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A studY was- undertdkeh" to1?~aluate the effect.s· of.s'~b:S'fitllting sunflower seed cake with Acacia tortilis 
pods as- a protr;in.sourc;e in-supplementing Small East African goats fed a basal diet o/Brachiaria 
prizani/:la fJgy:Twenty./Qur grQy!?(lgfomale goat.s· with mean body weightof9. 7 J =:::: 1.56 kgwe~ lIsed in 
a .. growth ex;perime.n(-.Twel-ye adult bucks- were l~sed in a digestibility experiment. In the growth 
experimel'Jt. the. animals' were 'divided into four groups, each with six animal~. while for the digestibility 
expehmenuhe anirhals"wereaivided into jour groups. 'each with' th~e animals'. These groups were 
randiJmlY'Clt~igned to four supplementary diets containing dif.fe~nt proportioniofsu~flo'fer seed cake 
and Acacia tortilis pods'. In ~atments' one (FI). two (I'2J; £Izree rr. 3) afldfour (F 4) sunflower seed cake wc(s 
~pldced w ith Acacia tortili.~ pods at levels' C!.fo. a%. 3 ~)%. 6,6 7% aruj J a(JO/o, respectively TIJe intalaj of 
hay drillt6tdl DM tendedto ini;~asewith'inc~asing levels' C!.f:4cacia tortilts}p(xir in the.supplementary 
diei."ihe highest ihiake (430 g DM/day) was 'obsenJed in goat.s· offiged supplement~ry diet T".i. The CP 
intaKe' (49. J to~8.9g;-day) did not differ significant01 (p>o. 0.5). among the,,~atments.·The intake C!.fME 
wdl~iiniftCanttY (P<O. Ojjlower (3. 0 JvlJ)foranimal~'inTI than those in1~ (3:7 MI/ in the digestibility 
triatnh:s'ighijican/(p>a.a5) effect on apPa~rit digestibilityC!.fDM OM CP and NDF aiuiQn nitrogen 
utilisat/oh was' obsfrved between tf;eatmimts:.lii the growth fricil. sign?{icant (p;:a. 0.5) lower growth rate 
wasob.s,eiVed/n animals under,TI (2agkidj) than tho.s·e in T3 (32giday) and T4 (32g/day). Similar(v. the 
foed~iili.s·ation efficiency tOrahlmals in Tf iFCR=J8.5) was':,'igrlifii:;aiiilv (p<'da5) lower than those of 
. tk'~ri~l~i~ .:~ (FCR~ J~3. j )q~ T4/fCI].= J 3. 5). Rfplace~~t ofsu~tiCM'er see~ cake with Acaci~' 
fortjlis J?C?ds in the supplementdry diets q,t the level ((~6-?% and J 0.0.% gave th.e ,highest hay and total 
DM intake. daily live weight gain andfoed ilfilisatiolJf..fficielJPY 7herefo~. AcaCia tortilis pods may. be 
us'ed irl. place of high cost oil cakes in the feeding ~{gOat.s'. . " . , 

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

Keyw9rds: Sunflower seed cake, Acacia tortilispods, DMI, protein, goats 

In~~udiori: :.: ,. 
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. 'Ct' . . .. .'j 

Th~.gOats:kePt'bY sII1allholder fanners usua1ly,;'~ropics are limi,ted'both in quatity and qu~lity. 
··s*rchfor.their own food from natural grass- .'particu~arly ,during t~e·dry season.,.Conse­

lands'throughourthe'year.,However, as a major .i ,quentIy .··animalsreared based on natural pas­
sourceloffeed to,livestock,natural pastur¢s:ih the;tures ~i-e,:unable to meet their maintenanc~ and 

