes
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Between single cnd twin-lambs were due to th: ability of
the former to retrin thedir initial weight advantazc
throughout their rapid linear-rate stage of grouth,
Consequ:nt on this, they estoblished that 2bout 1/7th
of the vori~tion in liveweight at six wecks of npe 2nd
1/8th at 12 wceks were assuciated with differcences in
birth weight,

c¢) Six month weight: Some workers have shown thiot ginzle-

horn 1mbs hive significantly faster post weaning rotos

of gnin thrn twin-born lambs. As a result, liveucighis

of the 1laticr hrve been reported to be significontly lower
than those of the former (Phillips and Dawson, 1940; Asker
et 21., 1952; Cheng a2nd Rae, 1970; Galal and Awgickew,

1981), Buvanendren et 2l., (1981) attributed the significant
differcnce in live weights of single and twin lambs To the
inability of thc twins to recover from the nutritional

stress they suffered in-uterc and during the suciiling

period,

d) Yenrling weigpht: Not much has been reported .n the

effect of typc of birth on this trait. However, sonc
workers includine Phillips and Dawson {1937); Karonm (1959)3
Galal and Awgichew (1981); Fourie and Heydenryeh (1932
showed th 't single lambs were significantly heavicer at

one year thorn twin lambs,

2.,4,2 Effect of sex of 1lamb

Various irnvestigotaps. have shown thot sex is zn
importont scurce of variation in the body weipght of lumbs
with the malc beinpg heavier than the female (Phillips ond
Pawson, 1937; Hezel and Terrill 9ksk 5 Starke et ., 1958;
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Morsy and Koarem, 1967; Pilla, 19683 Rottensten and Anoy,
19713 Malil’ =nd ,charya, 1972; Kornal ct al., 1975;
Khalifa and Duayfi, 19793 Kaul and Tomar, 1982; Gupta
et al., 1923 ond Tiesnam'urti et al., 1985).

a) Birth woisht: Results of studies Ly many woriiurs hove

Jemonstratcd the significance ~f sex of lamb as 2 s.irce

of varintion in the birth weight of the lamb. T rom
lambs hnve boeen found to be significantly heavicr thion cwe
lambs at 1: mbing (Blackwell and Henderson, 1955; Singh

and Prasad, 12623 Haider and Shah, 19743 Johar and llorton,
19773 Bohra et al., 19793 Galal and Awgichew , 1921 Pourie
and Heydenrych, 1982; Wngyak:» ct al., 1982; Nivscorler

et al., 1984). Reported values for the differ.nceg due to
sex of 12mb in hirth weight vary frum 0.02 to 0.%4ksg

(Table 2.4 (¢} )o Using Magra and Polwarth laumbs resocctively,
Malik et al, (1970) and Figueiro (1980) howcver rcported
non=-gignificont differences between sexes at liuabing,
El-Kimairy ct z1. (1979) attributed the variation ir birth
weight of l-mbs caused by sex to genetic difforenccs with
the male foitus probably beginning to libernte androponic
substances eurlicr nnd hence growing and developing: faster
than th. lem: le,

b} Weaaninr woight: Seversl results have shown th-¢ the

growth r-te (.DG) of mele lemb from birth to weonii is
significantly grestcr than that of the female countorpart
(Shelton and Campbell, 19623 Smith and Lidvall, 1964, Dess
and Acharya, 1070; Khalifa and Duayfi, 1979, Galzl ~nd
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Awgichew, 19213 Foonia ¢t al., 1984). Finci (1237);
Jacubec (1958); Juma ¢t al. (1969) Raman et a1, (1¢81)
and Buvancndrin et al, (1981) 21s» repcrted apprecizble
centribution of sex to pre~weaning rate of gain, though the
differ:nces werc not statistically significanty R.sults
of studics of :11 the foregoing authors and thoce of
others likc Blrckwell and Henderscn (1955); Kar:om (1959);
Hi11 (1950); hNwagbogu (1969); Adu et al. (1978); DPouonia
et al, (1084) ¢nd Charyulu and Munirathram (1934) showed
that male 1~mbs ere significantly heavier than femcle
lambs at wesning. Table 2.4(d)} gives some values ronorted
in literature,

c) Six-month weight: The influence of sex of 1amb on body

weight has boen shown in somc studies to persist poot-
weaning with the wale lambs still maintaining the initial
advant ges (Asker et al., 19525 Arora and acharye, 1972;
Galal and Awgichow, 1981; Buvanendran et al,, 1901;
Charyulu "nd Munirathram, 1984),

¢) Yearling wecight: Some studies carricd out both in the

temperate znd tropical countries have demonstrated the
significant eficct of sex on lamb's yearling weight,
Rams have b.cn shown to weigh significantly mor: thin
ewes at onc yeir of age (Karam, 1959; Malik et cl,, 10703
Arora and \charya, 1972; Galal and Awgichew, 1981:; Fourie
and Heydenrych, 1982; Gupta et 31.,_1983?.

Malik ct 1. (1970) noted that the sex diifer.nce in
weaning and post-weaning live weights of lambs mipht b

due to hisnecr initial benefit of birth weight; It is
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however postulctcd that the differential eftzct of the
gonadal hormoncs {androgen amd ocstrogen) on growth of
lambs mi.ut be primery cause of sex differences (Cien,
1976). T™irough thc influcnce of sex hormon:s fom=lus hive
slower gro.th rate and reach small mature sizo., Thic ic
said to bec duc to the effect of oestrogens which rigtrict
the grovth of long bones in females comparcd to malcs while
the male hormones (androgens) have been shown to be
amabolic steroics in promoting growth.

2.4.3 =nflcct of iipe/Parity of dam

The influcince of age/parity of dam on birth weigzit end
lambs gro-/th performance to one year has long boen recognised
(Donald ~nd McLean, 1935; Kennedy and Bettenay, 1950;
Plackwell »n¢ Henderson, 1955; Maymone and Dattilo, 196Z;
Sidwell et nl., 19643 Pilla, 1968; Vesely et 2l., 15703

Wright ¢t 21,, 1975; Yalcin, 1979; Tecza and 3zcweyk, 10813

Nilausen 1082; Tiesnamurti et al,, 1985),

a) Birth woirhit: Lembs from mature ewes have boern found to

Be signific:-ntly heavier at birth than thosc froo maiden

or young cwce (Bogart ¢t al., 1957; Vescly and Potors

19643 Dass and sncharya, 1970, Chang and Ray, 1J70; Ozean
19703 Prud'hon et 2l., 1970; Haider and Shah, 1074; \du,
19783 Magid .t z1., 1981; Osselaer et 21,., 1983; Slana

et 21,, 1983). Trble 2.4(e) gives - somc roport.c v luus
for differ.once between birth weights of 1l=amhs born to young
and mature eves, .. few authors alsn underlincd che cilect
of the parous str te of the ewe >n the birth welzht of the

lamb. his haos to do with the number of lamb crop <. ewe
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has previously had, First lambing ewes have beon found tn
produce si/mificantly lighter lambs than subse u U lembings
(Bonsma, 1939; Belic and Ognajanovic, 1955; Dalton, 1962;
Juma and Faraj, 1966; Ojeda, 1974). Tn adaition, Jalton
(1962) not'd the effect of parity X sexifnteiacticn on -

birth wecirht of lamb,

b) Weaninyg weight: Both significant and non-simiZlicent

effects of pre/parity of dam on pre-weaning rote of gain
have boen ohserved by s~me workers (Dalton, 1262; Dass end
Acharya, 1070; Magid et al., 1981). A host ol other
workers recported significant effect of age/parit, of dam
on live wzairht of the lamb at weaning. Lambhs boiwu to
older ewes have been found to De appreciably heivizr ot
weaning then those bern to younger ¢r maiden ewes

(sidwell and Gradstaff, 1949; Karam; 1959; Dalton, 1962;
Smith ..nd Lidvall, 1964; Vesely et al., 1970; Marais and
Pretorius, 1¢77; Fourie and Heydenrych, 1932), 2 7lc 2.4(f)
gives some v:slues (differences) reported in the litersture.
Some worliers however feund the differences in the tvo
groups of lambs to be nen-signirlicant statisticelly

{Asker ot £1,, 1952; Blackwell and Henderson, 1925; Ray and
Smith, 196&; Magid et al., 1981).

