
"I r • I ~ , ~ • t' ..., 

:( :'( ...... ' • .!c 

. it '.)-0_ 

Abs1ract " 
• ~ -;,,'" f ~ 

Tw~nty-/~~ half~grc/J~'se:,,~of!ji;na.ll.East;t]ncalJ goats (8females. 8 entire males and 8 castrated male.~) 
were;jointe.dinto s?;velJjoints·na.me/y: hind ~eg, chump. loin; rib. 'breast neck and fore leg. These joints 
werefu,tther. dissected:into the..separable 'componenis: mus'Cle. bone. and fat, The carcasse.5 C!l these 
gocits', were wmjX!.sed of7. 8,"','16. 5%fot. 55.6~'62, 7% muscle and 27.9':" 29,5% bone, The proportions­
of mu<;Cie:in carcasses of fomales' (56%) and castraies (58%) were significantly (P-:-.O, 05) lower than in 
entire.l males ,(63%)".Fat content 'in"the carcas'ses of fomales (16%) and castrates (12%)' were 
'signtfi'cantlj (P-:-'0.05}higher than in'entire males (9%): Tm/n~ckofentire niilles had high"er (P-::-o.001) 
percentage mwlcle 'weight. (11 %) than the neck offtdnales (8%) and 'w.'W'dtes (9%/' fhe, iliiJdlig C!f 
fomales'/iad higher (P<O, 05) percentage muscle~:~ight (28%j"ihan hifitlleg'o.f mal~/a5%). but 

~ 4" • .', I .' I... ..: { '~ I.' • " ,f. '.' J 

castYate.'rhad villues 'iri; between the two (27%). The fore leg offomales had the least (P<o.001) 
~ • " .. , "I \ ~ . , , . 1 '.' J . ~. ' J , . l' I '. ", • 

percentage. C!f mU'JCie (~1 %/ compared ""}ith males (23%) and'cast,rates (24%J.. The loin a,ndfore legs C!f 
foriidle:.,: hiidhiglier (17% vs. 12%) and iowe,r (16%:v.s·: 20%),per,centageoffGt ilUtn.those 9t.'ca~ir~tes 

. ..... • 'I .. .. --..... . . I ~ ." I. ' , '. , \ ~ ,. ~ " :. , .,~~... ...~' J. ~ 

and'e~~~ mill?s:, The'fore leg C!f(emitle.~ ht;«ilowet Q Q?;6 ~L 12~)p~r.ceYJtqge of bone, thpn, that C!f entire 
males prUf,cqstra,tes, TI}e neck and fore ,leg pf goat~' PQPve.,3 ye,ar\ old .had.,highpr. (10% ys" 9%) a1}d 
lower, (2?~ vs, ~3%) perCentage of musc{es. respectjvely tban tho.S'f~.C!fgoat<; age.d)jo 3 )Jep(.s', [he loin 
~ndhilj4 legs of goats'. ~,ith body cpndition ,s'core C!f.4 had,higher (12% Ovs,ll%)dndlo)1Jer ,(25% vs. 
27%) '!1us'c/(;i/ercertage~ respectively(hpn,tho:s'e of goots with~five score, The ribjoint a/goats withbody 
conditipn .~c'orepf4 ha4 higher (13% v~': 1 L%)percentage of bone than thoseC!lgoats' with.fiv?score, Itis 
concluded that sex ofthe.aniff!Cl1 ajfoct.s:.both the proportion and distribution o.f carcas-s tissue to a greater 

. extent than, age arid body condition scor~, .This means thatwhere,carcas's quality isa major goal. given 
the, rlght mar,ktiuideline.s;. farmer.~' ~fJ.~ke Use o.('the sex dtfJerencesindhe:prop6rtiori"cind 
distribution of c,arcass, tissue ~o serye tl}e, con.;umer markets··withmeat goot C!f their pre.(erenee, ' " " 

• ~, l' ~ ,I ~ 
.. ,' ..., ~!.:' , '_, ~ I"., . ~ 

, :{ ,.. " " '," ,,: - ',. '. } ~ .', 
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," " J '. ~ ~ ~ ~ , • .' ;. 

Introduction " ' '" , -2.cd)'mposition in ter.ms of·muscle (lean). fat and ·l, "" .. ,, l' ,,' ,', " ·.:~)ones in the carcass, Carcass composition' is 

T~~.Sm;ll1 EattAf?fan goats~re~s,e?,n1amly : therefore 'an important aspect for detennination 
.. f?r me~t produc,:tl.9n~.~n<;l hence tljelr}J!.ar~et- -~iof'the slaughter value of an animal. To deter­

abIhty depend~ on the expect~d amount and qual- : mine the economic value ofthe carcass. it'is im­
ity odhe.n;wat Prod~ce~~~eilt quality refe~ t6' its. portant to know the proportions of saleable to 

,. , 
·Corresponding authoi: Tanzania .J.Agric.Sc.(2002)\'oI. 5 Nol, 21·28 
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22 D.E.Mushi et 01. 