. . ; , ~ . ~ .. 
. ~ , . 
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40 L.NtakwendeIa et al 

productib'~ re"quiremeilts, especially fo~"p(O:tein . Matetials' and metRods 
(Van Soesh.,~9?,4,)~,::r9"a,chie:v~;~ig4e~lev~,~s,~f " '. ,.,,' I,'" ,; ,-., 'OJ, ,.' 
production; supplementary 'feedsaie"needekUn~ Locatihn ~nd ~c1im'ate of th'e study Jrea 
fortunately supplies of conventional protein sup- The experiments were c'd~duc~e~ ~~ th~l'6'e_ 
plements such as oil cakes are limited in supply partment of Animal Science and Production 
and or too expensi~e,tb.:bea~forded byfarm~rslin !IUSoKoi'ne Universityo(AgricultlHe;'(SUA): 
rural areas. Strategies for usmg other supplemen- Morogoro, Tanzania. The area lies '~flaI{< illhihCie 
tary feeds, ~hic~ a~ ~h~ap and loca!ly availab,Ie of about 500.:- 600 m .above sea level and re­
in niful.lareas,arethere'fore needed~'Legumih6u~" . 'ceiye's?al~Ve~age~ciirii6~Gaiiii~il 6i600i~id()0 
tree lea~es and t~eir seeds seem t,o, be appropriat,e ~m: Th~ ~~~a has' f~~r 's~as6n~ 'n~~eh-', short 
alt~~1!vepr?t~l.n,SOttrc~s t?~4Ih~na1ly lls~d, ~l.~, ra~ny_s~~~,~n~( <;!),I..r.ly,:pc,toP~~l'7.fIl)..iHJC;ln~~!YI)' 
cakes m the rations for runu~ts, ' , . short dry spell (late janUary - end of Februiuy), 
- There are-many -tree species and shrubs m the -to'ng rain Season ( early Match-= late-MarY-and 

tropics that can be u~ed as che~p protein sO,urce,s, long dry season (June - September),>.,,>;" .. t ... 
Most of them have high CP, mmerals and vltamm " ,;) "h' " 

,~,?nt~nts (pIss,on ~I\~ ~eIi!1~\~\7l*~{lr} ?~,9),;J~~el \~Experimental-animals ;""'0, 'j" '!n .. \',:,' :' 
use of supplements from trees and shnib's to ruml- . . ' ,- . 
\h~ntilili's beb~:~dp~rt~d to beari'e~ot~oful'c~l~~d \\··;.·.Twent~:;four'(24)'g:r6wirig ferri~le goats of' 
\~stai'nable w~y (of impf();ing"the';4ua1iiY' of pObr 'Uie'~nialFEast A~ric~~:breed: (Dodbfria '.stfa-ih) 
:ri:,l'Ighages (S'hayo apd uCt~n;'19(7)"and eilhancing "were used ~f?r)f~'ea intake and ,gr.owth perror­
'lrume'n'microbial activities '(Ondiek ~t'at:, 2000), 'I)1ance experiment..T:he'.goatS'weie eighbto' nine 
'A cae/it torti Ii.~ 'is one of the most-wIdely 'spread:: " monthS old and ,had mean 'body weight'ofi 9:j~± 
browse trees in the semi~arid areas of'central Tan~ ; 1.6 kg at the stirt·~f,thee,xperim~nt. \F~)fidigest-

, 'zania and provide~ ari imPortant source of browse \ . ibility experiment, twelve ad~t.bucks also' of the 
for both\vild'and domesticated ruminant anirrillis~· ,li·,Small.Eas.t Afric~1.1 'Rr~~<;l w~r~ ilse.d<eef?J~ 
Leaves and young shootS are browsed 'by .sheep i co~n:tencemen1:.o( t~e, .exp~ri.Il).en~, ~J)';~Q~IIJ~J.s 
and goats and are important feed resources 'tb~r ,>we~e de~~orm~4:~s.ip'-g~I,.ev..~,mi,so!~~~yd~()cW.()­
-wards the end of the dry, 'season,' The value of iliisr\' ... ride ,at a do~\~,,~te, qf} lorpIJ,,~ O:!c,g?O~y' w~ight and 
~peciesi~;especialliinitjfpods.\Astheyfall doWD;":\;:,.w~re.a!s(), !nje,ct.~~,~lt4,1,)ml.?~,a ~ulti;vi~ip 