¢) 3ix-montt weight: Effect of age/parity of ¢¢:+ on post

weanins rotec of gain and live weight of lambs haco boen
found to B¢ neplipible. This is consistent with tho view
that maternal influence has a much larger erf’zct ca lemb

performince up to weaning than post weaning. ISix-month
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weizht of lombs was found to increase with the a~¢/perity
of dam but the differcnces were considerably less nd
mostly non-sigmificant (isker et al., 1952; Chang 2nd Rae,
19703 Buvanendran et al., 1981).

d) Ye:rlins wecight: Very few studies have becn c wicied

out on the c¢ffect of age/parity of dam on this tr-it.
Lambs from mature ewes have been found to be similicantly
heavier thon l:mbs frem two-year c¢ld ewes at 12 nonihs

of age (Kerem, 1959; Fourie and Heydenrych, 1382, The
latter notcd that age of dam had a diminishin: inflvonce
on body weirht traits as the lambs grew older,

2.4.4 Bffect of month or season of lambing

Thou h it is rather difficult to describe guantitatively
the v 'rious serrons and the change from one to the other,
it is 2 wel] know fact that month or season of lamhing
significantly influences birth weight and growthi rate of
lamb4, The usual pracedure is to classifly seuson of tirth
by month of itht yesar. S -motimes the months are sirovaed
togetner ir €0 attempt to asseciate them with th. nojor
rainf:ll perieds, rainfall being the major seascnal variable
in the tropics. Thus, birth seasons have boen forned by
groupin~ .  together wet and dry months (Nwa:boru, 196¢C;
Buvancn'r'n ct 21,, 19€1; Adeleye, 1984).

a) Birth weight: Reports by scme work:rs hive irndicated

signirficint effect of month or season of 11 :hing on hirth
weight, withk lzmbs bern in dry month/season bcin~ lighter
than those born during thc wet month/season (Donuic, 19353 3

Asker 2t 2l., 1952: Trail and Sacker, 1966: Nwazrhopu, 19693
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Malik “nd Acherya, 19723 Buvanendran et al., 1581, Taiwo
et al,, 1982; adeleye, 19e4). Significant effects of
montr¥ sex (Kurbanov, 1998; XKornal et al., 1976) tnad
sohson X, typc of birth (Marais and Pretorius, 1277)
interzctions on birth weight were also roportod,

h) Weaning weight: Studies tend to show th: ir ~ucnce of

month or se-son of lambing on rate of gain to weining and
the body wcight of the lamb at weaning. Lambs bora in the
rainy season arc known to heve & significantly factor rate
of gain from birth to weaning than those born in the dry
season (Ksrem, 1959; Smith and Lidvall, 1964; Koushiic and
singh, 19€3; Malik et al., 1978; aAdeleye, 1984+ Fnnnia

et al., 1984). The faster rate cf gain of lamba hoen at
the end of dry sesson in the tropics and at tho end of
winter in the temperste climates will consenuently rosult
in their heavier weights at weaning as confirmed Dy

meny othcr workers (Saracgwat et al., 1968; Gould
whitemzn, 1971; Malik and /charya, 1972; Marais =nd
Pretorius, 19773 Malik et =21., 19783 Stritzke ane “hiteman,
1982; Peacocl , 1982; Cupt: et al., 1983). This iz due
primarily to the fact that their » dams would have plenty
of good pasturc in the wet seascn and produce morv milk

to fe:d the lamb,

¢) Six-uonth weight: Karam (1959) and Kaushik ond¢ Singh

(1968) estetlished the superiority of lambs born iu ‘he wet

season ovi.r those born in the dry season in gro th r te up
”

to 12 months of age. Censequent on this the live veight

of lambs &t six months have been reported to be sirmificantly




47

4

affacted by month or scascn ¢f lambing (Saraswat et al.,
19683 \ror: ¢nd fcharya, 1972; Singh et al., 19€2;
Charyulu - nd Munirsthram, 1984). However, Buvancndr:n

et al, {12981) reported a nonisignificant s7all

magnitude of cersonal effect on this trait.

d) Ye'rling weight: The effect of the month or se son of
1ambins on this trait of lambs appesrs teo be rothor
inconsiztont but seems related to the stage in wet or dry
weathor cycle ir which the animal reaches the «pc,

Nev rthelc s some studies have cnnfirmed the sirmilicont
effect of peoriod of lambing on this trait with 1t =bz Lorn
in the wet sceson cutweighing thasc born in th: dry season
mor2so in the males than in the females (Karam, 1959;
Kaushik and Singh, 1968; Malik and Acharya, 1972, lalik

et al., 1278).

2.4.9 Eficct of Year of Lambing

The voristions between years of lambing in live body
weights ol growing lumbs onmnge conditions hove,. been
extensively reported in the literature. The gonciesl
conclusion was thnt the year of lambing effoct:z were due
to differcnces in the amount und distribution of r:infall
betwcen yenrs (Blunn, 1944; iAsker et al., 1952, Krroa,
19593 Jumo :nd Faray, 19663 Dass and .charya, 12703
Raman ct al., 1979: Buvanendran et al,, 1981). Te
variation ir the annual rainfnll would gencrqlly be
reflected in the lamb's growth presumably throush the
amount nd qurlity of forage available to the d us ~nd

their luwbs. Koram (1959) attributed yea:ly fluctuations
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in lamhs Lody wcight to variatiens in disense cond’tions
as well og difrerunces in the genetic and age conposition
of tho flock,

a) Birth wcight: Many werkers in various stulius haove

Aemonstrcoted thet birth weight of lamb was sijri-icantly
affected by differences in year of lambing (nothe <nd
Stalinski, 19603 Smith and Lidvall, 1964; Pillc, 1975;
Haider ©n¢ Shah 1974; Mahajan and Singh , 1978; BDohra
et 21,, 1579; Buvanendran gt al., 1981; Singh ¢t 2l,.,

19825 Poonls, al., 1984).  Johar and Norton (1077)

et
1

‘1
and Raman ¢t 1, (1979) hewever reported thut difference

due to ycur of lambing were not significont for hirth
"

wei ght,

b) Weaniag wcipht: The influence of year of lenbing on

average liveweight daily gain from birth to weaning hos
been found to be significant (Smith and Lidvall, 1934;
Dass and Acherya, 1970; Bohra et al., 1979; Poonic ct al.,
1984). These workers along with many othors (Blunn,
19%4; Sidwell #nd Grandstaff, 1949; Asker ct 2l,,

1952; Blackwcll and Henderson, 19553 Kassab 2nd Karam,
19613 Voesely :nd Peters, 19643 Shin et al., 1975;
Nivsarker et 2l1., 1984) amply reported the signific. nt
effect of differcnce in years of lambing on the 1lruut's
weanin’ wcirht. Bassett et al. (1967) however rchortud
non=-significrnce of ycarly differences as a source of

varistion in tody weight of lamb at weaning.
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c) Jix-month weight: Reports of studies on posteweaning

rate of soin end live veights of lambs as they eare
affectod by differences due to year of lambing are
very few, However, some werkers {Asker et 2l,, 1952;
Buvaneoadr n ct g;.,1981; Galal and Awgichew, 1201
Singh ct ©1,., 1982) reported the significant inilucnce
of yeur of lombing on six-menth weight,

d) Ye.rli~y wcipght: Though the effect of difler nccs

in years of 1l2mbing on this trait has not b:n
extensiv.ly studied, a few workers reported that year
of lombing sipnificantly influenced live w.izht of lomb
at one yaxr of age (Kassab and Karam, 1961; Dass on”

Acharya, 10703 Galal and Awgichew, 1G81).
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Reproductive Performance of Nigerian

Table 2-2. (a) H

Indigenous Sheep

Trait Breed Location Value Author(s)
Age at first Balani Marguba 1846 Buvanendran & Adu,
lambing 1987
(Months}

WAD Ibadan 15 Dettmers &
Loosli, 1974
i 1i 12:5-1%.21  Adu, 1975
" " 20,5 Dettmers et al.,
1976
1l u 10,3=
23,07 Orji et al.,1976
(16.68)
" Ile=Ife 1% Chiboka, 1979
" Ibadan 1114 Hill, 1960
i I 15 Ngere ot al., 1979
" " 22.4
; 1973
Yankasa Samaru 155 Mulokwu & Umumna,
1980
Lambing rate Balami, Marguba 142.5 Adu and Ngere,
(%) 1979
i Katsina 1266 W
L Shika 11k,3 g
Uda Kwotorkoshi { 131 o
" Katsina 107.9 H
t Shika 12849 Adu, 1978
WAD Ibadan 90=120 Hill, 1960
i Ile-Ife 11845 Ademosun, 1973
v Tbadan 126 Dettmers et al.,
(1976)
" H 121 Ngere et al.,
1983
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Table 2.2 (a): Contd.

Trait Breed lbcation Value Author (s)
Yapkasa { Katsina 1101 Adu, 1978
t Samaru 120-148 Molokwu & Umunna, 1980
i Shika 11246 Adu, 1978
Iwining Uda -
rate (%) ' Shika 170 Ferguson, 1964
" R 2541 Adu et al., 1978
WAD Ukwele 52415 Eastern Region Agric.
. Dept, 1956
f Ibadan 20 Hili, 1960
h Shika 63 Ferguson, 1964
" West &
Mid-West 15,82 Nwagbogu, 1969
H 1le-1fc 37 Ademosun, 1973
t Ibadan 35~71 Detltmers & Loosli, 1974
! t 38 Orji et al., 1976
Yankasa Shika 2% Ferguson, 1964
W Samaru 23 Molokwu & Umunna, 1980
" Shika 1748 Adu et al., 1978
bi .
JUPINE  Balami | Margwee | 238-308 Buvanendran & Adu, 1987
(days) ’
Uda Shika 270 Ferguson, 1964
WAD 1 &11-8 1" [k
& Tvadan | 209-277 Dettmers & Lousli, 1974
" 1 248 Dettmers et al., 1976
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Trait

Breed

Lucaticn

Author (s)

Weaning
rate (%)

Mortality
rate ( u o
to wean=-

ing) %

.I!,lrﬁ - :'I

Yankasa

WAD

Yankasa

T

L PR
Dl LAl

LI

Tbadan

Shika

Shika

I badan

Katsina

Shika

Ma U Da

i
I badan
Kwotorkoshi
Katsiy
hika
i

T badan

‘u_,.(
™y (&
/0«
7845

'.'n_'.‘J

Jal
1'-': .:a

ff’JL‘uEi et EI_L., '1',.'({;

] £
Ferguson, 1964

Molokwu & U::‘.um‘.;a.,
1560

Adu and ::E"I“"g 1()'(”,'

" i
" LL]
i "
i 1

Adu, 1978
Dettmers et
Adu and Ngere, 1979

Adu, 1978

Adu and E';[’;t Ire, 1979

l[aiwo & Buvanendran, 1985,

Adu, 1978

(]

laiwec £ Buvanendran,1985.
Pettmers et al X 1976
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Tablc 2,26 L)t Contd,