unsaleable ~n~:,~~~ble :~o,,~~edib.Ie:p.~rts ~fjtliecar~:, ~!lj~r,al~ .~.I}~'Ql:~,th.9.ds: '. ", _, 
casso Muscle and-to .aJes~~re~te~t fat,ary ~~e l~~,-, ,'I ~,D 'Tihis:Siudy"was!car~i~d O~\lHn M)~~IL~O,Q~)n 
jor edible·ti~siIeslbf'ih~(<Catcass~f\lthough'b'one 'is" "'Gair~~di;;sT~n in Kil~sa qjstrtct;'NO,rogo,ro ,re-
not an edible tissue, its proportion in the carcass gion, Tanzania, The divisi&n"lie!s' alorigthe~foots 
affects those of muscle and fat (Mahgoub ~~ L\l, of Ukaguru Mountains within an ~titude. of ,I 0.1.6 
1998). Though different markets have dlff~rent ., ',to', 163"1' m~ires' aho,,2 sea levei'w'iih sbrli ~'and 
meat preferences, leannes~ 9f l~~~~'.i~ ,t~e, ~aj9~ ·'[!'type M:climate'. ifwentY~fout goatslwere~selected 
criterion by which consumers judge qualIty of among the goats,brought,to thelivestock.rriiukets 
meat over the shop counter (Bracken, 1992). Ac- in the division. Among the selected animals 8 

. cording to Anous (1992).and.Simm.( 1992),. an. were females, 8"were entire males 'and 8 were 
ideal carcass should' contain maximum lea~. Just castrates. Arrangements were m~~e",,~~;i.!h tRe 
enough bone to support the animal and ~ptlmum goat meat traders to buy the half carcasses af(~r 
level of fatness depending on the fat reqUIrements slaughter at the market. Before slau&hter. an!­
gft~e·m~~(;!~.~};.; \~\ i' : .. :\v.,-,' " ,,:' ,:, ,J 'l·.,,~'\ j{, t'.r),~"" 'hi'iils were iBghed?theirag'e,'de'teiniiiied,and 

'~"":: "~~' 9~al~iy. ?f:~~~~ti~ ~ec.te,d .b}.J?f~~~s\ ~~c.,~\ ,.lthei r. body: to ndi ti ?'ns;-sG? r~d·.!, Esti ma~i 6~;pf age 
, as ~reed,\s~~" fg~"nutnwma!,?~~m~:,?~:,t!~~~·a.I?~~~,~' .~was dohe'acc9rding~tb ·the 'procedure\dev\~loped 
'and"slaughter 'v(;!ig~t (Qwen et.pJ., ,!.~Z8: t\a.u~.e~ :~\1bv':O:wen' eiia7J(l978fThe age of.·animals "ises­
~ and HO{I:r1eyi,',l?:81 ;Dhand'a,'yt:aJ:. 200~, ~~p'u~V;,,;~·.ti·rriatedbY:Jooking;at. t)le~front. teeth.(incisors) 
'li~hed). Carcas'ses of the saini \yeightprodl!ced l,v,and,assess\'how-',Wom:thev,iarbT,woage catego-
fr~m'(iitf~~ent go~t breeds differ i~·p;,o'p~rti'~.iir ';'ries,(that ,is: ov,er, thret.'~:~Jlfsnn =~ 12'and"w.o,to 

'and disthb'ution Of muscl,e: f~t and t~e bone" ,'three vears:'n'= 12) wer~.slaughteI:ed.,':\~.method 
(Dhan,~ et al., 1999)'; The l,nostpronounc-ed s~x' devel~pe<i by Steele (1999) was,adopted'.!Il Qpg~' 
inf.1uence on carcass comp'ositi;clTI is achiev~:ct ~ condition scorin'g of goat.s. Tbis met~9~.r~!\ysp,n 

, ',!hr?ugh the. fattening process. F~l11£lles tend, t? en~.; ", ,physical appraisal orthe.9~n~ity o~ t,?~.s:~~.~!l~­
ter'a fattenmg phase at ilghter weights than cas:-. neous fat cover under the' skm on th~ hlppone. 

. \ ' • • .• • '" t! \ \ . .' • t • " , _, ".~ ... " J \ 

'trates; and cas.tratesat lig~ter welgh~s thanl?t~c.\ .;,tajJ,he:~d,_~~ea<~g'~t~al ~uscI~, ~.pi~?~,s,~prPg:~s 
male!;(Berg and Butterfield. 1976, Naude and and the lower rib cage. A'l1umencal sco~, given 

" Hofmevr.' 198 ('Hogg 'el all. 1992).' M6reo~'er, the,' r i{a~' 'j'~~iicat!ion' o'f th~ 'b9d~'~re's~rY~ ~~4 ,'qerice. 
fat dIstribution va'ry 'between sexes with fe~ales'';' /lnutritiori~i \~tiiths ~M ,the' anl~~I, Th.e ~goats~iie;~e 

