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Thisst74Y,was dp1J!!P'1 three;,str~nf C!f~t !1frican goats namely, Dodoma. Kigoma andMtwara with 
the aim,o!es.timaftngf!eritabilttyfpr pre-w'eqning (4 months), post-weaning (8 months) and yearling (12 
months) grm.y!fz:rqtes .. O,therJ,heritabilityJXlrameters measured were for weight at birth, 4, 8, and 12 
montlJs ,0jqgeqn(1.hejminth re,<;istanc~ traits (faecal egg count or FEC and packed cell volume or PCV) 
at six and tWelje morzths of age. Genetic correlations were also determined between FEe. PCVand 
growth rate at six and twelve months of age, Genetic correlation and heritability were estimated using 
the RestrictedMaximum likelihOOd (RFML) of the variarice component (Var Comp) procedure of the 
StatisticalAhalysis System (SAS) package. Most of the trait,~ ~ere observed to have moderate heritability 
rangingfromo. 32''(0 0: 39, with exception of weight at '!Veaning (4 months). 8 months, one year of age 
and PCY, which had high heritability (0.4-0. 44) estimates, Negative'ge11etic correlations were observed 
between·FEC andgrowth' rate at six months (rg =-0.69 ± 0.042),CmdtWetve months of age (rg=;-,;.().8:f 
0.011), whereas, 'FCY-showed positiVe genetic correlatiomwith growth rate within ,the same'periOds rg 
=0.59± 0.010 and rg = 0.45± 0.02~, respectivelY. It,wCts conclUded 'that 'the moi:Jeiat~' clY1ij-high 
heritabil~ties obtained for growth rates, weights at di}feiin(clge;PEC anci,PCVin this s!Udy/nciicate tlifit 
improvf!irumt of grow thrate; bodJ:':<;ize and genetic resistanpeio'~{mlntli9si.';,could be imprO,v~a through 
selection Cifzd:manijJulation'(jfboth the' additive geneiic qc#on qnd no,! geY/etic (envjronm~nial) 
components fC!r tropical goat imp'!!verrzerit. {t was;~~so -re,.com.meoo.f!r! thOt f5~1jetiC manipulation a~ 
molecular level shOuld be employed in identijjring a.1Ui isolating quantitative' qnd qualitative trait loci 
(QTL) linkeCl .tb:c'e~6nomi~' ariFde~ita?le ,trai(s" whiqh;-~~il enable deveiopment 9f goats' sui~qble for 
difforent ecological zones. ' , '" , ' 

.''r,. . "I : • ~',' ':1 :J : ...,- .' , 
Keywords: Genetic ~orreIation, heritability, Shiall East African goats " ,::. 

\ .!. u.. r "'.~ . '.. .': ' 

Introduction' . ; ~ :. .... . 
I 

I n'Tabama, goats population is esti~ated to be 
12.6 million'(MoAFS, 2002, Census,'1002), 

Among these, 98% are.iildigeilous goats of Small 
East African (SEA)t)'pes. Goats are multipurpose 
animal~ as theY"can produce'a variety'Of products 
and by fproducts ,sticli'as meat; milk:cmantire, skin, 
and ha~r ~d cail be utilised in 'various social func­
tions such as p~ying 'of dowries. _ 

·Correspondina author 

1, • " " •. 

, ~, 

, • :., Heritabi\ity is one of the most important ge" 
netic parameters in breeding which desc.r:ibesthe 
strength with which a quantitative trait is inher­
ited. It is an iO(i~cator of the ranges of expect~c,l 
values for use in other genetic computations 
(Kifaro, 1984). It suggests the best method,to u~e 

~rfoi improving th~ performance of a trait. For 
~'iP§,ny"enieii'ce,)ierald (I.~9:4) c~te~orised 

heritabilJty .~sti>mates as low/:wceak, (0 -: 0,2), 
moderate/medium (0.21 -0.39)and high/strong 
(0.4 - I). On the other hand, genetic correlation 
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60 J.L.Malole .et aI 