Trait Breed Location Value Author
WAD ibadan 20.0 Ngere et al.,
1979
Yankasa Katsinm 14,4 Adu and Ngere,
1979
L Shika 1240 Adu, 1978
n Samaru 12.0 Molokwu &
Ununna, 1980
" Shika 1540 Uaiwo &
Buvanendran,
1985
Table 2.2 {b): Birthweipht of the Indipenous Sheep

Breed Location Single Perin Author (s}
Belepi Marpuba 545 Sl Adu and Ngere,
1979
" Shika Fe3 240 "
Nigerian Ibadan 2,58 212 Taiwo et al.,
Dwarf 1982 T T
Tda Katsina 33 3.0 Adu and Ngere,
1979
n Shika ' 308 3ol Agu, 1978
1 1t :
3'?“ Buvanendran
(Mixed) gt» al., 1981
WAD Ibadan 1.7 Te5 Ngere et al., 1979
1 1 " 1480
(Mixed) Adu, 1978
" Ife~Ife 245 21 Ademosun, 1973
n Jos 1.18
(Mixed) Vet. RCSQ Iﬂbc Rep-,
1950
7 Ukwele 1,18 East, Reg. Agr. Depta
(Mixed) 1956
" West and 1462 Nwagbogu, 1969
Ya Mid-West (Mixed)
Yankasa Katsina 3.6 3.0 Adu and Ngere, 1979
" Shika 32 249 hAdu, 1978
" il 2.86 Buvanendran gte ale,
(Mixed) 1981
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Table 2,2 (m); Coefficients of Genetic vorrelation of Birth
Weight with Weaning, b-month, 9-month and
Yoarling weights of lamb from Literature

Birth weight Broaed Estimate Authorfs) o
Weaning weight Bannur 0. 142040 Urala, 1978
Barki 07 Fahny et. al,1969
Bikaneri (Magra) 0.1210,07 Chopra &
. Acharya, 1971
Cenadian Corriedale 0,54 McNaughton, 1957
Dala & Steigar O..LI-2 Gjedreun, 1967
Ossimi 1,04 Ragab et. al.1953
Perendale 0,13£0+14 Elliot et al.,
1979
Rambouillet 0424 McNaughton, 1957
" 043350,30 Vesely et. al.,1970
Rambouillet,
Columbizn &
Corriedale 0.59%0,38 Thrift st al., 1973
Romnelet 0,00 Vegely et al, 1970
Stavropol Merino 0,26%0,18 Reman et. al 1981
6=-month weight Bannur 0.67+0,21 Urala, 1978
Yearling weight Bannur 0.3750,43 Urala, 1978
Bikemeri (Magra) =0.0720.3u Chopra & Acharya,
1971
Ossimi 0.82 Ragab et . al., 1973
Soviet Merino 0,51%0+23 Singh et als, 1984
9mmonth weight Barmur ~0.,2050.18 Urala, 1978
Yearling weight Barmur 0.5710.43 Urala, 1978
Barki. 0,32 Fahmy et al,, 1969

Bikaneri (Magra) =0,1120,22 Chopra & Acharya, 1974
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31 Toeds

PR R e

Table 2,2(n): Coefficicnts of Géﬁﬁttb‘ﬁﬁf?@]ﬁiiaﬁfﬁfJWeaning welehts of

)

=monll, G-month and Yearling weights of lamb from Literature

Breed

£

Weaning weight Bstimate Author (s)-
6-month weight Baynur 0.8220,12 Urala, 1978
Bilanori (Magra) — 0,9020,03% Chopra & Achlarya,
1971
Ogsimi 0,96 Ragab gt al., 1953
Soviet Merino 0.72%0,17 Singh et al., 1984
Yemonth weight Bannur ~0AGE 17 Urala, 1978
Yearling weigh Bannur 071 +0,24 Urala, 1973
Barki 0.68 Radomska & Klewiec,
1975
Bikaner (Magra) 0.7350.03 Chopra & Acharya,
1971
Perendale 0,66+0,10 Elliot et sl, 1979
Romney Marsh Radomskn & Klewiec,

0.86

1975
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Effcct of Age of dam on Birth weight of lamb from

Litcrature (Lambs from yOWlg:amd mature owes

compared)
Breed of ewe Location Difference Authors
(kg 19)
Awagsi Jordan 2 Khalifa and
Duayfi, 1979
Mancha 0,38 Sanchez and
Minoz, 1972
" Valdepenas C.t0 Ojeda, 1974
Shropshire Canterbury 0.30 Adi, 1952
Galway, Scottish
Blackface, Greyfoce 0.55-0,73 More O'ferrall
' and Vial; 1963
Not stated 0,20 Tomov, 1967
Udn, Yankasa &
Crosses with
Weleydale Nijeria 10 Buvanendran

ek, al., 1981
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3 MATERIALS AND METHODS
3.1 DESCRIPTION CEF THE ENVIRONMENT

]
The study was carried out at the National Animal Procductien

Research Institute (N/PRI), Shika-Zaria, Nigeria.

Shika lies between latitude 11 and 120N and betwveen
longitude 7 and BOE at altitude uf 640m. The area falls
within the Northern Guinea Savanna Zone. * The average
annual precipitotion is 1700mm, which spreads from late April
or May to October, with a peak getween June and 3eptenber
(wet season). The wet season is usually followed by 'Harmattan‘,
a period of Jdry cool weather, which lasts from mid-October to
January {po ste-rcins). This is followed by dry, hot weather
from February to May (pre-rains). Thus, the dry periods
are long and pronounced, often causing serious shortage
of water and fecd supply for tieg enimals,

The mean annucl rainfall in millimetres recorded over
a period of five years (1981-1985) on the research st: tion is s
shown in Fib., 3.1. The overall mean for the period was
gﬁﬁpm per yenr. The highest annual rainfall of 1223,40mm
was recorded in 1985, while the l>west one, 616,58mm, vas
recorded in 1983, This 1983 happens to be a year when
there wag a serious drought.

Daily tempercture ranges from 1hOC to 3000 during the
harmattan season, ¢nd from 2100 to 36°C during the hot
season, while relative humidity varies from approximately

21% during the hermattan to 37% during the hot season, The
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average temperature and humidity during the wet season are
ZQ.BC and 77%, respectively,
3.2 THE DATA

, e R ource

The data consisted uf birth weight and monthly live
weight records of 357 lambs up to twelfth month, All animals
were born in the Institute betwegn 1981 and 1985 in an
on-going accelerated programme in\alving lambings twice~yearly
at January-March ¢nd July-8eptembder,

3.2.2 Preparztion for analysis

Age of lomb at every weighing, dam's age at loabing
and lambinst intervel were computed, Data analysed for
the lambs at different ages are summarized in table 3,2,
The discrepancy ir the number of recerds at different eoges is
due to lack of complete records en all animals, as mény are

culled or died or transfered to mutritional or other ex.erimentse
The available deta refer to infuormation on animals kept under

the normal monagement system.
3.3 THE FLOCK

Estaiblished in 1981, the foundation stock of this
flock composed of 2 to 3 year old Yankasa sheep purchosed
in small batches from different markets within Kaduna 3t te
Nigeria, in order to have representative sample, The
animals were boupght based ¢on visual appraisal alone 2s
neither perform:nce records nor pedigree information

was available,
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Table 3.2: Rucords of lambs at different ages for
Models T & II
4 Number of records - e
Age Model T Model IT
" Rirth 357 356
3 months 297 305
6 months 167 149
: 8 months 144 128
12 months 82 63
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343.1 Breedins onc Selcction Schemes

Breeding of the ewes w:s iy artificial insemination
or natural mating, In the early yesrs of the progronmue,
the few acruirod r:ms were used for threed or more consccutive
matings but in 1€€3, yearly selection of breeding animals
kegan. Ror lombs were chosen so that about 605 arc from
twin born 1mbs and the balance from singles, selcction
Peing on weaning wcights adjusted fur non-genetic cficcte,
All twin born ewe loambs were chosen and about 50% of siigles
were selectued bescd on their adjusted weaning weights,
Adult ew2s wore culled based on lambing performince in ~at
least three successive lambings., A set of roms was used
for mating only once with a Joining ratio of not mors thén
1 ram to 15 ew:c,

3.3.2 Uanagement of the flock

‘he anim 1s were taken out for grazing on improved
pastures twice d: ily from 0700 to 1000h and 1500 te 180Ch,
They werc houscd ©t night. In the dry seascn when forage
was scarce, dnimils were fed hay ad libitum in betweoen grazing
periods. A concentrate supplement consisting of 258
cottonsced coke :nd 75% maize was fed throughout 2t the rate
of 0.3kg/head/dry. Water and mineral salt licks were
!ruvided ad libitum, Lembs were left with thoir doms until
weaning 2t 3 months of age. They recetved the same
treatment as the dems after weaning. Animals werc

routinely deworred and sprayed against ectoparasitcos,
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3s4 MICHOOS

3.,4,1 Statictico)l proccdures

The stotisticnl analyses werc done in stages., The
first analycis was cerried out to estnblish th: corrclition
between apge of cwe 2t lambing and its parity. A high
currelation would justify the inclusion of only onc of the
two effects in the models. The currelation proved to be
quite high (r = €,93; ¥/v.071). So, parity of th: ewe was
included as only £hbout one third (n = 150) of th: totcl
cases had observeiions for age of ewe., The noxt stoge wos
to calculate the zge pdjustment factors for body weiphts,
This was nccossory due to differences in dates of weichings.,
Using SP33 subprogram 'condescriptive' average ages oi lambs
at monthly wcighings were calculated. Budy weishts of lombs
(birth weirht excluded) were adjusted to a constant wge by
multiplyin_ aver. ge daily live weight gain (ADG) during
the period undcer consideration hy the average ages of 1loinbs
so calculated (Trble 3.4 (a) ).