,ha,/ing'more of their totalfa'tin the loi~.~reas ~f,: "gr6ui>~~'\'(~i~'hVb ~~!e~pne\~~~a.~i~o:~'~(,)~'·~.o~~I­
·;'the'carcass. wl).ile· castrates\have more:fat'.JTI ,their ',; 'tion' sco'fe '(sc:6i;eof fi,;e poihts' (5): very'fat, n 
, legs (Hogg'~(a/ooI992). Studies have ,shown that-~; =8i~'ridS;c()i-e'off8Ur ~oints (-:\.) ':::',faL, nj~' t'2) . 
... fat.deposition in goats ;varies!,v.ith'the age and~ "''G6;ar~ \\:'ed;; ~Iliughterea'~~,'de-~cribed b'y Ruviuia 
" plaI)e' oLnu~.rition and Q:eJ)ce po.dy\ condition score,!.' : et;ah i'99'i) and the ca'rc}lsses' were sPilt into't{yo 
'-(Ow~en 'eLaL :197.~), In :I:anza!).i~, on~~tation~stug- ',)'\lialvCs 'longii'udihall\':'~I(mgihe;;Uediail'piiine' df 
ie~ h~~'~sh9.':Y,!1. t,hat.J~t,content,in.'gQ.a!.s .y.(ni~s .. , 'the':i:;erre'b'r'a~ 'iIsih-g' a'lia'hdl'meat' saw', 'tThe left 
from 6.7 to 14.5% whereas lean content accounts carcass was jointed into seven joints (hind leg, 
for 65% of the total composition of the car~ass de- chump, loin, rib. breast. neck and fore leg) as de-, 
pending on the plane .0f.n~t~ti?I!: (~ya~(1)9~),);?::~:s§.riped byXY9~0'J 197-8) ... Thejoints ~;Ie 
Kitalyi, 1982),-There-Is however hmlted.Iiuonna-OO--weighed and separa~ed into dissectlble muscle. 
tion on carcass composition of local goats mar- bone, and fat \ , "., ",' .. .-
keted.in,traditional!~ector :in TanzaIJia .. -J'n.:~IJ.at- Total half-carcass muscle: fat ana bone 
,te~Ptit~~,ge'D,~fate ~or~' infQrwqtion., ~,st\ldy~~as weig!1ts: ,,:,ereobtained by adc!in~Y",~ights qf 
[capied o.\lUO a§st:ss the eff.ec,ts.Qf-bo~YG9ndltlon ·· .. ,ri1Us',dles~:.fai..and bone fr~~ '!Ilthe i?,i?~~. ~he 
, scort:, ,age aI1d sexon·~~t~as§ COmpOSIUOI) aI.J.4,tls- : suni of these dissect~d tIssue weights IS r~f~IT!,!~ 
.,sue-distrjb,lltion of ~,~_al1..Ea.st.A.friGa_1) goat~: in "ib'as ,·,'card~s ti'ssu~ 'weight" (F.,uyuna,id ~t. 
jjv~~t~ck markets, incGai,ro,div.i~iqn~M\'Hogoro,,·, i992) and was used ~s"the d~nbrriihaio'r foF c'al-

Tanzania. culating percentages of carcass ~usc~e, ~at,~nd 
bone. Carcass tissue distribution was obtained 
by expressing muscle. fat and bone weights in 
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Influence of sex, age and body con~Ition ~3 

each joint as a percent of total half carcass muscle, discrepancy is probably due to the difference in 
fat and bone,:respectively. ' .\ .. stage of'maturity of the' slaughtered' goats. Goats 

Data analysis .":";. , 
-in.Gairoare slaughtered mainly·.w~en they. are at 
theirJate stage10f maturity (abo~e'2 years of 
age). ... .' .. "" . 

- .. There-were no sigruficantsex, age find body 
Linear Model of SAS (2000) was used to test the condition score interactions noted for the param~ 
effects of s~.x: ~~e and ?~dy co~dit.i~n score~ on l; l; eters eval~.ated in the 'presellt study ahd theref~re 
carcas~co~p'~sItJon and t:,ssue dIstn?~!Io~. SInce'.1 ~: only main effects have been present~d,a.nd dIS­
the arumals ~~ the mark,ytwere higq.Jr varI~ble In, " cussed. The proportions of. muscle. fat and bones 
live weight;)iyeweight ~,as used a~. a .~ovanate In: : in the carcasses were significantly (P<O.O 1) in­
the model. ,Least squareyIJ}eans and~~dard. error, r fluenced bv.sex but not bv age and body condi­
of the mean.(SEM) for all parameters ~sed In the. II tion score (Table 1). The ~bserved higher content 
study' were computed and tested for dIfferences of muscle in the carcasses of entire males than 

:rhe~ieast squar~s 'procedur~~oi'ihe General-

betweenfas.t~~., ,",' .!? .;.~ females and casirdtes has been also reported in 
1,\ ,. (" :",'U <"";other studies (Naude and Hofmeyr. 1981: 