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 for an\increase in,the first trait ,is. as,"",~,~,fJock onranzania locaLgoats;ikepi <\tT:tqe 

C:\,j," )\' J...\"":;.'"h;~.l 'l::--"J.:,,' _'" ... !~"" ~w'.",'~·"-'<o.,.. ........... .'/ .. !!).))..;'> •• ,.i./J...I:""-- •• 1~JJ--'J'''-_lv/e ... 1 ~ 

sociatedwith an inc~ase 10 th~ se~ond on~ m the :))~.p~~a~w:~en~~~f.1.~~f:~c,~~~S~)1~~,Yr~/~.~~y~n, 
progeny. However, If correlatIon IS negatIve, se-"" -SoKolOe Umversity of~Agncu1ture.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,. ·1.5 'sires were usea;to· estimate :fientlb'ilities'.for 
in the progeny. birth weight, weaning weight, weight at 8 and 12 

~. ::;. Generally; ani'mar improvement> relies' on 1 'morttns of ~ge,' resp'e'ctiveJy:ITlie' same·recor<!s 
the exploitation of their genetic potential andvari- were used to estimate heritabiliii'e's'ffo'r 
ability. Re,ce.nt devetop'~ent ofscien~il!1jll>io-__ pre-w.eaning,w.eaning,.post::-weaning and 
technology has facilitated quick genetic gain yearling growth rates. A total of 274:a:n'd"l86 
through manipulation of molecular genetic tech- records of offspring from the same sires wer~ 
riique to ease and:hasten the~process 'of.ide?tify-:;.r.,Y:e~ploy~d(iri·~eriih\.~tirig h~fi~bilities}'oHa'e'c~1 
'ing~ is'olatiQg and locating t~aitsof'econoinic:im;.. ;;", 'egg~counHFE€C;. packed ceIrv'Ohirrte~(pCV)and 
poitance'·(Barger-;' 1989;'Smith'and Smith, ·'1993 ):~'.' ·:·genehc· i'c6rteTatibiJ., ·of' growth.,dt~'aiid 
'For example it' has been po~sibie to· detect/identify; · .. ·~·g~~l:toinrestinalparasite\resistaIice~paiaiIietetSat 
'~niIhals of'desirable traits,at .early embryonic.'.';·':·'sixaild'twelve m().nt~sof:agetre·sliectively.~· i. ~: 
Nage '(Back(;!r; J99.-1) ". .'. ...... ',; .... ,~'. ,;;\":' ,\\ : '.-- '.'.-:' :".': j : .... '!:)';," ;;~:\'~'.::. ~.,/ . : ' . -:;,:, ::.·2.·.·.) ~; ,"', .• :': '..:,''\g 

. 'At tp.e}l!o~ent,. Tanz~i<l.re.lies.9,I)..!t.9§)~.!lpk .\1?Jl~aJlandJ.~n.g;i"'.: ' .. :.. ,~:-f; .\J:,~·.:k· .,\)\ :·.~\1 
,tig.~l s~~.t~r to ~{~~.her sm<;tll'.f!lminantinp}}.stry::·I:·>;",~~The :sets.of\da:ia'forlI:EC'<lnd'PCV':w'e·re 
The current po~r.pe~~~anc(!l~f: t?e.lo~~l b.re.~~~::~.;:transfornied,to LREC and LP.CV befo~ .~!y.sis. 
is partly due to, tile, fact thatge~tIc.JX?tentIfll.~f.IQ"_.:~'T ... he transformaHon-s. we'f!! dpne';ls f6tlow.~;: 
dig~n~us stock hCls":ot ~~e~ ,dt;~elop~dthrou~~ ... ~~C; ~[logl.Q'(FEC-+')5kLP~V 7' lqg!o, (oPGY 
selectIon and other. breed~ng lI}eth.<>?~ and partly to,. .'. t L9) for ~~ap.d PCy, resPt!ctJy~ly: . ..~,,;. (; 
the extremely poor enviromrie~tal~onditi~~ ~~\...... .. ~ .• '" .,:;. .. 1.\ .. '.~ :' '~':.': 
management practices to which·these goat~:an: ex~,... I?a~a.amdys~s ",\ .... ~ .. ;; 
posed. In order to improve perrormaIic:e .: both ge- . . Heritability for growth rates, ,weights at dif~ 
notype arid environment have to be imp~o.ved:..': . ",ferent ~ges, FEp am PCV:~~~ esti.n:m~~;or !la.lf 