In the third stoge of the analysis two baisic models
were uszd, In mocel 1, 2 linear model was assumed on vhich
type of birth cf 1smb (litter size), sex of lambd, parity
of ewe, senson of lembing and year of lambing, werc taken to
have a fixed eficect on each growth trait of the 1limb, In
model II type of tirth, sex of l=mb, parity of ewe “nd sire
groups (differcnt rom groups) were included, The c¢flccts
of cach subsct of constraints and the variance attributed to

them werc estim ted from a least squares analysis accolding
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Table 3,4 (n): Formulse for age-adjusted body weishin of
lembs 2t different ages

Tratt Formula

3 - month weight (Wz x 80)/az

A2 = month weirht (wﬂ x 170)/\~
9 - month woight (w9 X 265)/A9
Yearling wcisht (w12 X 355)/$13

- —— ..

Wz, Wg, Wg and W,, Tepresent body weight of lambs (%-)

at 3, 6, 9 snd 12 months of age.

80, 170, 265 nd 355 represent average age of lamb (days)
at 3, 6, 2 and 12 months.

Az, AGy Ag cnd A4, represent age of any given lumb (Qays)
at 3, 6, 9 'nd 12 months.
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to the procciures of Harvey (1960). This was accomplished
by constructing 2 16 x 16 system of equations (1 mean,
2 type, 2 sux, 5 parity, 2 scason and 4 yeur) and &
15 x 15 systcm of normal equations (1 mean, 2 type,
2 sex, 5 parity rnd 5 sire groups) in models I nd 11
respectively. These were accordingly reduced to full
ranks of 11 x 11 and 11 x 11 systems by substracting
from e ach sulsct the equation which appeared first in
the subset. This procedure automatically imposes the
restriction th: t the sum of the effects equals zcro,
The reduccd system was subsequently solved on @ high
speed computcr, Cyber 72 (3) at the Ahmadu Bello
University Computer Centre.

The two models used were asf follows:
Model I

Yijklf ='£1* Ty + 53 + Ppee My + Yf * Eijklf
where Yijklf = body welght of lamb 2t a given agc

QA = mean thrt would exist if all classes had
equal numbers

i = effect of ,tp type of birth; 1 =1, 2
S. = effect of Jth sex of lamb; J =1, 2
P, = effect of kU panity of ewe; k = 1, 5

M} = effcct of 1th season of lambing; 1 =1, 2

h

Y¢ = effect of ft year of lambing; £ = 1, 4

Bijklf - ° rendom effect peculiar to each lomb
(normally, independently and identically distributcd with

) 2
mean zero ~"nd vsriance !& e).
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Model 17

E
Yijkl =A+Ti+SJ+Pk+Gl + ikl

where Y
ijk1l = body weight of lamb at a given age

/ﬂi = mean that would exist if all classcs had
equal numbers.
Ti = effect of 1th type -of birth; 1 =1, 2

S.’J = effect of jth sex of lamb; 3 =1, 2

k = effect of xth parity of ewey k =1, 5
Gy = effect of 1*" sire group; 17 5
Bijkl = @ random effect peculiar to each 1lrmb
(norm21ly, independently and identically distributed

with mean zero end variance (g 29)

As the model I was intended to be applicd to
compare the ¢ ffect of additive and multiplicative
correction fictors, the data were then adjusted
ddditively by edding to each observation an appropricte
linear function of opposite sign of the estimate,

And for multiplicative correction each observation

was multiplicd by an eppropriate constant, obtaincd

as th2 ratio of the overall mean to each subclass
least square meon, In model II, data adjusted using
additive correction factors were used in estimating
variance and coveriance compenente for estimates of
herit bility, repeatability and genetic and phenotypic

correlations,
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(1) Repeatobility: This parumeter estimates the

relationship between repeated measurements on the sone
individual, Lombs birth weight when considerced 2s o trait
of the ewe is ropented ecch time the ewe lambs and thus
estimates of repeatability of this trait are possible,
The statisticel model used was Yy, =1u+;xk+ ekmo winere
Yo is the mt! mersurement on the kU individu2l. The
SPSS subprogrem 'oneway' was used in estimating the
repeatability of 8 trait by the mecthod of intraclass
correlation among records of the same ewe. By proper date
manipulation, the subprogram gives the required couponcnts
of the formuls for estimating the repeatability, thot is,
the componcnts of variance between and within the dons,
the numbers of me: surements per dam, the number of dums
and the total numbcr of measurements, The mean squares
were computed s indicated in tables 3.4 (b) and (c¢). All
effects were assumed random, normal and independcnt with
their means being zere, Finally, these mean squares were
equated to their expected values and the resulting ecuxtions
solvea for thc required variance compcnents. Variince
cemponents are cstimated as follows:
A °e = 3y &zw o M8y LM,
___R?___-
‘Repeatability (R) = &Zw
é;zw +fSZE

Standard error or (R) was calculated according to Swiper

et al. (1964). This is an approximate method for et ndord
error. Normality of repeatability and unequal numbors per

group arc assumed,
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Table 3.4(b): &nalysis of variance for estimnting

repeatability
. Source ' < d.f, 33 MS EMS
i - P o) - r——
Retween doms N—'} 83y My & E 4K, & 2w
' Between measurements, 5

 within dams M-N 88 MSg 3 T

where '

N = number of dams

M & tot:l number of measurements
K

1 = harwonic meon of number of measurements per
Individuecl = 1 2
o M- 2 )
M
m, th
kK = numbcr of measurements taken on the k aam

Table 3.4(c): Cowputetional formula for estimating

repe2tability

Source d.f.
Correction term ve..
(CT) 1 ™

! 3
Petween dams N=-1 jijkn*C-T- E-E~ = MSW
’ <, (N-1)
Within dams ‘EjEY2 y2 S8
Jetween measuremehts M-N B :;'k E = WS
. m- L.




£1

8,8 (R 2(M=1) (1-R)2 (1+(K - 1) R)2

K2 (M-N) (N=1)

(11) Heritebility: The SPSS subprogram 'oneway'! was

used in estimating the heritability of traits studiecd

by the me¢thod of paternal half-sib correlation. The
model used wis

= E
YiJ I(J(-i- Sy + ij» where

Yij is the jth observatiun for each trait on the i

th

sire, and
Ld_ is the common mean

th

Sy 1s the additive effect of the 1™ sire, and

Eij is the uncontrolled environmental and genetic deviation
attributable to individuals within sires,

Under randem mating the sire variance (825) is
expected to contain one-fourth of the genic variance
plus a small 2mount of the epistatic variance. The
expected valuc of the error varilance (<52e) is three=fourth

of the genic virisnce plus the environmental varionce,

The heritability estimate would then Le &4 <§25/ 2% *.&293,
However as the present data coumprise both full and half-sibs
in each sire group, the relationship within progeny groups
which should normally be greater than one-fourth was
calculated using the fellowing furmula suggested by

@sborne (1975):

A
r = n(d+1) -2
g Wdm=T)
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A
where r, is the within rrogeny group relationship, d is
the number of doms mated to each sire, n is the nusber of
offspring p.r dam. Tables 3,4 (1) shows the within-progeny
group relacionship for the body weight traits.

Heritability wres therefore estimated as

”

r'g - X &23/ (325 +B;Erc). The mean squares were computed
as indicatod in trbles 3.4 (e) and (f). Standard error
cf herit-bility, S.E. (hg), was celculated according to
Swiger et 2l, (1964). This is an approximate method for
stdndard error. Normality of the intraclass correlstion,
t, is assumed,

S.E. (2 ) =

@B\J 2(n.-1) (1=t)2 (1 + (k = 1) t)¢ o

12 (n.-s) (s-1)

(1i1) Genctic cnd Phenotypic correlations: With the id

of SPS3 subprogrerm 'Snuva', analysis of variance of
cross=prnducts uvsing the paternal half-sib model dcscribed
earlier on wes crployed in order to olLtain componcnis of
covariance between breeding voelues of the growth tr:oite.

The covari nce ¢nd viriance components were uscd to estimote
both genetic “nd phenotypic correlatiens. The coaponents

of vari~once for&zs(x), &25(3:), 8)2w(x) and &EW(Y) vere
obtainod as done for heritrbility, and the components of
covariance were derived fri'm the analysis of covari nce
using the mean cross products as shown in tables 3.4

(g) and fh). Genetic correlation, Tg wWes estimated as
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Table 34 (¢):
heritebility

isnclysis of ve

riance

for estimating

Source

—— & &

d.f. SS MS EM:3
. - ptipat i aane
Between sircs S=1 SSg MSg L4 +I\¢% -
®rogeny within sires n.-s  SS, MSy X2,
where o T
S = numbeor of sircs
kK = harmonic me:n of number of progeny per individucl sire
= 1/s=1 (n.- Z;niz_)

n,

n. = total numbcr of pProgeny

Table 3,4(f):
' herit:bility.

number of progeny within the ith sire

Computstional formula for estim.ting

Source d.f. SS o
~ 0 iy m Yd-c
Corre®tion Term (C.T, 1 . i

Petween sircs S=1

Progeny within sire

Z Yi. - C.T.
s 5 2
n,-s 21 2k Y 1_1{‘21_1'._

ni

M—g“\
B

2
TR

325“ M3s/. us
E/K

- - e——— .