Results and Discussion ." . "Babiker et al .. 1985: Ruvuna et al .. 1992). Intact 
~I;,;" .. . ;'11.' males have higher muscle content than females 

Effects of sex, age and'body condition or castrates because they have higher impetus for 
score on carcass composition muscle growth than other sexes (Berg and 

The carcasses of goat~ slaughtered in Gairo, Butterfield. 1976). Females and castrates have 
markets had 55.6 - 62.72% muscle; 7.8 - 16.5% .. ' low musCle'impetus, as they do not come under 
fat and 27.9'~ 29.5% bone (Table 1) .. The higher' : the influence of androge.n hormones, which are 
proportiondf muscle than other tissues in goats" required tq complete the full patterns of:muscle 
carcasses .found in the present study is in agree-· .. ' growth both in amount and distribution.' More­
ment with the findings by Colo mer- Rocher et al. over, the 5% higher.content:ofcarca~smuscle in 
(1992) andJ~irk etpl. q 996) that .normally"mps- .,' entire· males compared, to castrates found in the 
cle occupies' a greater proportion of the tota~~om- J present study seems to be a manifestation of the 
position of the carcass. However, the values of entire males maintaining a more prolonged im­
percentage muscle obtained in the present study petus for muscle growth (this is hormonally 
are lower than 68 - 73% range reported by Kyomo . , .driven),whereas castrates slow dpwn at;ld fatten. 
(1978).and Malole (20Q2). This discrepancy niliht _~,cThe·observ~d 'higher pe;c~~tagen:ius.Cie content 
be due to difference' in plime of D~tiition, sex, and" 'i'~ entir~ :ffiales than' casiraiespa~ly agrees with 

.... '. '. '. . - ..... 1.: ..' • . . I..J ~ • • ,.',k ! •• : " • ~ • '", • ~. I • 

age at slaughter of goats.Jn GaIro, ~m~l,lg many Babiker.et al. (1985) and Ruvuna el at. (1992) 
.... , .,' ~L\.. __ ,~ .... '.':~" ,J ' •. I • .Jl.. .'. 1)~~ ~ • .:. , ..... • '~. 

factors kno~n to affect c;arcas.~.,composI,t~on , who reported that intact males ha:v~ lea~er car-
(Qwe~' ei :a(1978; i'tau4e and H6'fmeyr, 19~1i'>c~ss. a~~raging 7% 'more musci~ content than 
Goats 'i~-Gairo ~olelv depend'on_fre~ 'grazingoni . ". tli~lc~stf(ited males at two ye~s of age. The 2% 

: ri~irira'l pastures that. ~~e highly:yariable in th~~r' d;ff~ren~d between the results cif tlIe ,tWo studies 
humi:}~evalues. Moreover; goats are,s~~u~htc~re~:i 'i~ p'robably Ld~e. tiC! the ditfere?ces in age at 
.~h,enI0ey ,are aboy~.2 ye~s old and weIghing be: ,,~:sl~ughter, goats in Gairo being sl~ughtered when 
twe,ev 2~ tp30 ,kg h~eweIph~. J:Iowever, Ma~pa,~~ .,.they are above 2.years of age.. .' . 
(1980) ~d Pralomkilffi et a( .0995) reported SIm- The fat content in re males ~as SIgnificantly 
ilar vrlu~~.a~ those ,ob~~~e'~ ~n the, present st~dy :".:, (~ <;: 0.~5) lower than that Qffemales by about 
for carcass muscle.content.when,goats were com-, ,50%, Moreoyer.:the fat content in castrated 

! ' . . ~, ,r., I ,~ ,', ~ I 

pared at the same. body weIght. ,The fat contents males,tended to be similar. to that in females. 
of 7.8 - 16.5% in the carcass. of goats 9bserved in "sircil~.sex effect in carcass fat content h<;lS been 
the p:re~~nt stu'dy are within.t,he ran~e of? -: .. observed l?~":Owen et al. (1.978), Hogg el at. . 
15.5%.reported by KY9mo.(l9~~), Ki~lyi (1982) ,(992) and Ruvuna e1.al. (1992). Females are 
and Hogg et.al. (199.2). the obsJrved. bone c.o:n-', fatter t~.males,sipce they enter fattening phase 
tent (27.9 - 29.53%) III goat carcass~s were higher.earlier and they tend to.have.hIgher rate of fat­
than :6 :;- 20,.0% rep.ort~d. Jlr~.viousIY.( tening (Colomer-R,ocher el aI., 1992). This dif­
Kyomo, 1978; Mavoa, 1980; Kitalyi, 1982). This 
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~ Table.l:'Lsmea.~s (±SEM) for to~1 tissueweiglIts and percentages as influenced by s~~. age ,a,n";,"OfJy'Jc.ore~,.) 
I:.';~j·-'i, •. ' -.~" ,,'., I, ~~!r 

'I.',' Eactor," ~ I;",'! .. ! i r.l]'issue.weight (kg) r Tissuepercentage,I>,.,. ' '_--....:.....:1...---"c...:..:~=:::"O:':..:::..!!::..:.=~ ______ :--__ --==:::.::..!:::~~~. :":".['... ~_.,;.y--'...C.,c...c '",,' ; \,)~ 
Muscle fat .,' 'I· ~ne Fat , B<1ne 

" hs .~ -;~ " ~. . '\ 

·.i:,... 