In Tanzania, most work (Madubi :199-:; ~ sib'analysis using the REMI:-;(R,~stri<;:.t!!d.Maxi~ 
ChaUya, 1998 and Keyyu, 1998) ~one ~n th~e.e. mum Likelihood) of tl).e yarianc,e cO.mponent 
st.rains of SEA goats have'no(deter~in~d .. ~. (Var. Comp)proc~dure'oith~,S~tistic~( Arui!y~ 
heritability and genetic correlations of various sis System (SAS, 1996) whlcti g~v:~(~e qalfsib 

• .. .' _~ .. )" \ • t.'1 \. 

traIts. sire variance components cr2s) and the error vari-
The objectives of this study were therefore to· ·t·.( .2.) '. "...'. \ ~ : 

~ .'. .. ance componen . cr· e •.• ' , ... ." . , • 

estimate genetic co~relatlO~ and hentabIhty of The standard error (se) of the heritability val-
growth rate, body weIght a~ differen.t ages and gas- ues was obtained using the formula: ., . ,., •. '1. 

trointesti'pal parasite reSIstance parameters of " "~" I· .>' 

SrilalIE~~:Africangoats:, . ". . o,'~ . .' ·,~7.cn~1)(l~t)[I+(K171)t]~ .. ', .,;/ r 
\' ,: .;:.' ;'/~e=, .. : ",0 I. .', : .... i ; .. 

~~t~~ial~ and ·met~.ods . ., ~.' ' .. :' i,~. c.,:. < '</K12(h, -05) (05 -1) ."; .. : : .... ~, ;'::\ 
. . . 

'S;ud'Y~"-~r~~ , ".'" .'J. /, ,:.: ... ;.~o',_~h~re~ ~e·=st~ndard errpr,:n =.:~p.umb~r 9f 
• . . ;., ""c... '. j . . _ ;) (.;~iJ;ldiyiduals; t = il11:e~ctass. cOrrela40IJ; s.7(!)lHnb~f 

This' study was carried 'out at the Department , :. Qf sjres, ,K) "';' Il4mb~r of QtIspJjng :pt<r. sjr,e.~ ,; ;1':'~ 
ofAtiimal Sci~n~~ and production; SokoiIie'tJili- .. ~ '. Sjnc:e.th.e numb~rofQffspring·per.sire wer~ 
~e~ltY ~f:AgricUlture, MorO'goro: TanZanici·':·::~unequal, Kl was.cal~ulatedasfQJlows: .j: .. (.: ~ •. ;-

Kl = 1 I ' 

05-1 (n-'i.n211n) 
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Wh ere: Ln2
i = sum of squares for number of in-

dividuals peqlt"e., ';, " ~ . ;"'. .:"! 

Heritability ~as obtained by mtiltiplyin~ cr2s by 4 
to getthe additiv~ genetic variance divided by cr2p 

which wai;-obtali1ed by summing up cr2sand 62~,' 
I .. ~\I' . -'~'''''':',:~d r~,:: ,I' t .''1 ';' '._ J: 

. "',\4cr2s " 
h2

s ~,.:. -' ~-' -,:- " .L:r' ,"'T : 

':.~· __ '(J?s_-tcrSe·' . ..:r._ .... _~,~·· .~.~.~E • 't ' __ 

Where: 4cr2s = Additive genet,ic variance,cr2s = Sire 
variance compOnent,'d2

e ~ Erior variance c~mpo-
nerit,cr2s+62~ b'Total'pheootVptc \':ariaIiCe.· . 
. . Gen~tic correlation (r'g,Y \'vas estimated using 

the following ,model (Falconer, 1998): 
.:. !¥"~J~)~'~_ .t. I L·

q 
': ... /:.... ... , <"ot • 

rg '-' ,;,CqVSij 'r, ,", ',",' '-:-' .. ", '" " .' 
.".' ""(JSi·X~crSj . . J» ,--