· tbey :are.pi~k~d up ,and,eatep,by. l1lminal!t'li~e-:,:;l~rnlX~1J~~,\ J.Vf· :a~:~~al,~ w~~~, ~Br,~y:~,~ ,~itJl, .~P 
,stock. Th~ 't:lutritiye, ~alue of A cgr:iq tQ!!li !j,~ .. pods. ' "a.c~~151,de\(g?~tl!e.~~) .?'9~,~ every, w~~k., The 
· a~, a potential pr9~ein, ~llPpl~~eI!t.~~~, be~nre~', ,~()a& :w.e~~~??use2~i~,~~\!~u~,l~Y\"11 .. i>.enH~ ,a 

, ,po.r~t!d byyarious authors"(S~ay_~,');99.2;:. Sh;tyo,,~~?()~e~ ~!a~edJ~<?o~~~use-;;,F.0r t~e dl,g~St!l?I~Lty 
· ~nq U den" 1997; Bwir~, ,f.09,2hgq'4l?~0~u~~iono,t: !ra~l:the\goa~,~: .zere .. ~pnfin~.iri,i~~i:vid.~ ~g~§~s 
,from A.~acia rortilis trees ,iH .. c~!Itra~ 'I~Hzaqi~, ~~ \~o,,~pec!.a:I.~~,.:~~~,~g~,e9 t~o ~J,~?,W e~~~,;c,ol",epn~n, :~f 
.been estimated.at 90.o0,kg/h;tJ?~r')'e,a,r (~qayo" f~e~es a,n,dy~ne, 'Yater,~~s,p.r~v~ded q,d,!jb./tuYf 
li992) and CP content ran-'effrom"ii t~J9%' '\o'all animals~\'~') ~ '''.... "",,:y:>. ~ .~i ',\\ ,'.' 
(Shayo, 1992; Ngwa et al.,g2000). The pod~'~'rl ".' :'.~.:\:. -,;; ".'J,\:'::;::' \.I.'l ;' : . .l '\.1::, \.; 'j~'~';l I'., "" ~,fl 

. p(J.!~b1e to rumit!an~s; (,Gi.vynne,},~69>, aA~~!t'!v¥~\,~·\¥:xp~rp~,eqt~1 f~e~s~,c:,; :' ,>_~~~ :".~:.: 7 .:2)J 
high digestibility and degradability coefficients The feeds used in the experimen!/\vere 
(Shayo, 1992, 1998), This shows that Acacia Brachiaria brizclntha hay (b;tsal fliet)·60nceq-
tortilis pods could be exploited as a cheap protein trate, The concd\ntrate in treatnieiit~one (Tn, 
source in the rations for ruminants. The present treatment two (T2), treatment three (T3) and 
stUdy 'was 'undertakento!evhltiate:the effect of sUb- ',Lireatmenaour .(T4)'lwere made, :up of sunf'fow~r 
'stitUfirlg sluif16we-r seed cake\vith:4caCia'iorHlis .. ':seed cake, AcaciaVortilis"pods;Jh6minv.meal ;md 
pods; in 'co'ncentrate,iriixtUfe: ori feed ihtake:'nufri- 'ipineral mix. Suriflo'Wel': seecF taK~;:ptbteiri,wa's 
:ent dige'stib'iiity; rlitiogen7:ufifis'itiio-ri iand: growth .~ substituted with 'i!!eacia tortil;s~pcidsais(a:source 
performance of Small East African goats fed a of protein at the l,evel of 0,0%, 33,3%.66.7% 
,Rasm,d.i~t9f)~ra.c;l?ipriq.Qri~!1nrl7q)!;ty, and 100% in Tl, T2, T3 ,and,T~, respectiye1y; .In 

order to obtain this substitution, the diets were 
compounded so as to contain sunflower seed 
cake at 35.6,23,7, 11.9 and 0,0%, Acacia tortilis 
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pods at 0.0, 1,8.1, 3?2,~nd 5,4.4%, ~<?rp.ipy, meal at 
62.4, 56.2, 4·9.~ anq 43.6Yo for Tl, T2, T3 an~ T4. 