5
3 S(x)5(%y)

J 3%(x) & 2(y)

The stand .rd error of the correl

e

ation wrs estimated using

the formula giver, by Robertson €1959). Thus, 3.z, (r.) =

G S.E. (hi2y 5 E. (hy°)
J2 h®1 b,

Rhenotypic corrcl: tion,

Tns Was calculated according to
the Becker (1958): Thus

A V(x) ""(YJ'*'&S(J() S(y)
Ty, = o > -

P

4 é W(x) + % S(x) (&zw(y) +&ZS(Y)

x) “(y) = within sire component of covari. nce
for traits x 2nd Yo

Where A‘w(

‘& S(K) S(y) = between sire component of covari-nce
for traits x and y.
aé?

w(., '&2
(%), YW(y) = the within Sire components of
5 variance for triats x and Y, respuctively,
2
3 S (%) (& s(y) = the sire components of variasnce
S for traits x and y, respectively,
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Table 3.4(g): Anclysis of covarisnce for stinating
genetic and phenotypic corrzlations,

-

Source d.f. Mean Cross Expectad meon
v . Products crogss aroducte
= (MCP) (EMCP)
Between sires S-1 MCPg Cov,, + KCov_

Progeny within
sires N.=8 MCPw Covy,

ke

Table 3.4(h): Computational formula for estimating
gencetic and phenotypic correlations

Source Sum uf Cross Froeducts Mean Cﬂoss Products
(SCP) (MCP)
Coitrection Term X.. Y.; ‘ .
(c.1.) Foe Yoo
Fetween sires 1Xi.d - eoope SCPS/S_1 —
t b . AUJ—S
. o '_I\Lc -
° 77 wrXi. Yi. scp )
: ; - Vi o= O /. os = MCD
sjogeny within 5”7 X, Y45y W

CO V ——— ey
w --Hl"{MC -prw-

+- -

Covg = Mcp, - MCF /k
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**e 4, RESULTS

4.1 MIilINANALYSI S - GENETI C AND ENVI RONMVENT J, EFFECTS
ON LAMB VI GHTS.

The anal yses of variance given in tables 4.1(a) and
(b) show the inportrnt sources of variation in weights
of lanb at five strges of growh. The interactions
(first-order) between the nain effects were nostly

non-significant (Appendices 1 (a) and (b) ) and were theref

excluded fromthe main analysis. The neans and standard

deviations for birth weight and age-adjusted body weights

are given in tables 4..2(a) to (f). The nunber of

observations w thin each subclass indicates that the data
are unbal anced, hence the need to use | east-squares
procedures to estinate the fixed effects. The esti:::' ted
| east -squares constants for body weight at the different
stages arc for the reduced nodels in which all the non-
significant interactions were elimnated, and there
constants are shown in Appendices 2 (a) and (b).

The | east-SQieres neans for body weights at birth,
3, 6, 9 and 12 nonths of age in table 4.3(a) show that
| anbs gained 8.39g frombirth to 3 nonths (or 0.103 k-;/
head/ day), 4.4%kg from3 to 6 nonths (or 0.050kg/ hc: d/ day),
5.00kg from6 to 9 nonths (or 0.053kg/ head/day) and 4.14kg
from9 to 12 nonths (0. 046kg/ head/ day). Thus, the noat

rapid growth occured during the first 3 nonths of life.

Except for sire group effect in nodel 11, the absolute

magni tudes of the |east-squares constants (Appendices 2
(a) and (b) for the various effects ar body weights in

both nodels | and Il follow the same general pattern.
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The relative sizes of the constonts in relation o the
means werc hovever different. The least=squores ellecis
expressed s devirtions from the overall mean and ~lso
the corresponding stendard errors provide 2 means of
appraising the significance of the differences betwcen
subclnssces, These differences are discussed under cach
approprinte clnss of e ffects.

4,1.1 Eifect of Type of birth (litter size)

——

Type of birth hod very highly significant effect
(P/0.001) on 1:mb weight up to 9 months of age and hi hly
significant (¥/0.01) up to 12 months of age (Tadle 4.1
(a) ). L abs Dborn o5 singles were heavier thhn tvin-orn
lambs by 0,54kr (19.4%) at birth, 3.24kg (25.83%) ot 3
months, 3.24kpg \19,08kg) 2t 6 months, 2.96kg (13.55%) at
9 months =nd %.18k¢ (12.19%) at 12 months of ze
(Table 4.3 (o) ).
4L.1.2 Effect of Sex of lamb

Sex of 1lrmb rlso hed a very highly significant eflect
(P/0.001) on 1 mb weight at birth, 3 wonths, 9 months and
12 months un¢ highly significant effect (P/0.01) <t 6
months of = (Trble 4.1 (2) ) with male lambs being
heavier thin tho female lambs. Thus, male lambs were
heavicr th'n femole lambs by 0.22kg (8.40%) at birth,
1.54kg (13,20) et 3 month, 1.5Ckg (10.00%) at 6 montis,
3,20kg (14.57%) 2t 9 months and 4.88kg \18,1134) at 12

months of ©gc (T ble 4,3 (a) ).
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Lo1,7 REffzet ot Ferity/Aze of ewe

The eficct of parity on lamb weight was very hirhly
significmt (F/C.001) at birth and 3 months 2and significont
et (P/0.05) at 6 months of age., (Table 4,1(a) )., Lecmbs
from the fourth prrity had the highest mean birth weight
(2.71kg), whilc those from the first parity had thc lowest
mean birth weight (2.51kg). This representzd a dccrease
of 0,20kg or 7.40%. At 3 months, lambs from thc fifth
parity hid the highecst mean weaning weight (12.42&3), while
thuse from the first pnrity had the lowest mean weaning;
weight (8.98.g), resulting in a decrease of 3,44k or
27.700, Th: Cecrerse in weights of lambs from the rowrth
and first poritics at 6 munths of age was 2.03kg or
12.16% (T~ble 4.3(2) ). hlthough the differences between
the fir;t and fourth parities at 9 znd 12 months of apge
were not sipniiicrnt, lambs from the fourth parity wvere
equally heovicr then those from the first parity at
these apges.

ba4.4 Eftect of Month/Se:son of lambing

The serson of lombing had a very highly significant

effect (P/0.001) on lamb weights =t birth, 3 and sigmilicent
effect (P/0.05) =t 12 months of age (Table 4.,1(a) ). Lambs

burn between Moy-Octover (rainy sesson) were heavior at
birth (2.64ky¢) ith:n those born Between November-April

(dry seison). The difference in birth weight betwcen the
two sensons wrs 0.26kg (9.3%). Also at 3 months of :ge
Enbs born during the rainy period were 1.80kg (15.25¢)

heavier thon thosc born during the dry season (11.201z0)
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compared with(10,00kg) (Table 4.3(a) ). Though the
difference w s not statistically significant, lambs
»orn durine the ¢ry season were hecvier at 6 months
uf ngé th'n those horn during the wet season.
(15.56ke compired with 15.16kg).. Despite the slow
post-weaning growth rote of lembs in both seasons,
lambs born Jduring the rainy sesnson were ultimatcely
heavier 2t 12 months of age. The 2.14kg (9.9%) dilercace
was sipgnificent (F/0.05).

4.1.5 Effcct of Yesr of lambing

Year of 1ambing had 2 highly significant effect
(P/0.01) on limb weight at birth and a very hishly
significant efiect (P/0.001) >n lamb weight from 3 months
to 12 months of rgc (Table 4.1 (a) ). The diflercnces
in weight of lembe between the e xtreme years were 0,38kg
(14.2%) =t birth (1981 cempared with 1934), 3.79%g
(30.4%) at 3 months (1231 cumpered with 1984), 3.54kp
(20.6%) 2t 6 months (1981 compared with 1983), 5.00kg
(22.6%) at 9 months 1982 comparcd with 1983) a2nd 6.24kp
(23.25) at 12 months (1682 compared with 1983 )

(Table 4,3 (a) ).
4.1.6 Effect of Sire group

The eltcet of sire group on lamb weight was very
highly si;nificent (P/0.001) from birth to 9 monihs
of apge and highly sipnificant (P/0.01) at 12 months of
age. (T:ble 4,1(b) ), The differences in weight between
the extreme groups were 0,38kg (14,2%) at birth (groun 2

compared with proup 3), 3.82keg (32.5%) at 3 months
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(group 4 compcred with group 3), 4.04kg (25,9%) at 6
mnths (sroup 4 compasred with group 5), 5.17ks (23.9¢)
at 9 months (rroup 4 comparcd with group 5) anl 5.13kg
(23.4%) =t 12 months (group 4 compared with group 2)
(Teble 4.3 (b)) ).

Q.2 '-‘—J'J.J-t-- vl a0 (.l.'u'. (o WU o IOREO IR ¢ PR || ¢

- T Tt W .  ———— -

PignMElazs . FOL UODY ULIGHDS

4,2,1 Additive versus multiplicative correction

frctors fer body weights of lambs

Tables 4.4(¢) = (e) show the least-squar:s mcons,
standard dcvirtion and cuvefficients of variations for
lamb weirhts ot different ages. A critical look ot the
Jata piven in the t=bles revealed that neither the

standard devi~tions nor the coefficients of varictions
were homogenous for the subclass within each group of
effects. It therefore beceme difficult to dacilde whether
additive or multiplicative correction factors should be
used. Howcver, except in the case of type of birth cffect,
the stand~rd devii tions for the subclasses within erch
group did not scem to increase with the means, which
prokbably suir ceted thnat additive correction may hdove an
advantage over multiplicative adjustmiments. IDstimctes
of additive “nd multiplicative correction fictors were
obtained and the merns and veriances that result:d from
their use as corrcction facturs in the data arce shown: in
Appendices 3 (n) = (e¢). The overall means, standarcd
deviations ond cocfficients of variation are piven in

tablc "-I--DQ

B S 307505
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4,2.2 Genctic enelysis of body weight

(a) Repeat: bility of 1lamb weight

Th: reper tability estimates of weights of 1ambe
from birth to 12 months of #ge¢ considered ns characti:.rintics
of the ewe nrc shown in talles 4.6(a) and (b). Using
uncorrected onl corrected data separately, estimitos of
repeat bility were calculated fcr single-born lambs only
and mixtures of sinpgle-and twin lLorn lambs. Th: cstimctes
were of low mognitude., Hewever, values oLtaincd from
cerrected dete were generslly higher at all stages of
growth thon thosc¢ from uncorrected data. Except for
birth weirht, vilucs obtz2ined for mixed lambs wero lover
than those for sirgle=-born lambs using the corrected da2to,
Negative estin: tes were obDtained for body weight at 3
months (sinrlc) #nd 12 months (mixed) with the uncorrcected
data,
(b) Herit-bility estimatcs

The heritebility estimetes of body weights fromw irth
to 12 months of opc enlculated using botl, uncorrectcd and
corrected data #re given in tatles 4.7(a) - ¢ ,. PFor
the unoorirocted deta, all the valus=s obtained for mied
lambs were lovir than those obtained for single 1lambs
at =211 ages from birth to 12 months. The trend in the
estimates from corrected data was however inconsistent,
For both sc¢ts of deta, the heritability estimates obt-incd
for birth 'nd 1Z-month weights were of medium valucs vhile the

ValTu 2" for F=~, G= and’ Oemontir weights were of hipgh muagnitude.



