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Abstract

This stuafv was done on three strazns of EastAfrzcan goats namely, Dodoma. Kigoma and Mtwara wzth
the aim of « estzmatzng herztabzlzty for pre-weaning (4 months), post-weaning (8 months) and yearling (12
months) growth:rates. Other; heritability parameters measured were for weight at birth, 4, 8, and 12
months.of age and helminth resistance traits (faecal egg count or FEC and packed cell volume or PCV)
at six and.twelve months of age. Genetic correlations were also determined between FEC, PCYV and
growth rate at six and twelve months of age. Genetic correlation and heritability were estimated using
the Restricted Maximum Likelihood (REML) of the variance component (Var Comp) procedure of the
Statistical Analysis Systein (SAS) package. Most of the traits were observed to have moderate heritability
ranging from 0.32'to 0:39, with exception of weight at weaning (4 months) 8 months one year of age
and PCV, which had hzgh heritability (0.4-0.44) estimates. Negative genetzc correlations were observed
between:FEC and.growth rate at six"months (rg =-0. 69 * 0.042) and twelve months of age (rg=-0.8+
0.011). whereas, PCV-showed positive genetic correlatzons with growth rate within the same penods rg
=0.59+ 0.010 and rg = 0.45+ 0.022, respectzvely It was concluded that ‘the moderate and high
heritabilities obtained for growthrates, wezghts atdi ﬁ"erent age FEC and PCV inthis stuajv indicate that
zmpmvement ofgrowthrate, body'size and genetic reszstance fo helmznthoszs could be zmproved thmugh
selection and’ manzpulatzon of both the additive genenc action and non genetic (envzronmental)
componenis -for tropical goat improvement. It was, also recommended that genetzc manzpulanon at
molecular level should be employed in zdentyfi/zng and zsolatzng quanntatzve and qualitative trait loci
(OTL) linked to economzc and ‘deszrable trazts whzch wzll enable development of goats suztable jbr
dzﬁerent ecolog1cal Zones.”
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Introduct'i‘on' A Hen‘tabigity is one of the most important ge-
, netic parameters in breeding which describes the

In Tanzania, goats populatlon is estlmated tobe  strength with which a quantitative trait is inher-
12.6 million-(MoAFS, 2002, Census, 2002).  jted. It is an indicator of the ranges of expected
Among these, 98%.are.indigenous goats of Small  values for use in other genetic computations
East African (SEA) types. Godts are¢ multipurpose  (Kifaro, 1984). It suggests the best method to use
animalF as they ‘can produce'a variety of products , for improving the performance of a trait. For
and by tproducts such’as meat, milk; manire, skin, " conyenience, Herald (1994) categorised
and hair and can be utilised in'various social func- her1tab111ty estimates as low/weak (0 = 0.2),
tions such as paying'of dowries.. ~ *.. . ¥ moderate/medium (0.21 — 0.39) and high/strong
k (0.4 - 1). On the other hand, genetic correlation
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refers to association between genetic effects that  Data collection
influence two traits. Correlation can either be pos- Data used in this study were breeding records
itive or negative. Positive correlation indicates  accumulated between 1997 and 2000 from a
that selection fOI' an\mcrease m\the first trart lS as--." ‘flOCk of Tanzanla loca] goa[s”kep[ apthe
sociated with an increas¢ i the sécond oné in the’ Depanmemnof Ammal Sc1ence and Productlon
progeny. However, if correlation is negative, se-%"SgKoine Urllvers1ty of Agnculture' “A'total of
lection for an increase in the first character will be 479, 333, 223 and 187 records of offspring from
associated with a decrease in the second character... .15 sires were usedito. estimaté heritabilities.for
in the progeny. birth Welght, weaning welght, welght at 8 and 12
-i. Geherally; animal improvementrelieson' mgiithis of 4ge, respetiively *The same: Tedords
the exploitation of their genetic potential and vari-  were used to estimate heritabilitiés“for
ability. Recent development of science and bio-__ pre-weaning, weaning, post-weaning and
technology has facilitated quick genetic gain  yearling growth rates. A total of 274:and 186
through manipulation of molecular genetic tech-  records of offspring from the same sires were
nique to ease and-hasten the'process of . identifyx+-y: employed‘m estrmatrng heritabilitiés for faccal
‘ing; isolating and: locating traits of ‘€conomi¢im= % ¢ggcount- (FEC( packed cell volume™ (pcv) and
portance'(Barger: 1989; Smith'and Smith,1993):« ~gengtic Yeorielation: of° growth: ‘rate -afid
For example it has been possible to.detect/identify .. \gastromtestmal parasite'resistance: parameters at
‘animals of desirable traits.at early embryonic:: SBiX and twelve months of’ ages respectrvely‘k
stage (Backer; J991) - & v Tanen ale s ety oo s el e Ty Y \J\b
“At the moment, Tanzania, relies-on, L the.tradi- y,Data handlmgw Y ,_’(:'ff:": Gt il
tlonal sector to raise her small ruminant industry. <»..y«The sets. of.datafor~FEC and'PCV:were
The current poor. performance of the. local breeds. . - transformed.to' LEEC and LPCV before analysis.
is partly due to,the fact that genetic. potential °f -, tThe transformations, were done ‘as follows;
digenous stock has not been developed through LFEC - [logig(FEC+25),-LPCV = logio (PCV
selection and other breedmg methods and partly to, + 10) for FEE and PCV respectrvely -