-'. ~l'·_~~I(I_\.." ,I, ..• 

respectively. Mineral mix .w~~_ipc~l!~~~ at ~{(?in 
all the treatments. The hay was harvested from a 
Brachiaria brizantha plot grown at Tu,ngi ~rea -"!" ,", J 

within Mqrogoro municipality (about 8 -kin-from 
SUA). The grasses were cut at flowering stage in 

" .~ . "" :' , ,/ It _ !. "".' ! .• :'I ~i ,".,1' 

May, 2001. Before~eeaing,the hay was chopped 
uSing'ari'eiectiic'·forage'choppe:r.' Sahllbwer:seed 
cake was piIrchas~d from-Mpwapwa~to\vhshii>-i'n 

, " ,",.. I"~ ~ , .. ~ . '" . 
Central Tanzania, the's~~i>I!l,ceft:Om,~hereAca-

. . t '~n', II •.. , ,.' \~I' \. •• "-: • , ~ 
cia tortilis'pod~ we~e cqllecte(ii dtIilOg-ilie'd,ry sea-
son :of'Ckt~bef~~No{i~mbe~,;:i96'I"a~a;'&'rought 'to 

," 1'-'I-'···nJ".'·" \,f(" .~ .•. ~ ,I'~/. 

Morogof.C? for. the study .'Hoininy meal was pur-
" t d" "" ... '''' ···~"·'·."~-;'I-· '. ~ 'f. ,'.,;-, 
chased fi'olIrthe )ocal:m:alz'e' Qulls'lil Morogo'ro 

•. I 'I. ... ','" 'I ,-
Municipalitv~- "d •• '. '- • '.,. .• '." .f" '. 

~ .~'" f,,_.~ ."\~'--'" :.'.' " 

Feediritake' aridgrowtli performance 
study 

Effects of substitutin~ ~H?Oower ~d cake 41 

tive·sub-samples were.subjectedto proximate 
'" ). ~ .• t, .. i' ... '. i !.. ~ M ... • ~ ,I : • • • 

analys~s followi.ng the AqA,C (l9~0),procedure. 
Neutral detergent fllJre (NDF),and add 4etergent 
, .. \ ~ ". '" _ v ~ ... _ .~. ,_ .. 

fibre ,(ADF) were determined, .using the methoc;l 
described by Goering and V~n Soest ,(1970). In 
vitro dry matter dige'stibility' (IVDMD) and in vi~ 
. I.' _ . • J ~. 

tro organic matter digestibility (lVOMI?) w,er~ 
r.... . ' . -'," ... ,." 
, determined according to Tilley ~nd Terry 
':(1963): The IVOMD values, were use!i t'O eS~l~ 
~,maie metabolisable energy (ME), accqrdi~g'~o 
MAFF (1975):' . . ,.-

Alfarumals were weighed for thr~~ consecu­
tive days at the beginning of the experime~t tak~ 
ing the means as initial weights. The same 
weighing procedure was employed at the end of 
the experiment for final ~eiglits. In betw~en, the 
animals were weighed once per week. Weighi'ng 
was done at 7.30 h in the morning prior to feed­
ing using an electrical digital weighing balance. 
Daily weight gain was derived as the difference 
between the initial.and final body weights di­
vided by the number of days in experiment. 

The 24 growing female goats were divided 
into four groups, each with six animals, and ran­
domly allocated to the four treatments. All ani­
mals were given a preliminary period of 14 days 
to adapt them to the experimental conditions and Digestibility experiment . 