103

(c) Gunetic ¢ nd Fhenotypic correlations

The coe’ icient of genetic and phenotypic coriel: “ions
hetween bor'y weirhts of lambs estimated from both
uncorroectced i nd corrected records are shown in tobhles
4.8(a) to (1), Estimates of penetic correlations
‘,e‘.tw-;;-cn uncorrcet:zd 1omb weights as shown in tible 4,73(¢)
wére gencro1lly low but positive (0.12 - 0.26). Tstin tes
for the corrcctoed lamb weights were also gener Lly low
(Table 4.8(b) ), end a negative correlation was obt incd
for lamb weishts #t 6 and 12 months of age. Phenovaic
correlntionz between uncorrectcd and corrected lamb
weights werc lso low and positive (Tables 4.8(c) -l
(d) yfor adjecent weights but were howuver mostly higher

than valuvs for non-adjacent weights.
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Table 4.4{c):

Least-sgquare means, standard deviationg and coefficients of variation for

lamb weights by parity of ewe

Parity

of Birth 3 month & mcnth 9 month .12 mwonth

cwe L3 8D cv LK SD_ Y JSM 8D Cv L3M S Cv LSH SD cY
1 2.09  G,71 - 33.B3  £.98 3.30 36.70 h4.66  B.L2 36,96  19.iL  LULD T 22.96 T 22.81  5.19 0 22.95
2 2,51 C.61 . 2L.26 10,25  2.78 27.09 15,26 3,23 21.19 20,33  3.50 17.19  2L.91  L.4S5  17.88
3 2.58 0.55 21.23 11.%4 2,84 22,85 15.82 2,85 18.26 20.68 3,17  15.32 25,33 3.83  15.13
I 2,71 0.53 - 19.58 11.71 2.42 20,69  16.69  2.91  17.LL 21.30  3.21  15.09  25.1L L.28  17.04
5 2.66 0.50 18.82 12,42 2.21 17.82

Table Wali{d): Least-square means, standard deviations and coefficients ¢f variation for .

lamb weights by sesason of lambing

)

Dfeason Birtk Jmenth 6 montn 9 montn 12 menth

iambing L3k 8D cv LsM 5D oV L3M ST Ccv L3M 5D cv LhH 3L cv .

Nov-

April 2,38 0.2 17.63  10.00  1.38 18.82 15,56 2,35 15,10 20.03  2.51 12,53 23,43 3.28  14.00

May-Oct 2,64 044  16.59 11.8% 1,97 16.72 15,16 2.51 1656 2,69  2.8L 13.75  25.57  3.28 12.83

LSH = Least-square mean (kg) 3 S.D. = Standerd deviztion (kg) 3+ €.V, = Coefficient of variation (%)

ctt
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Mable L.6{(a) : FEstimates of repeatability of uncorrected lamb
weights (ke)

Degraes of frecdon

Age Type Dam Exrror Repeatability
Birth Single 75 127 0.0L + 0.08
Mixed 9l 235 0.08 + 0.06
I~month Single 6l 95 ~0e0e4 + 0,29
Mixed 85 186 0,02 + 0,06
6 ~ month Sirgle 22 26 0,30 + 0,18
Mixed L 65 0,13 % 0,12
J-munth Single 21 28 0.2u + 0,18
Mixed 38 51 0.18 F 0.13
1 2-%nenth Single 7 8 0,0L + J.36
Mixed 10 12 =0.09 + .28
%
Table 4.6(®): Estimates of repeatability of corrected lamb weights
(kg)
Bam fr
Deprea of froecdom .
_ge Type Dam Error E_tepea.‘tability
Birth Single 75 127 0,10 + 0408
Mixed 9l 235 0.14 ¥ 0.06
J=month Single 6L 95 0,09 + 0.10
Mixed 85 186 0.06 + 0.06
f-month Single 22 26 0.25 + 0.18
Mixed Ly 65 0.19 # 0,12
G-menth Single 21 28 0,33 + 017
Mixed 38 £1 ~ 0.28 £ 0413
12=-month Single 7 8 0.27 + .34
Mixed 10, 12 . 0.17 + 0,28
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Table 4.7(a) : BEstimates of heritability of unco.rected lamb
weights (kg)

De s f freedom
Age Type Sire Error Heritability
Birth ‘Fingle 21 177 0u443 #+ 0,23
Mixed 21 281 0.29 + 0,16
3=month Single 20 142 0,98 + 0,34
Mixed 20 227 0.82 * 0,28
6~-month Single 16 63 0.79 + 0.45
Mixed 21 110 0.72 + Va33
9-mmunth Single 16 56 0,96 + 0.49
Mixed 21 95 0.71 £ 0.35
12-munth Single 10 27 0,64 + 0,62
Mixed 13 4O 0.26 + 0.50

Table 4,7(b) ¢ Estimates of heritability of corrected lamb

weights (kg)
Degrees of freedom

Age Type Sire Error Heritability
Birth Singie 21 177 0.21 + 0,19

Mixed 21 2681 0.22 + 0,14
3=-month Single 29 142 1.09 + 0,35

Mixed 20 227 1«14 + 0.31
6-month Sinde 16 63 1.1+ 0,48

Mixed 27 110 1.06 + 0,36
9-month Single 16 56 1.01 + 0,49

Mixed 21 95 0.94 + 0,37
12-month Single 10 27 0.45 + 0,66

Mixed 13 L0 0.51 ¥ 0.53
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S DISCUSSION

5.1 COLF,ICICNTS CF DETFRMIN: TION

The firct least-squarcs model (model I) account:d
for about 28, 43%, 314, 43% and 48% of the total
variation in tocy weight of lamb at birth, 3, 6, 9 ond
12 months of fgc, respectively, Corresponding figurcs
for the second model (model 11) were 31%, 53%, 59%, 56%
and 65%, These cecefficients were very highly sisni“icant
(P/0.001) at 211 stages for the two models. The
varintion accouvnted for by the variablés éonsiderud in
the models became relatively more important as the lambs
grew old:r, This was probablg due to the increasing
influence of scx of lam¥: and year of lambing for modlel 1
and sex of lamb :nd sire-group for model II, The ciucis
of parity of thc drm and season of lambing bzcame
relatively less important as the lamb grew old:r, whereas,
the import-nce¢ of type of birth remained relatively
constont from Lirth through weaning to yearling age,

When sel: ctin; rejlecement lambs in the present flock

the environm-ntrl factors to be considered and the amount

of emphasis to be put on them, would be detormincd gre-tly
by the st-ge of growth of the lambs when the selectirn is

carried out,

5.2 EFFICT CF TYFE OF BIRTH

Significi nt differences in weight between single ond
twin lambs with the latter being lighter than the former
were in close agrecement with esrlier reports (Hazel -nd
Terrill, 1945a, Santiago and Neto, 1954; Smith and Lidvall

19643 Rottenstcn end Ampy, 19713 Buvanendran et 21,, 1901).
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The body welpght difierence of N.54kg (19.,455) in
favour of singlc 1lrmbs at birth (Table 4.4(2))azrecs
closely with v-lues repurted by Santiagu and Neoto (1.54),
Pilla (1968), Ermckov and Kairgaliev (1971), zotiensten
and Ampy (1271), Kornal et al.. (1976) and Taiwo ct =1,
(1982), Th.se cuthors and many others attributcd
differences in birth weight »f single and twin lombs to
the stress the twin lembs suffered from a diminichod
nutritional supply in-utern.

Th: weirht difference of 3.24kp (25.884) in fivour
of single 1:mbs &t 3 months of age, falls within thc
range of 1,30 to 7.87kg generally reported in liter turc
(Hazel nnd Terrill, 1954a, Sidwell and Grandstafl, 1949;
Smith and Lidvell, 1964; Vescly et al., 1970; Aktns, 10713
Nel, 1971 and Shin gt 2l., 1975). The varintions in boly
weight of singlc ind twin lambs at weaning were due to
4iffercnces in birth weights (Bunsma, 1::39; DeBaca, 1956
and Iwan ct =1., 1971).

Dif fer-nces in poste-weaning body weights of single
and twin lambe (up to 12 munths) oLserved in this study
egree with enrlicr reports vy Phillips and Dawson (1240),
Chang and Roc (1970) and Buvanendran et 2l. (1921) wio
attribut.d thcse to significantly faster post-weaning
rate of 77in of single lambs and the inability of the
twins to recover from the nutritional stress thuy suvl.ercd

in-utero ond during the sweklinmg period.
‘4
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5.3 EFFICT CF LLA CF LaMB

The hishly sipgnificant heavier body weipghts of ron
lambs comp r«. tc cwe lambs from birth to 12 month. of
age conform viih errlier reports (Sidwell and Grandstaff ,
16493 Asker et 2l., 1952; Jadricev and Stepanova, 19695;
Ceranic and Trejic, 1971).