"'Ho3, ;·,';t ; r,:4.'55,·; 'I",!!"\'~ ')O:92~ ,,~i :r!,:', 2,22 59.1 
IO.92 

,·56.4 

±0.96 

12.0 
c 1.19 

. ~)." 

, •. 28:8"" 
, , 

'I, .~ ,:).Jii,-,~·l io:i3, :\., .'," .,,±0.!99:" :::,,', .:to.06 cO 4 ,! 

29.L ,,' ..•• 

::0,38 
, ~b,ove,3 :,\ ,,4.62.:.,r:. i.'i'; '9.99 .' '",2.30 

< ' c· ~0.14');fI"; '; ,,: t,O.O~", ~,,;,,±0.06 

.'~!gn. "ns I, ; ~,rs{ . ';',: ,',:'. ns . 'n~" 'r 

~. '12.4 , •. /.~ .. 

::: 1.25 

,~~~~~rp~ :, 
Score .. 

.~ :' 
5 4.45 ,', 1.07 2.19 

" 
:to.14 

" 
",0·99 ,'!,f" "·0 ~0.06 

4 .4.71 0.84 2.32 

:to.13 ",0.08 ±0.06,. 
Sign. ns ns ns 

') ... .. ' .- 5'7:8'"' I· 

:::099y 
'59.8 

,0;89 
ns 

..... : .... ~:r '':j" _ -:--- -:::"';: 

'. 

13.7:' J ::.~".i8~5:~ ... 

~J.i8',: ·.,.:::o:~~~ -':Jj:.,.~ .. 
10.7 . ' 

' .. ''-:= 1.15 

~ 29~ ", . ',>; : ": 
::0.4 

", • ll)1 
! 

In this and subsequenttables: ;;;, 

a,b,e LS Means bearing different 'superent superscript~ in a columns within factor a~e significantly (P"-:O. 05) different: 'I 

',*', ••• =Significantly different at 5%, 1 % and O. I %, respecti~ely. 

" NS=no significant differen~e 
','., \'-.' 

,I 

fetence In fat' content bei\.vccn entire male's and fe: ' ' , 
, males is 'brought ab6iit bv 'hoooonlif difference'be- 'at 2' years of age: In the present st~dy' the 
'tween'the 'two" theestrggenihoririoheb~ femaJe pe'rcenta'ge,ofbone in the carcasses ~f en-

• ~ . , .. , _'.. "'. ,I , . I ':', \. ~ •. r. • ~.... . ,- • • ~. - -

have hign'potencyfoi fatteIiing\vlllle the andrci~ ,. We males ,and castrates were'almost simi-
'gen'hohllones 'in 'intIre'ihal~s"have hlghpot~:;;d" .. i.fif'.T'llis is'pr6bably due to:thhiifferet.ce 
t'fornllls'Cle 'grbwth~ C~'strati6idirl1uehcesacc~~-' - 'in'iige'--atslahgl1te'r;'castia:tes being 'slilugh­
,: tion of fat (Babikbr.~t al.':'19.85:· Rilvu'na er:~/:, "tt;re-d~ no~malI{'~rolde:t ages thim eritir~ 

i' 1992)thus" inaklng'dstrate<il~aies to' &a-ve atiout.: ril,iles and.' hence the' similar 'percentage 
': 80/0 ~ore fat contedttfuln int£b malbs. Cast;ated "',content of ~arca:s;hone: ":, i 
. iiihlt:sar{fatter thaii;'~'niire males SInce they st~p' The)ack. of significant effect of ageon/ 

. , I •. , . '" , . ,r., " I ,-
putting on muscle'and enterfatieiling pliase earlier the '1Jroponionof muscle, fat and bOl).e 

"',' I"" ~ ,.L·t~··· ~ 1 - . '~~', ,.(. "! 1\',' 

" than the later. ,. " .'" " " .. found'in the present study disagrees'with 
j '. The'iack of sigirificani eff~ct dfSex 6~ the per- Rufuna et al.(l992) wh'o'fouhdthat'the 
t'-' r" t-.- -.'" r' .' , ... , "'I>. . . . . r. • . . 

centagc bf bone contents ih the' half c'iucass found proportIon of the carcass due to lean and 
;, in 'the' preS'cnC 'study disag;ee's ~/ith" fat increases, while that due to bone de­
cotomer~Rocher et aI, (1992)' who 'reported 'that creased' with age, This is probably ;due ~o 