diets'. During this period the goats were given The male goats were used in this experiment 
Brachiaria brizantha hay ad libitum and 200 g per to determine in vivo digestibility and nitrogen 
animal per day of their treatment supplementary. utilisation of the four supplementary diets de­
diets. Data collection' period lasted for 90 days ' scribed above. Tlifee animals were raridoffiIy al­
duringwhiclHhe ~.yals \V:er~ given the!r~;upple~' locat~ ioeach treatment.,lIie'animals were con­
mentary treatment diets at 0830 h at a rate of ~O g fi.~e(l.in individual,digestibility cages. The cages 
DM perkg body weight per day as recommended were fitted with wire mesh anq a plastic sheet 
by Madsen et ci"/ (1991) for lo'cal goats under' . underneath to allow separate collection offaeces 
Morogof<:i envitollinent.' the leftovers of the'sup- and u~ilie. The gd~ts we~d given a preliriIinary 
plemen"iaiy dieci'were collected and measu~d be- period of 14 days to adapt to the cages and feeds. 
fore th~~mmals ~ere pr9~ided.~ith their rat}on in This w~s followed· by seve.1t days of data collec­
the follo~ing day: The ammals,were given ~y in tion. On each of all 21 days every animal was 
two equal portions (250'g:peranimid each time), given hay at 0830 hand I 530''h.·offered in 
one at 1000 h and: another at 1'530 h, to allow'5 - amounts to allow 5 - 10% refusals:' The goats 
10% hav' refusaCHav refusals for individual ani- were idso given their respectiye.su'pplementary 
malslw'~'recolie6ied and weighed the follo-Wing . diets at' 1030 h ilt'a rate of 15 g'DM/kgb'ody 
mortVng (0700 h) before the next supplementary weight based on experiences in the growth ex-
diet ff~ding. Daily feed offered and refusals were periment, and had free access to clean water all 
recorded separately for the supplementary diets the time. The amounts of hay and supplementary 
and Hay and their DM measured. The difference diets offered and leftovers for each animal were 
betw~~n the feed riM offered and refusals DM recorded daily and representative samples taken 
was fuken as the amount of voluntarv DM feed in- for DM determination. The faeces and urine pro-

t \ • 
take. ' ./ duced by each animal were collected and mea-

Chemical analysis and In vitro Digestibility 

Samples of feeds offered and refusals were 
ground to pass in a 1 mm screen and repre'senta-

sured daily at 0730 h. Soon after weighing, the 
faeces were thoroughly Inixed and 20% stored in 
a deep freezer at -5°C. At the end of the collec­
tion period the samples were bulked and a 
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'sub-samph: take'n''ror~~hdnica'l imaly~is. Chemi-
.... ,.' . , __ , i I r ~ ~._. }, 'l~ • ", .. r ,~ ..... ~ 

c',H analvses of feed offered: refusals and.faeces 
- ... ..- • r l'J',...... -.' . '-, '" \. ..' . 

~e!eYnaa¢'for DM,"<ish: OM: CP l:in(rNI?~ as de-
'schb-ed :Ibovg.' O{the 'ctav"S' exCret~d urine trom 

• I ,"II', ~ , ..... ·1 T '\ .)-;~ •• -t- # •• ' -''"'~.", .' 

eacn ani'mal 10% was'preserved in airtight bottle 
. 4~_ Ji 1"-,", \ .... :.·.~.!.)::H.' :')' ,- ~ ," f 

b\' 'a'dding 20 fil Qf gilute:sulphuric .acid in the 
crillettion' bucket.' The.animal';;' 'urlne'sampies 
were 'btlked'it: til~ end oi ihe "c611'ectio:n period 

~ •• I' ".", - -~ ," ,.t": .'- f ; ..... 
and a sub-sample taken for analvses: The urine, 
• ... .' • ". ", " . ." -, • r- ~ ,(. .. ... . 1"'-" • "0" - • 

'faeces; ha)i and supplementary diets'wer~ ana-' 
lysed for nitr9gen cOQte.nt by KjelejalU meFhod: ' 

I ',.t.' '<~" ".' ~:': -,. '~~_'j:" ,,', l'_\ 

StatisticaUinalysi"!; '. " ' ,~! ,; ."';' ' ". "'~ " 