The weipht difference of J,22kEB (8.40%) ia fvour
of moles 2t birth (Trble 4.4(a) ) £21ls within the
range of 0,02 tc 0.94kg reported in the liter-turc
(Trble 2,4.2 (2) ) and closely agrees with valuos reported
by Santiago nd Neto (1954), Singh and Prasad (1262,
Aktas (1)71) ¢nd Kornal et al. (1976). The variction in
birth weirshts of l7mbs caused by sex could be atiributed
to genetic differences with the male foetus probably
beginnin~ to scerite androgenic substances earlicr ond
hence growing tnd developing faster than the female
(El-Kimairy et £1., 1979).

The weight difference of 1.54kg (13,20%) in £ :vour
of rrm 1hahe at 7 months of age falls within the r nge
of 0.71 to 8,93kg rcported in the literature (Hazel rnd
Terrill, 194y .Sidwell and Grandstaff, 1949; Morc C'ierrall
and Vinl, 1963; Smith and Lidvall, 19643 Jadriccv eng
Stepanova, 19653 Morsy and Karam, 19673 aktas, 1971, Cerenic
and Trajic, 12713 Nel, 1971; Haider and shah, 1974: Zhin

et al., 1975;: Reman ¢t al., 1981),
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Vory highly significant (P/€.001) differcnccs in
post=weaning bouy woights of lambs owning to sex as
orbserved in the present study, for instance, 1.53kgp
(9.78%) at ¢ months, 3.20kg (14.57%) at 9 months and
4.88kg (13.11%) @t 12 months, all in favour of thc ran
lambs, confirm prcvious results (Asker ¢t al., 1952;
Arora and Achorye, 1972; Galal and Awgichew, 1281;
Buvanendrﬂn.gi al., 19817* Gupta et al., 1983 and Charyulu gpg
Munirathram, 1984), Malik ct al. (197¢) attribut.d heovier
weights of rru lembs to higher initiel benefit ol birth
weight, while Owen (1976) not.d that through thce inllucnce
of sex hormones femeles have slower grewth rate ind
reach smallcr moture size than the males.

5.4 EFFCT OF +GE/F:RITY OF EVE

The observe tion that first lambing ewes produced
significintly lighter lambs at birth than at subscnucnt
l2mbings conlirms eqcrlier roeports Uy Bonsma (1939}, Belic
and Ognajanovic (1%255), Delton (19A2), Juma znd Faraj
(1966) and Ojeds (1974).

The lowest wesning weipght obtained for 1nmbs from
first lambing is ©lso not surprising as provious studices
ty Sidwell and Gr-ndstaff (1949), Karam (1959), D:lton
(1962), sSmith :nd Lidvall (1964), Vesely et al. (1970),
Marais anl Prctorius (1977) and Fourie and Heydenrych
(1982) showed the ¢ ime trend. This accordings to them, is
due mninly to the milk yield of the ewe which has been

shown to incrersc with parity.
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The significence of the effect of parity on the
G-=month weizht of lemb however seems to be at vari nce
with reports by asker ¢t al. (19592), Chang =nd Rac (71270)
and Buvanendran ot al., (1981) who reported mostly none-
sipnificant perity or 2ge of dam effect at that age,
They contended thet maternal influence hns a much lorg r
effect nn 1.mb performance up to weaning thun posi-weaning.
The significince of parity effect on the body weihis of
lambs upto 6 months of age as observed in this atudy could
be due to dispirity in the ages of the ewes at various
yarous st tes,

Lambs from the fourth parity had the heavicst weights
at all stapcs from birth except at 12 months of aze,
This is quite exrected as there exists a good corrclotion
Petween parity #nd age of the ewes. In other words, cwes
at the fourth prrous state were quite older nnd fully moture
(Appendix 4), They were therefore capaule of supporting
heavier 1ubes ¢t least up to weaning. The postewcining
differences in weipht due to parity could be atiributed to
initial wei;sht 2dventages nt the earlier stiges which of
coursg, iz suprorted by better management pricticcs in the
flock.
5.5 EFFLCTS OF MCNTH/ SEAZON OF L/MBING

Lambs born in the rainy season were heavier nt birth,
3, 9 and 12 months of age than dry season born 1lombe uith
the differcnces being sigmificent (P/0.05) only at Lirth, 3
and 12 months of tge. The significant (P/0.05) eficet of

season on birth weight is well supported Dy earlicr vork
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(Bonsma, 1939; Tr: il and Sscker, 19663 Malik “nd .Aclsi rya

19723 Buvanendrin ¢t 21,, 1981; Taiwo et zl., 1982;
hAdeleye, 1984). The difference could be duc to these
factors, Thc ~veil:bility of highly nutritive for gon
caused by *hu orsct of rains offers better grazing
materials for ihe gestating ewes. Secondly, the 1211 In
the ambicont terpors ture incresses feed intike as well 2s
efficiency of uililization of net energy. All ewes in their
last tirimuster of pregneoncy within this period would
probably bc in @ better position physiologicanlly to lomb
heavicr lanbs,

The foct thet dems have plenty of good pasturc in the
wet season =nd produce more milk to feed the 1wb in the
wet senson cxplrins the significantly (P/0.05) he-vicr
weaning weiphts of 1lambs born in the wet season, This
result ngrecs with reports of Saraswat et 21, (1968),
Gould and wWhitcmon (1971), Marais and Fretorius (1¢77),
Peacock (1982) ¢nd Cupta et 21. (1933).

Laock of sipnificant effect uf season of lombhing
on 8ix month wcights of lambs confirms early raoport by
Buvanendr-n ¢t £1. (1981). It however runs contr ry to
reports of Sarcswet et al. (1968). Achary» (1972), Cingh
et al, (1922) on¢ Charyulu and Munirathram (1934) wlo
observed simificint effect of month or scnsson of 1 mbhing

on the tiait,
Se:son of l1lambing had significant influ.nce on

bouy weircht of the lambs at 12 months of age. Tiis
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closely agrics with the results of Karam (1959),
Kaushik 1nl! Singh (1968), Malik and Acharya (1972),
Malik ct 21, (1976). The effect of season of 1luiing on
this trnait seums to be related to the stage in wet or
Jry weathor cycle in which the animal re-ches the age,

5.6 BFf*iCT CF Yi.R OF LAMBING

The hi;hly sirnificunt differences betw:2n ye~rs
O f lambin—- in the weights of 1 mbs frem birth to 17 nmonths
of age confoym tc whet would be expected in a situ ticn
wher:s there are cifferences in the amount nand distriuution
of rainf- 11 between yesrs (B3lunn, 19443 Juma and Farnj,
10663 Raman et #1., 1979, Buvanemiran et al., 1931)., The
variation in th¢ #nnual rainfall was generally rcflceeted
in lamb growth, presumbly through the amount and qu. 1ity
of forage avnilrble to the dams and their lambs,
Incidentally, ir the present study the henviest 1lombs
were born in the wettest yesr (1981) and they mainteined
the weicht adventrs ge from birth till six montns up tu.onc
year of age. Lombs born in the following year (1922),
though hith.rto of smaller weights, superceded the 1981
born lambs ond r.vcorded the @average heavicst body weihts
at 9 and 12 monthg, The total amount of rainfr11 for the
year 1982 was tbout 5/7th of that of previous ye:r
(Fig. 3.1). L:mbs born in the year with the least total
annual rainf-21 (1983) hed heavier body weight from birth
to weaning th.n those born in the¢ second wettest ye r

(1984) but the reverse was the case at the post=weaning
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stage up to ont yusr. A further look at the body
weights of the l:imbs at the various growth stages betucen
the four ye rs under considermation revenls that the
@istribution ¢f rrinfall within a given yeqr 'nd hov it
relates to the jeriod of lambing are of great:r import: nce
than the totsl zrnurl rainfall per sc.. In the procent
study, laabings occurred twice per year, that is, between
Janunry to Morch nd July to September. The sccond
lambing prriod coincided with the peak of the riin
(Fig. 3.2). TLie partly explains the outstanding pre-weaning
growth perform: nces of the 1981=-born lambs as they were
born in thu scceond lombing period wher. the ewes were on
good quility "nd abundént herbage. Lambs born in thoe first
lambing p.oriod would, more often than not, suflor some
set=back "t thc pre-weaning stage due partly to thic hagoerd
conformiiion of 1he g-stating ewe caused by lack ci
adequatce feediry, Their weaning might coincile with
the onset of v in which mipght result in their beticr
post~weaninys performance, The supremacy of rainfcll
distribution 2nd its relation to period of lumbing over
the total anmx'l roinfsll in this study is well suportcd
py the obsarved siypnificance of year x seison inter-cticn
at 3 and 9 monthe of age (Appendix 1a).

5.7 ADJUSTMeyy OF BODY WELGEY FOR
ENVI0ONMUNT. ] EFFECTS

The results hrve shown that weights of 1ambs ab o
influenced by coertoin environmental effects thnat moy

cbscure genctic differences. Thus, to better estim: te
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genetic diflcrences between these lambe, and progoeny
groups fron dems or sires, environmental effects on
trait nc:d to be climinated by adjustment. Corrocclion of
records for the c¢ffects also increases accurncy of seloectione
“he results ~lso indicate tht the magnitude »f Sonwe of
the environmont:1 effects studied changed as the lambs
grew older »nd hervier (Appendix 2a). This inplics th 't
if the same corrcection factors are used for lambs diuy cring
in age, ervor could be introduced., .