, 'maie go'ats lay down bone 'in 'all joints'iit a faster small variabiJit~ of gOCltS slaughtered in 
, rate than the females, hence' have hIgher \faluesfor . Gairo markets, the' goats Were Drily' two 
'bani w~ighi: FU11herinore, Rtrvuna'et ';i, (1992) 'age' groups. This 'obsenratio,n further dif­

.. report"ed thllrintact,rriale's haVe carcass contaiIiing "iers wi th the finding of Mteng'a ~ (at,: 
'fo'll average 1% mote bomHhan the caStrated niales (1984 j who reported that there is 'g'i~at 

,:' .. '1 <\. '. f, _ • ·"~./;:I\". "~"':. !'.,t) :-'. 
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vahatioJ;l'.:j:n ages'among,the smallJruminants 
sJaughtered'iri the.1livestockl markets in lTanzania. 
Although 'the 'a'ge:had':Iio;sign!ficantr effect '.on: Gar­
cass'cbmpositiohAhe trend was,foco.ldf:ngoats,to 
have''Jowerpercentage of..muscle:and)tigher per­
centage'of fat,·and:..bone'ihAheii ciiicasses: !'f-his:.is 
pi6bab'ly'dueio~tne differential.energy .and'prote~n 
retention.with·.age:; ~,.~~' -! ~;J~ .j:', ;. i: . 

~ :, ) ,"~I: fh;r!' .. ~.l; .. : ..-.~:'" ':···'·1·~ . _ ..... ~.~ 'I /t 
Effects 'of,sex"age :a,nJLbo,dy. ~(mdjti.on.)'.: ,if 

'score on carcass tissue distr.ib'ution", ~." i 
. . -" . - ---',,"'" -.... ,- .......... , ., 

:::' ~":'rhh;bserVea :1iigller., propo'rti on 'of total mus­
de'-ifi:the 'hind ileg, (Mlowed~tiy;fore leg and 'ribs 
(Table 2 );ih the!..preseht1siudy, agrees :w.ith' those 
found by Mtenga et al. (1995) for standard muscle 

. due t,o)'thei.rmeed to f!Jlfil tpe.::,d.o!1:QleJ9leqf.~.IJ~C! 
vivaJiapq struggle fQr tl1e .right, to r~Pfod.uce., 

:,However,: the lack of difference 'in ·neck in~scie 
!,weight.distdbutio~ b~tween ~·I1ti;~\.~~les ~-"d: 
,.·castrates in .the. pres~l1t study disag~e~ .. w.i~1'\ ~h~ 
~.pt:oPQsaJ by Berg and Butterfield (.1976) thatthe, 

hjg1) imp'etus muscles t,hat h?~~:g~t:sp'e.9.iii'i~~c:, 
. tion in the entire males, like. neck muscle:,are-in-
,hibited ~y~astratio~ .. Ihis' (iiS~~~Q¥c;' i~'pr~b,~~ 

--bly a function of agellt ,which ·goats in G~iro )are 
., castrated, as the effeGt'of castratio.p d~pen<;!s"o~ 
:- the 'age at which it is dOIJe (Devendra.and.Qwep., 

1983: Alkass ef al .... .I 985). It,is possible that 
goats in Gairo were castrated when the potential 
for male sex hormones on muscle growth had 

Table 2: Lsmeans (±SEM) for percent muscle in joints as alTected by sex, age and body score 

Factor Joint muscle weight as % of carcass muscle 

Neck Breast Ribs Loin Chump Hind leg Fore leg 

Castrate 9.05 5.76 i6.02 11.00 8.00 26.55 23.65 

=0,]4' ,,0.26 ,,0.72 ,,0.35 ,,0.40 ,0.66"" ,,0.31' 

Sex Female 7.70 '. '5.93 . 17.00 11.93 8.82 27.50 21.14 '- -
~' .. -' •.•. l 

±0.33' ,,0.25 I 0.70 ... ,,0.34 ,,0.40 . =0.64' =0.30b 

Mille 
. - . 

11.10 . '6.63 15.7rr· "11,36 " - 7.56 24.74 .. . 22.93 
l-t; I;~. .' ±0.33' ' ,,0.25 ,'u ±0.70 ,0.34 .j ,,0.40 L· ~ ! 

=0.64b ,,0.30' 
:1. Sign.: . ••• " 

: , \ .. ' c , ...** * ns ns ns ns 
, , 

2t03' .. <1 .1 I . " . , .. ~ 
8.68 6.04 . " , ~ 15.77 11.50 f r . f.- ' KI8 . 26.37 t' . 23.45 

" t· \ . ~ , 
'=O.26b .' Age ",0.20 =0.56 

, 
If. : ' .. : '=0.52 

,. 
,,0.27 =0.31 ·0.24' 

Above 9.87 ,:: 6.17 16.70 .'. 11.34 8.06 26.16 . ·21.69 
'r, 

3 =0.28' ,,0.21 to.60 '. =0.30 ,0.32 , . =0.54 =0.26b 

Sign .. •• .. 
liS ns 

. " 
liS liS ns • •• 

'j,.,)' 

5 9.31 5.96 
.J r i 

15.4fJ " 10.93 
. ., 

8.57 1'"' • '22.70 27.13 '-

Score' 
.,. 