the extremely poor env1ronmental condmons andS e A s By g
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management practices to which'these goats ; are ex- . Data an alysrs .
posed. In order to improve performarice , both gf' .. Herrtablhty for growth rates, welghts at d1f-
notype and environment have t9 bé improved. ferent ages, FEC and PCV.was estimated for half

In Tanzania, most work (Madubi 11997; " sib analysis using the REML. (Restrrcted Maxi:
Challya, 1998 and Keyyu, 1998) done on thrée mum Likelihood) of the variance component
strains of SEA goats have'not determrned - (Var. Comp) procedure of the, Statlstlcal Analw\
heritability and genetic correlations of various sis System (SAS, 1996) whlch gave the half s1b

traits. srre variance components o s) and the error varr-
The objectives of this study were therefore to R .

. . . e 1 ance componerit:(c%). . . i
estimate genetic correlation and heritability of
growth rate, body weight at different ages and gas- uesal:; Sotir;igir;?; (iz (;(fmﬂfu?:mablhw Yal:
trointestinal parasite resistance parameters of g PR T
Small East Af an goats. -
N COT '...«1.2.<n,-~1)(1'.-t)[1+(1<171.)t1? R
‘Materlals and methods R ’ \/Klz(,, 5 (g Do ,EA o
. me atron, s gnumber
ThlS study was camed out at the Department of sires, Kl number of offsprmg persire. . y-n
of Animal Sc1ence and Production, Sokoire Um- .+ . Since the numbér of offspring per sire W ere
versity of. Agricultiire. Mordgoro: Tanzania:: unequal, K1 was calculated as follows: . %
1
K'= J

s-1(n-Zn’/n)



where: Zn'i = sum of squares for number of in-
dividuals persire., . . ..
Heritability was obtalned by mult1ply1ng o sby
to get the additive genetic variance divided by 0' P
which was obtamed by summ1ng up o’sand &%

ST B SUEI LN DO U TI
h2s_‘; l40‘ s -_ ‘I‘*J.":'.l/nu

= _«’7 o1 s+0'e ot .‘_r N
Where: 40 s= Addmve genet1c variance,c’s = Sire
variancé component q e= Error variance compo-
nent,c%+6% = Total phenotvplc Variance.’

‘Genétic correlation (rg) ‘Wwds estimated us1ng
the following ; model (Falconer 1998)
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Where si‘and s; refer to s1re effects for i" trait and

j™ sire wh11e osi and o) are square roots for sire

vanance components for tratts 1 and 2.
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Results S

Herltablllty estlmate for growth rates and
weiglits’ of goats .

Table, l and 2 show her1tab111ty est1mates for
growth ratés of goats between birth and four (pre

weamng) 4-8. (post weaning) 8-12 months (year— .

ling) of age and we1ghts at birth, weanmg 4
(months) 8 months and 12 months of age.