Where; siand Sj refer to sire'effects for ith trait and 
fh sire while' crsi a'nd ''6~rare''square roots for sire 
variance components fortriutS 1 and :2. ' 

) •. I" " ~. ~. :. ~ I.':' • l 7.. . I " , • 

Res~lts~>'-' " .' "f ,', 

,.~.:,~. - •• ;,., \r""~ ,;- ~ 

Herit~~Hi~yesti~"ate fo.r growth rates and 
weights~o'f.:goats ' ' 

, Table/:~nf ~, show heritabi~ity ,e,stiniates'for 
gro'Wth rates of. goats between birth and, four (pre 
wea~ng), 4~8, (ppst weaning) 8-12 months (ye'ar­
lingY ofrage;~~d ~eights', a,t birt,h, weani~g 4 
(ni.onthsL8 ,months and ,!'2 months of.age, 

The etimate of genetic correlation and herita bility 61 

The estimate of genetic correlation be­
tween PCV, FEC and growth rate of 
goats':' :,,~ .::,1 ,.. :'~ ":;',::~:, ' '" 

The genetic correlatio'n between pev, FEe 
and growthrate(jf goats are shown in Table 4. 
There was negative genetic c~~~l~tion b~~een 
FEe and·Pev (rg.=-O.8±0.01l) atsi~'~d'twelve 
(rg = -0.72±0.031) months 'of age. FEe also 
negatively'correlated with gro'wth'raie at six 
moths (Tg·=-O.6±0.042) and twelve months (rg = 
-0.4 ±O . 030) of age, respectively, whereas 
pev showed a positive rg (0.59±0.010, 
:OA5±0.022) with growth rate within the same 

. period. 

, Discussion 

Results on heritability estimates of growth 
:. rates and weights at different ages revealed that 
: ' 

, Table 1: Heritability estimates for pre weaning, 
, post weaning and yearling growth ..ates of 

goats ' . 

Trait 

, Gro~thraie (glday) 
Birth weaning- . 

!.~ Weaning" 8.moths 
'. J.,~,12 months 

" 0.32, 
... 0.3,3 

0.28 

, s.e; , n' 

0.013 ';33J,' ,: 
0.010 223 

Heritabi,lity was moderate' for birth weight (0:32), 
p,!e ~~(ibi.1}rg 'g~~wthrat~ (O}~): and yearling . traIts which had :ni.oderate heritabiiity.'~(table 1) 
growth rat~ (0)8), while those of we'aIling (0.4), were birth weighi,:pre-weaning: growthraie; post 
post w'earu~g<'(0:4l) aiJ.d·ye~!lirrg!(0.44) weights 'Yeaning growth rate and yearlirig,growth·.rate. 
were high. Heritability estimat~s for'Weig'his of . For these traits heritability ranged from 0.28 to 
cini~ls-~e~rriedio IDcreilsewith ind~aS~ng:a~~:; .. 0}8, indicating that non-'geneiic (environmen-

, "" . , ,:, ":'" ", . J." . ~:tal) factors playa greaf role 'in the overall perror'-
Herit~bilitY'estimates'for FEC arid PCV' . 'mance of goats. Traits which~had' hfgh 

of goats :",:".: ',- i ; ,~. '" " ':,'h'e~itability (0.4:..0.44) wereweaiifng', 
I" " I . 