,,0.28 =0.22' .' =0.61 . "0.30b ,,, • -dB 3 -0,56' =0.26 
9.25 6.26' , 17.07 ...• 11.91 

, 
7.67 " 

, 
25.40 .( '22.44 

4 =0.26 ( .. =0.19 ' I ±0.54 . 
, 

-0.27' -0.30 =5.50b -0.24 
Sign. ns ns .' ns " ns ... I,e' ns 

, , , . ..! ... I,L.o! ' .. ! " 
I . ' .. .J.' " 
j f: .. ~ , 1 -. • I • ~ • , • :" ( • 

group~ 1, 'lpd VII ~ Y,In (as de,scnbed by,. Berg and : .. : ',been re~l!sed. 
Buttetifield. 1976). The observed muscle distribu- '. Goats with bod, condition scorc of four 
tion p?tte~ depicts'the agili~ a~d-mobility nature-- 'points had significa~tIy (P<0.05) higher 01.9% 
of goats; Moreover. the supenonty of entIre males vs. 10.9%) and lower (25A% vs. 27.1 %) per­
in mu~cle content in the neck (11.1 %) and fore leg centage muscle in the loin and hind leg, respec­
(23%) agrees with Berg and'Butterrield (1976). dively. than those \Vith a scorc'()ffive points·(Ta­
TItis dan be 'considered as a secondary sex.charac- ,:;rlble2VThese fil1dings,depict,the ,d,irect relation­
teristi~ (Pralomk:amet al.; 1995) that is driven lby ..... ,ship betwe,en th.e body condition scores an<;l the 
male sex<Iiormones:' This observation 'is further " fullness of muscling and .fat cover over and 
supported· by the significant effect of,age on mus- r;:, around the.\eJ:1ebrd~ ip thf! join regi,on (Assel1~, 
cle distributioIJon these jointst'., I .' • ~.:;199'J)., Generally.~goats with body condition 

. The observed higher proportion of joint mus-;' .scoreof four ~ereleaner ·(h_;gher~pei~eni~.ie 
cle weight in,neck and, fore leg of entire male is :_ 'muscle. ~ontf!Ilt) than those wi~1.1 body co~<;lition 

/ 

/ 
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26 D.E:Mushi eJ af: ...... ' 

score' of five: I;r'tie loin is Ieaner than hind leg, thus 
highef'percetltage' Ihusdecdntehrthan ihe :latter. 
·~rn·geiie'rall; tlie-hi'ndl.leg, fo·iedeg;·r.ibs·a'nd 

bfe"ast -]oiHts1sbowed'higher values for fat content 
tha'n 'oiher'joihts:: in adecreasiIig' ordenvhile'neck 
" 1".. _" ,',';. . , 
showed the lowestvalues (Table 3 ). Sex affected 
sigruficiilltly (P<': 0.05) the dis'tribution offat in die 
lorn arid fore' leg where the females had.higher(P< 
0.05) fat content in the loin and·lower"fat1in,ihe 
fore leg ihin entire,males·and castnltes .. Theob­
seIVaticin that female's had highedatpercentage'in 
the loin area dian males' which' a'grees with the 
thoselJy:Hogg'etM '(1992).and.Colomer- ,'~ 
I' ~} :.'. " !~ .. .I.:';~ ::""~ -;·'G.J ~: 't" ,:~::." ~! -:_ 'J~,,:. 

castration :reduces 'theamount,oJ lea!.} an,9:,in­
'creases fat and·bone'contertts.in theJloin-jp.int" 

. {f;his·difference.maYibe'attributeq.,to otherfactors 
:includingiage, at castration; nutiiti.dn;and,b.reeQ~;J 
. ::'" 'In:.tpe:preseIit study, .fe~les ·had· ih~'lea~t fat 

';'conie'nt (15:9%) in the:fore le'g than··entjr~.m~~s 
. :(I.9'1%),ang"castrates (20%} .;The; low:er;f<ii~c:on~ 

tent in ihe fore leg of females co.r;nparediO,ima.les 
is probably functionally and hormonally driven. 
MaIesare' eh':'gaged"in-fighting;:hen'ce lenMa 
have moie;(re~elop~d.fore'q'i.l(irter in termsvof 

, musCle weight (Berg·ancl.:Sutterfi,(,!ld, 19}'~). The 
increas~ in muscle in {he:fore~ quarterpn:>pa9,h;; 

"influences fat~epo~ition,~i.r;nul.t,alleO!lsly\ ::" j(7 \ 

- '~)-' ~ ~ . '.~:~ .~~: 
Table 3: Lsmeans (±SEM) for percent fat in joints as'affected by sex, age and bodv score-

.. '. • " • ' \~ • I:' • ;! :"--.. ~ ... I~\ ,. .)j.1 " 

• ~.\1 .'J- -: r ~ i 

Factor Joint fat weight as % of carcass fat .~ 

" --.' 