Both thue #cdditive and multiplicative correction
factors h v the seme effect on the weights of 1 'mbs up
tc weaning 2s they increcse the means and lower the
standard devi-tion (Teble 4.6)}. From 6 to 12 months of
age, the ¢ Fifcects of the two types of adjustment becone
different 2n?! rother inconsistent. It could be conclucded
that in th: prosent flock, for weights of 1lmbs at the carly
stages of grovth (up to weaning) either of tho two methods
can be emnploycu to correct for the environmenthl effects
so considered. The additive correction is however more
fevourcd hecturce of larger reduction of the standard deviztion.
The inconsistency of the correction factors on weigsits
of 1l#mos nt lotuer strges of prowth (pcst-weaninz) could
be due to the frct that some non-significant environmontsl
effects were corrccted for. Also, the numbor of lambs
involved wes toe smrll for estimating good adjustment

factors.




»
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noted th 't triils such as weiphts of lambs at different
ages oc2ur only once in an animals lifetime and nre
repentabl.c only when consicered as cheracteristics of
the ewe., JAn ewe influences the early weights of o
lamb by thi pincs she transmits to the lamb wnd the
maternal cnvironment she provides until wesning. Thu,
repeatability s here estimated represents an up cr 1ipit
of herit-obility of maternsl influences on lumb weishtr,
not of th: herit: bility of early weipghts considercd s
the char:cteristics of the lamb, such as the estim ics
obtained from the peternal hnalf-sib correlntions, Lower
estimates of roper tability for birth and 3-month wei:zrts
compared with £-month weight as oLserved in the pr.sent
study runs contr:ry to earlier report {Buvanendrin ct nl,,
1881) which atiributed higher repeatabilities of birtn
and 3-month weijhts to their closer links with the ewe,

Lower maimnitudes of repeatajilities obtnaincd in this
study 'nid thce lrrge stonderd errersassociated with them
are due probibly to the method of computation (intra-class
corrclation) s correlation between adjacent rocords s
been shown to bc hiphcer than thot of non-adjec:nt,
cr randomly chosen records (Dalton, 1652) and the.limited
volume of the drta,

(®) Herit-bility of lamb weiphts

The herit: bility estimate of ©,22 obtaincd for Lirth

-

welight clozely gprces with cstimates-repdrted by Yzo

et al, (1953), Keram (1959), Osman and Bradford (1005),
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Fahmy et al. (19€8), Galal (1968), Singh et 21, (1573Y,
Dzakum~ ct ©1, (1978), Fourie 2nd Heydenrych (1982).
The work .rg ucco the same paternal half-sib correl. Lion
method. Dstimitcs of 1.14, 1,06 and 0.94 roported for
lamdb weirhts 2t 3, 6 «nd 9 months of age respectivaly
fell outuils the ringes reported for the same tp- ite in
the literature (T:bles 2.2.3 (W) to (d). However the
estimate of 0,51 for ycarling weight comparcd fvour: Lly
with rosult by Chopra and Acharya (1971) and Chang and
Rae (1970). So frr no other estimates of the herit bility
of body wcirhls for Yenknsa sheep are avnilzble for
comparison vith the prescnt results,

The low estimste of heritability of birth weight nay
be due to larpe meternal effects operating throuch the
size of thc cwe during the paternal development and rrowth
of lamb (ichorys :nd Malik, 1971), The tendoncy of “the
estimrtos to increise with zge from birth to yearling is
well supnort.d by Hrzel znd Terrill (194%), Bich .rd and

Yalddw (1964) ind Choprsa and /iicharya (1971) who showcd thot
with advoneiny 7pe the maternal influences in term: of milk
yield of the dem sturt declining and the body wzisht ot
later ag:s rocflict more of genetic differcnces.,

Most of the ¢ stimates of heritability obtainzd Tfrom
uncorrectoed rocords are of lower magnitudes thin thozne
obtained from corrected data. This confirms e irlior

finding (T21lis, 1960; Grepory et ak., 1977) that

L‘“

environment-l frctors terd to bias heritability estiuctes

downwards., Bowmen (1976) noted that large varintions smong
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reportcd horit:bility estimates may in pnrt be due to

type of unclyscs uscd or the conditions under which growth
was beinr measured, and are not nccessarily duc to
differ2nccs in the amount of additive genetic variction
present in th: different pupulations., Hipgh magnitu’c o’
most of th: cstimstes is attributable mainly to tho linited
volume o he ¢:ftr. This would be corrected by osor uiic
review, 2n. =ince¢ the accelerated lambing progsrimoc is
continuin~+, ti'¢ veclume of the data would prow over ye 1,

(¢) Genctic tnd Fhenotypic correlations

Genctic corrcletion cuefficient of 0.10 obt inuvd :ctween
2irth 2n! wecning welphts closely agreces with aome_e:rlicr
estimates (Chopr: #nd /cherya, 1971; Elliot et al., 1.79;
Urala, 19772). The ringe of estimates is howev:r, much wider
and ranges from 0.24 (McNaughton, 1957) to 1.04 (nagnd
et al., 1953). Correlation between birth and &-mont!: weights
(0.26) iz lower thrn most repurted valucs (Ragnb et al.,
19¢3; Urala, 1972 rnd Singh et el., 1984). Choprzs nd
Acharya (1771) however got ¢ necgative vnlue betwoon the two
weights., ‘I%i¢ only available estimete to which the coellicient
of 0.19 pgot bctween birth and 9-month weights ¢sn be compsred
is negative (Urrls 1978). The 0.33 ohtained betweer birth
and yeorlin- wcirhts closely agrees with earlier estinntes
by Fahmy et z2l1. (1969) and Urala (1978)., Coeflicicnts of
genetic corc-elstion obtained between weaning nd »nos'wwenning

welights of ! vbe in the present studies, except S--month
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weight, are lower than reported values (Tuble 2.2,3 (3) I
Urala (1378) rcrortud a negetive coefficient betwcen yeaning
and 9-monih wcight,

Phenotynic correlation of 0,17 between birth ~nd
weaning weisl ts aprecs closely with values raporied by
Karam {1959), Dutcher et al, (1964), Morsy and Koran
(1967), Haider oxe' Shah (1974) and Taiwo et al, (1202),

It however folls towards the lower end of range of estimuates
in the litersture wrich r npges from 0.10 (Dalton, 19G2) to
r.98 (Purushotsm, 1978). The estimate of 0,18 for betieen
weaning and C-month weights is similar to that reporicd by
Buvanendran et 1. (1981) for Uda sheep and v:ry clove to
those of Dzakumz et zl. (1978) and Urala (1978) for Hanpshire
and Bannur rcsycctively. The phenotypic correlotion of

0.14 betsecn birth and 9-month weight is lower than ecrlier
estimates (0.43) by Urala (1978) and 0.12 for birth cnd
yearling weipghts does not fall within the range of cstimates
in the litercture. The literature values range fron 0.16
(Morsy =znd Karam, 1567), to €.37 (McNaughton, 1957.

Estimate of 0.43 for weaning and 6-month weirhits is
lower than #rlier estimate for the same breed by Buvanendran
et 21, (19831) and 0,55-0.86 for other breeds (Table 2.2,3
(i) ), while thc estimate of 0.39 f.or weaning and 9-month
weights is higher than 0.32 reported for Nigerian Ducrf by
Taiwo et 21, (1982)., Correlatica of 0.27 between weaning

and yearling weigphte falls within the range of 0.02
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(Taiwo ei u1,.1982) to 0.76 Terrill et al., 1250)
report2d in Llc literature. The estimzte between
6-month and yeirling weigh's (0.47) is lower than
reported estimstes by Morley (1951), Chopra and Acharya
(1971) :nd Dzakums et al. (1978).

bigh

The oresence of rclntivelgigenetic and phenotv.ic

coarrelations betveen weaning and 6- and S-month weihts
indicates th-t some proportiun of genetic gain from
selection on werning weight may be carried on to
welghts at €C énd 9 months of age. Therefore in the
selection of lambs for 6= er 9-month weipght, some

preliminary culling may be based on weaning weight,



6. CONC’LIIS'{ONS
The following conclusions can be drawn from tli: present
£ tudys
a. The sinificent influence of environmental f .ctorsg such

b.

Cie

f.

Fa
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as type of birth, sex ~f lamb, parity of ewec, socson and
year oif lambing on weights of lambs at differcnt stoges
of growth up to one year requires adjustment of l-nb
weights for these facters before their grouth r:te can
be unbiascdly compared;

The environrentsl factors to be adjusted for and tue
amount of emphasis to be put on them wouli decpend on the
stage of prowth of the lambs when comparison is bcing
made,

Additive adjustment of lamt weights for identificble

environnental factors is more favoured because of lorger
reduction of error variance associated with thore foctors |
for a particular trait,

As hcrvier weaning weights were obtained from linbe born
in the rainy seezson, it is advisable to plan e natings
of the cwes so that lambing would occur at thce

beginunins of reins if heavy lambs are to be werncd,

When selecting ewes on the basis of lamb weaning ucight,
it is necessiry to correct for each parity since primi-
parous lcubs shew the largest different from othocr pgroups.
The lack of previous reports cn heritability cstimotes

for pro'th triits of indigenous sheep nakes comp:. ison of
the estimetces obtained somehow difficult, This calls
for morc eiforts in this direction.

Positive genetic and phenotypic relationships exist among
weaning, G-month and 9-month weights, indicatin~ thot

selection for any of these would make changes in all,
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Appendix &4
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“Parity No Ape (Months)
1 21 15.00
2 35 22.94
3 41 29.35
4 31 34 45
3 22 41.85