:ra~le 3 shows heritability e;sfimates for FEe .~ post-weaning and yearling weights. Fo'r these 
and PGV of goats at six 'months and one vear of .' traits it seemed, that genetic and non":.genetic fac­
age: R6sulk~v~aied that heritabilitY 'of FEe was .torscontribute almost equally 'in influencing per: 
mo'de~~tebo'th a~~~x ~0.3) and.twelve (0.3?) '.formance of the a!limals. According to Herald 
montllij of age., while est11llates for pev were high ;(1994). traits which aTe affected bv moderate ad­
at six ~0.41) and twelve (0.43) mbnths of age.'It :·;:~~tive gene action (,~~derate h2 v~lues) respond 
was' alSo observed 'that heritability estimaies' for 'moderately to genetic Improvement through se­
FEe ahd.PCV'!ncreased witli increaSing age cifthe. :;'~lection arid crossbreeding respond mod~ra.tely; 
goats. ...... .' .. , . :,. "Therefore; combined improvement methods viz 

. . ample nutrition and balanced diet· selection and 
'c'rossbreeding could be institu~ed for better 
.. achievement of better birth weight and growth 
. 'penormimce of the goats: On the other hand, 
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, .', 

" 'J. 

" 

"r , , :'i:',· J ,1 , •• ', . . ~" ,~. 
Table: 2 Heritability estimates for birth weight. wean 

ing •. post weaning and yearling weights 

. ('" _:,,,,:';-

J ,'~ ~:: •• "."~~'.'\' • ''TiL; ".~, ": ,'-,- r :~, .... 

,traits .with high heritilbilitX ,ore additive gep.etIc 
'variance have been v'iewed'to respond highly to 
selection and crossbn;eding. . .. 

Thus, the relatively highhentability, estim~tes 
for weaning weight, post-weaning' ahd yearling 
,weights (Table 2)·is favourabl~ for·wgxking to­
wards improvement of mature body size-of the 
goats through "within breed" selection and proper 
management practices. The heritabil!tyvalues for 
live weights and growth rate at different ages ob­
served in this study were higher than those re­
ported by Das e tal. (1994) in blended. goats. They 
repo*d heritability estimates to range from 0.099 
for weaning weights to 0.155 for birth weights and 
ranged from,O.lO for growth rate between birth 
weight and w'eaning to 0.153 for growth rate be­
tween.weaning and six months of age. However, 
the values reported in this st~dy were within the 
range of heritability values (0.30 -0.45) reported 
~in goatan<;i s~~ep breeds by other workers (Her­
~l.d, 1994; l)jemali et (II.; 1994)' .'. , t • 

, ~However, in. developing 'improvement strate-
. 1 . . 

rgie~ for: theseapimals; ,itsh~1,l~4 l?e .99m.e. in mind 
.t~t prqduction perfprma1?-ce.of ~m,!ls can be af­
fected by genqtype'x envirqnment interaction. 
That is, superior individuals -in a.particular envi­
ro'nme'ot may not necessarily be supe~ior i!l.an­
other environment According to Dalton (198,:7) it 
is better to sel~cta~d' breed a~imals' in the'envi-
'1,.', ___.,' • • • , '~'. . .' • _ • '.' 

,ronment in which tl}ey.could perfon;n :highl);. 
. Heritability increased with increasing.age of 

'anl~al~!~Thi~' c~uld be ~tt;ibut~d t~ decrease ,in 
environmental' iriflue~c~ .includingmat~rnal envi­
ro'nme~tal variation withadv~n~ing age~ This~on­
c~~s ~iththefinding by HeraldJ19~4):and H~gue 
et al (2qQ2) who reWfl:ed HJat there)~ a:lot of.~n­
vironmental variations in early life. (i.e. rearing.ep­
~-!r9.·pm~.Yt)~wNch~~t~n re~u!t,j1)\Jow)~~(it1;lbili,ty 
KstiIWlte~, but:rwi,t!1. increasing ~ge sllch ':'atjatiops 
cease or decrease, :rhe,authors also reported·.that 

.~" ... ,~ .. ,,, J:;, .:. .... "",. .'0 ..... ' .,.).~ .. " ,~.1. J' .• ""-1 

Table 3: Heritability estimates for FEe and PcV'ilfgoatS 
~ • f '~,.' • :"(~""~ ~~. 