Breast' Ribs Loin Chump .... i Neck .' I 

Hind leg Fore leg 
.[. .. 

6.67 15.68 1 11.87 \ 8.58 .. 
'I' .... i 

,1.35 ± 1.37 ~ 1.1lb " 1.05. ,. 
" 

55.33 ,,' 
Castrate ± 0.77 

21.87 20.00 

= 1.31 
:~. ;, " 1.01' 

14.53 18.52 16.97 .,J 11.37 ." 
\ Il.31 " 1.33 " 1.08' I 1.02 

Sex Female 4.34 
,,0.75 

18.40, 15.86 
, to'. 

i 1.27 ~ 1.00b 

Male 7.10 15.32 14.72 12.50 9.05 21.70 19.64 . 

,,0.74 II.30 " 1.31 I1.01' ' " 1.01 I' 
= 1.27 = 1.00' 

Sign. ns ns ns ns ns * 
2 to 3 5.50 15.55 17.23 12.91 9.44 21.32 18.07 

Age ,,0.60 ~ 1.10 I 1.07 ±0.90 ~0.82 " 1.03 to.80 
Above 5.70 15.46 15.40 14.65 9.90 20.00 18.94 
3 ,,0.63 ,,1.10 d.12 ,,0.91, ,0.86 ,,1.08 ,,0.83 
Sign. ns ns ns ns ns as . ns 

-
5 5.42 15.67 16.64 13.37 9.04 ,20.67 19.20 

Score ±0.65 I 1.14 d.15 =0.94 ± 1.00 = 1.11 =0.85 
15.34 15.98 14.19 10.30, 20.63 . 17.81 

- I'l.()O ',," 'I :t.rC)() I :r ·;~O"i71;t·.· ;,- ~ 
4 5.75 

±0.60 ~ 1.02 " 1.04 

: \ ,'-' _.~, ,,'~" '_' _.S...;ign,--. __ --;~_~s _. ___ ru_s_-,-_:-ru_s -,--;-:-_'_"'_hS:-' '-~.,---~_s:-··-+,ll-. :_._. _ns_--:-:-__ '_ns_' _L/_/ '. 

"~ .. ~ .'~~'; I;p (.1 ·"~l·.f . \ . '1' . r, 
. ,r '. ,; ...." . 

'Rocher et ai. (l992) who reportedthat,f~m~~e ' ,'The diS~ributi.ohtfbone weighUuJ()ipts w~s 
goats have about 5.8% more fat than males lll'nud ,~affected by sexandtJody score (Table4). Sex,af­
'part of iheir carcass: This is probably a secondary '.' fected significantly 1 (P-;::O. () 1) the bone weight 
'sex characteristic unique to the female goats distribution in fore leg where females had lower 
brought up by hormonal interplay (Lawrence and . bone \veig~t (10%) .than entire males (11.6%) 
Fowler, 1997). However, ihe lack of difference be- and castrates (12.2%). Normally male animals 
tween entire males and castrates in fat content at have more developed fore quarter than females. 
'{he loin disagrees with Babiker el· at. (1985) that - This is the'resultof deferential development pf 
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Influence of sex, age arid.body condition·27 

.', 
Table 4: Lsmeans (± SEM) For percen~ b!l'!~ in joints as affected by sex, age and body score i ", ". \C 1');': 

( .i~· 'J 1/ •• 't" ': •• "i/',.:· 

3'.58 1,161 IUJI ~0.28 
-0.27 . AJ.22 cO.28 
3.62' 1 i .51 "n" 11.50 
~0.25 =0.20 ',,'0.25 

, •• ! ,., 

ns ns ** - ns ns l ns ns' 

, It) r .' ", I /j '1 v ,-.., 'r"'" . 

ail the three carcass tissue ih fuale'i; and females • 
.. 1'> '."!.:"!'i '.I,',' , . :,'. "J!.' _1 .... ;.1.· .• 

(LawreJ1ce and f.owler, 1997).. . , 
. ' .. r.,_ \~[i.H .. ". ,.," '". ~ _ \ "" • . .. ,.... .' q!' 

(" ,'. I 
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. "':' " '. th'e'combined effects of dockihgtand castration 
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African goai.~ affects both theprClPortion .anp c,ljs- cass characteristics of Awassi ram"lambs. 
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has been documented thatcastration has influence "s\~Anous. 'M.R. 1992. relationship ,between. bone'wei~ht 
on carcass1characteristics,lthe age. at .which.it is and muscle/bone ratio ofthe·hind limb in male 
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farmers could make use of the 'sex difference in "Berg, R,'I'.;and 'I;3utterfield, R.M. 1976 .. New concepts 

carcass tissue proportion and distribution to serve 
the co~sumer markets with meat goat of their pref­
erencJ. It is recommended that more validation 
studie~ be carried out to take into account the use 
of a lilge'SarilPle size, 
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