Hentablllty was moderate for birth weight (0. 32)

pre wean1ng growth rate (0. 34) and year11ng
growth rate (0 28) wh11e those of weaning (0.4),

post weamng (0°4 1) and yearlmg (0. 44y we1ghts
were h1gh Hentablllty est1mates for welghts of
ammals seemed to 1ncrease w1th mcreasmg age

Heritability- estrmates for FEC and PCV’
of goats R

Table 3 shows her1tab111ty est1mates for FEC
and PCV of goats at six months and one year of
age. Results revealed that heritability of FEC was
moderate both at six (0.3) and twelve (0.35) .
months of ; age, while estimates for PCV were hrgh
at six (0 41) and twelve (0.43) months of age It
was also observed ‘that heritability estimates “for
FEC and PCV 1ncreased withi 1ncreas1ng age of the
goats
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The estimate of genetic correlatlon be-
tween PCV FEC and growth rate of
goats*” " °

The genetic correlatlon between PCV, FEC
and growth rate of goats are shown in Table 4.
There was negative genetic correlation, between
FEC and PCV (rg.=-0.8+0.011) atsix-and twelve
(1g=-0.72+0.031) months of age. FEC also
negatively correlated with growth rate at six
moths (rg =-0.6+0.042) and twelve months (rg =
-0.4 £0.030) of age, respectively, whereas
PCV showed a positive rg (0.59+0.010,
0.45+0.022) with growth rate within the same
penod

Dlscussmn

Results on hentablllty estimates of growth
** rates and weights at different ages revealed that

-

Table 1: Hentablllty estimates for pre weaning,
post weaning and vearlmg growth rates of
goats

[N e ©

Trait *© - h? ‘sl o
' Growth Fite (g/day) : -
Birth weaning: - 032, 0013 333
: Weaning - 8 moths - +033 0.010 223
..8:12 months 0.012. ., .187

0.28

RIS

- traits Wthh had moderate hentablllty (Table l)
were birth weight, pre-weaning: growth rate, post
weaning growth rate and vearling-growth: rate.
For these traits heritability ranged from0.28 fo
0..3 8. indicating that non-geneti¢ (environitien-
-:ifal) factors play a greaf role in the overall pérfor-
" ‘mance of goats. Traits which had: h'igh
her1tab1l1ty (0.4-0.44) were weanlng
post-weanlng and yearllng welghts F or these
" traits it seemed that genetic and non-genetic fac-
tors-contribute almost equally in influencing per-
“formance of the animals. According to Herald
* (1994), traits which are affected by moderate ad-
~"ditive géne action (moderate h’ values) respond
* mioderately to genetic improvement through se-
-lection arid crossbreeding respond moderately
-*Therefore; combined improvement methods viz
- ample nutrition and balanced diet; selection and
:crossbreeding could be instituted for better
--achievement of better birth weight and growth
- ‘performance of the goats. On the other hand,
/
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Table: 2 Heritability estimates for birth weight, wean
ing, post weaning and yearling weights

Table 3: Hentablhty estimates for FEC and PCV-of goat.s
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© ATraite g orope ooz oL L. se L oniy Trait - o h:  se __ .m- .

. Weighits (kg) LoLdon, T o S Faecal egg count (epgs) at 6momhs 030 0.022 274
‘Birth weight ** "*{." 2\ 032 0011 " 479 Packed cell volume (%) at 6 months  0.41. 0.041 274 .

o Weamng weight . o IP040 - 0048 333 Faecal egg count (epgs)at 12 months 035 0.020 186

. Welght at 8, months of. age ., 0AL.. 0015 223 Packed cell volume (%) at 12 months 0.43. *0.033 185

Yearlmg welght 044 0.020\ i87. - . R N Ty

‘:“
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tra1ts w1th hlgh her1tab1l1ty or add1t1ve genetlc
‘variance have been viewed to respond hrghlv to
selection and crossbreeding.

Thus, the relatively hlgh hentab1l1ty est1mates
for weaning weight, post-weamng ‘afid yearlmg
weights (Table 2)-is favourable for-working to-
wards improvement of mature body- size-of the |
goats through “within breed” selection and proper
management practices. The heritability values for
live weights and growth rate at different ages ob-
served in this study were higher than those re-
ported by Das et al. (1994) in blended.goats. They
reported heritability estimates to range from 0.099
for weaning weights to 0.155 for birth weights and
ranged from 0.10 for growth rate between birth
weight and weaning to 0.153 for growth rate be-
tween-weaning and six months of age. However,
the values reported in this study were within the
range of heritability values (0.30 -0.45) reported
in goat and sheep breeds-by: other workers (Her-
ald 1994; Djemah etal.; 1994)

+ ~However, in. developmg 1mprovement strate-

gies for: these animals; it should be borne in mind

that productlon performance of ammals can be af-
fected by genotype x env1ronment interaction.
That is, superior individuals 1 in a.particular envi-
ronment may not necessar1ly be superior in-an-
other environment. According to Dalton (1987) it
is better to select.and breed animals in the envi-
ronment in which they could perform highly. .