Trait· '. h'; s.e. _. ;n.· , 

Faecal egg count (epgs)at 6rlOnths 0.30 0.022 274 
Packed cell volume ("!o) at 6 mont!1s O.4h 0.041 274 
Faecal egg count (epgs)at 12 months 0.35 0.020 186 
Packed cell volume ('Yo) at 12 months O.in '0:033 185 

0<'" ~,... ;1 t "}\" .~.' ' .. ":.: .. ~:\ -..: . .' -.-.~ '''-'1~-'''-

_ladd~tive. geneti,c .coIl).ponepts .~end to inc:'r~ase 
+ - ..1.. • . ~~ .' ." , .• ~ 

with increasing age of aI)irpals. ,This fa~ton~lso 
,contributes.to an incre~se. in the estimate~ ~'ill-
". . ' .o,J •• I 

'ues. _ .~~.. ~, r"'~~;. "('~ 
The FEC and PCY are traits of importance in 

m~asuring res'istan~e of animals·to·helminth in­
fections (Table 3). The m9derate heri~bility esti­

L:mates'(or,FE0 an4'pC~.at six-and tw~ly,e 
.. months:are withi~l;the.range.reported.by Backer 
'-d 991) whose l),eritabiiityi Y$lhies JOI: FEC;al).ged 

from 0.15to 0:45 in 'sheep iged between 2 and 8 
months. Bisset et al. (1995) working wi:th ~he~p 
between 6 and 8 months of age reported that 
heritability estimates. for FEC.~ange~JrOJ;n;to..f5 
to 0.34. The heritability estimates for.PeV, were ., , . ".". 

relatively high both at six months and op.~)'ear 
of age. This finding concurs ~ith t~at tepo,~~,? 
by Backer (l'991).who reported:an·estimak"f.or 
PCY to be betwee~,0.35 and:0'}5,for ·s.~~ep' ~;t 
3~6 months of age.'Rohrer et al. (1991) -repo.rt~ 
low heritability es~mates -v:alues (Q.22).f<;>r pcy 
for sheep aging between lO;3nd ·12,qior:ttPs.,',;'-rr .. 

Since the heritabilitv for both FEC imd '. ... ,'" . ,~". \ 

PCY were relatively high il}. ,th~ p~e~~1)t study, it 
. seems.that in Small Ea~t,.:\f~c~n goaisth.ere is 1,l 
. large genetic variaqil.i'tYJOI: re,~!s~anc~.tQ:g~~tro·­

intestinal parasite infection. th~'s, it is possi6fe 
to improve genetic .·resistance in,these animals 
through selection a~d'go6d mimagem'eiit~l?r~~-, 
tices. This .is supporte.d by th~,fin~jngs/by 
Woolaston' et aI: (19~91) who showed thatTesis­
tance.to iast~oi~t~sti'kfhelrinnthillfebtion is ge-

, netisaiIy,Jl~riiabl~' *IJ-~ 'ihatthere, i(bie~d~~rid-i~~ 
;. div~d!lar ~:an.:4i~ri. iIi! resis~~nc~ to' ttel~-intli?;,s~~ 
. in small ruminants. Ifhis could be used for the 

" . "'t • "";' ... ', . ; .'~.. "tc.~.~ .1\.' :,.:. · •. ~::'..O 

Imprq,:,~m,e.n~of ,reSIstance to lOt~rnal p(iras*!S, 
'. '. ~. '.1' , . l;'" J v .~_: " _.1'.~ 

'. T~~ devel9pment of r~~;Is~nt a~.n!lals ~ee,ms;t<? 
'. " ... ". " . I.. J~.. ..' _," ... 

- be appealing since tqe use of antihel~in~tr~~,}.~ 
threatened by the deyelopment of reSIstance t'n 
parasites to most of commonly used drugs 
(Craig, 1993: Waller: 1994). Also. there has been 
concern that residues of anti-helmintic chemicals 
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may accumulate, in the tissue~ ofh9stanimals and \ Acknowledgem~nts 
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