. Heritability mcreased .with increasing age of
an1mals«Th1s could be. attr1buted to decrease.in
env1ronmental influence mcludlng matemal envi-
romnental variation with advancing age. This.con-
curs with the finding by Herald. (1994).and Hogue
etal. (2002) who reported t that there is a.lot of en-
v1ronmenta1 variations in early life (i.e. rearing-en-
v1ronment) .which: often result in low, heritability
estimates, but: w1th 1ncreas1ng age such variations

.....

add1t1ve genet1c components tend to 1ncrease
‘with i increasing age of ammals Th1s factor also
contrlbutes to an mcrease in the est1mated Val-
" ues. N et el
_The FEC and PCV are trarts of 1mportance in
measuring resistance of animals-to-helminth in-
fections (Table 3). The moderate heritability esti-
t-mates' for. FEC and PC¥V at six-and twelve
- months-are within.the-range-reported by Backer
(1991) whose herltab1l1tv,\ alues for FEC, ranged
from 0.15 to 0.45 in sheep aged between 2 and 8
months. Bisset e al. (1995) working with sheep
between 6 and 8 months of age reportéd that
. heritability estimates for FEC.ranges from.0.25
t0 0.34. The heritability estimates forfPCV were
relatively high both at six months and ong vear
of age. This finding concurs with that reported
by Backer (1991).who reported an est1mate for
PCV to be bétween 0.35 and 0. 45 for sheep at
3-6 months of age. Rohrer etal. (1991) reported
low heritability estimates values (0 22) for PCV
for sheep aging between 10. and 12 months rpe
Since the her1tab1l1tv for both FEC and
PCV were relatively hrgh in the present study, it
seems.that in Small East, Afncan goats. there is a
" large genetic vanab1l1b for res1stance t0 gastro-
intestinal parasite mfectron Thus, it is possrble
to improve genetic Tesistance in.these animals
through selection and good management prac-,

. tices. This is supported by the, f1nd1ngs bv

Woolaston'et al; ( 19191) who showed that. res1s-
tance.to gastromtestmal helmmth mfectlon Is ge-

i net1callv hentable and that’ there is; ‘breéd and"in:

d1v1dual Vanatlon m re51stance fo helmmthosrs
.in small rummants Th1s could be used for the

' 1mprovement of res1stance to mtemal parasltes

The development of lre51stant ammals seems to
“be appealmg since the use of antrhelmmucs 1s
threatened by the development of resistance in
parasites to most of commonly used drugs
(Craig, 1993: Waller’ 1994). Also. there has been
concern that residues of anti-helmintic chemicals



may accumulate, in the nssues of host animals and
ultlmately result 1n adverse consequences on hu-
man health S

The h1gh negatlve genetlc correlatlon be-
tween FEC and PCV (Table 4) at ‘both.six and
twelve months of age suggests that these parame-
ters-are mversely related 1in i mﬂuencmg the perfor-
mance. of the, goats, The .negative genetic | ‘correla-
tion between FEC and- gro_wth rate observed in this
study indicated'that,:high'- load of gastrointestinal
parasites may ‘be associated with reduction in per-
formance ‘of the animal: The-finding in.this study
agrees with that of Bisset er.al.’(1996) that ani-
mals with low.level ofzegg counts arelikely to
have low'amount of helminths and can have
h1gher growth rate than their counter parts. Further
more positive rg between‘PCV and growth rate at
six months and one year of age means that selec-

Table‘4: The estifite of genetlc correlation between PCV,
> FEC and growth rate of goats

Trait1 Trait2 -

Age rg se
6 Months FEC Growth rate -0.60 0.012
FEC PCV -0.8 0.011
PCV Growth rate 0.59 0.010
12 Months FEC Growth rate -0.40 0.030
’ FEC PCV -0.72 0.031
PCV  Growth rate 0.50 0.022

tion for high level of PCV might result in better
growth rate of the animals under study.

Conclusions

It is concluded that moderate and high
heritability in this study indicates that the traits of
growthirate, weight at different ages and genetic
resistance to gastrointestinal helminths in the
goats under study can be genetically improved
through within breed selection and crossbreeding
combrned with improvement in husbandry prac-
tices. Also, high positive genetic correlation be-
tween growth rate and PCV indicates that the ani-
mals had high resistance against helminthosis.
Further, stud1es on heritability estimates of various
traits of each goat strain at SUA are required to
obtain more information on within and between
strain variation in production performance and
disease resistance.
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