"' " ,.1' >J ," ,~ • l ",,,,; ., .. ~ .. ~ ," I" - .• 

'?h~ ~ffe'c~s ofer~re~t~enton ·feed)n~ake:.di-, 
gestibility a;nd gro,wth rate .were analysed USIng 
th~ G~ne'iai 'Linear'Madej (GLM) procedure of "\ ",,:,:.~\:. - ..... ~~,~"""">., .. ~ 0"' 'l ' 

SAS versIon 6. Ii'(SAS, 1998). Ihthe anhlysis'of 
gr6wth~ate~ inliiill body ~eights 6f tli.e~niinals 

I " \; ., - I- I 1·- f' ' ~, : • - : 

were,use~ as covariate. " , 
·'r)i . ·1.~:.J'tl. '~'.i' \ .. j~ 

, . \" '. 

Feellil'ta'ke' ~~d g;~wth-eip~riment, 
.~):":-'l c,' -, ~-'.,'.-." ~ ~ .~'~'; .. ':'.) :. (_t:~. • H' " , 

f
" 
.. Chemical composi~i(:m .. offeed ingrediep.ts, and • _ -J'...,..r, , .. , \. " ~, .. . 

r;trea~mentsupplementiln:A~ets f!!d .tp goats ar~ 
given in Table I., Sunflo,W,er ~eed Cilke hadil 

,Iugher DM, OM;,CP, N"Dr aI1<;ii'1E,contenuruli, 
Acacia. ~Qrtilis pods,. which)iad higher ash.c,,?n: 

. tent,.IvDMD and:IVbMD.than.si'In!1t>~p;~~r..4 
cake" Among the suppleme,ntary d,iets, -Tl had J~e 

'. ~ - ..,' L. 1_ • ~ • I,,;,, ,.~ _ 

highest content of DM, OM, CP and .N,JJF;J~; ~Iso 
showed the highest IVDMD and IVOMD. The 
ME cont,ep.ts I <:>f the s.uppJ~mentary dtets. \V~re 
similar. " . 

'T~bl~ 1: Chemical '~omposition ofJ/tefeed ingrediets and sl!Pplementary diets (tr~atments) : .... '." 
• ~ •• • -. - .~_ I ... ,. ," _ ~: ; :' ):.'~'.... ! . a.: 1 , 

" 
. ~ ,. .~' '''J. : 
, 'Ha\" Sunflow~r' AcaCia 

>' .,;:. • , • seed cake'·, . lorllll s'pods 

" ,,' 
Feed ingredient 

~~ .. ', .. " .. ,. .... ;.., '.-

, DM(g/k~) 862 904 8~9 " 

OM (g,kg DM) '·868 956 '932',: - . ',. 
Ash (g/kg OM) 132, 44 '\.,' '68 .. .. 
CP(glkg Dl\f) . 114 239 f64 
NDF (g!kg DM) . 752 465 390 
AD~ (g/kg DM),:- 'J .. 
IVDMD(%) 56,8' ,43.5 C' 50.9 

'.' 

.IVOMD(~o) ... " 57.9 46.1 to; 51.2 
ME (MJ/kg DM) 7.7 12.6. , 11.0 

," 

,,' 

H~iny 
meal 

, 876 

71 
120 
220 

77.9 

:. 78.4 
13.3 

TI 

905 ' 
934 
66 

Ti 1'3 . T4 
,/ 

894. . 889., 
933'" '9'2" 917'". 

.874. 

67 ' , 79'; '83 .. ,~ 

176' '170, '165" '165 
495 391 '41'1'; ~>u4(;3r(, 

.. 328'''·295>':~ '324" ,:',301 .,.; 

';67,) '::64.;: ::: :67.1 .. :' , 6~.4 ;r; ~ :':'1 
6181'.42, 66.9 ,65:4 ,.. 66.9' ./ 

1'2.4, 11.8 : 11.9 / 
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Effects of substituting)sunOowe~ seed ·.cake·43 

Dry matter intake (D MI) of basal diet and sup- tively. The CP intake did not differ significantly 
plements arui intake oH!:P andMEoy 'goats indif-· . (P>O:05) among treatmerits:tlioughii' was'lowest 
ferenureatments.are presented·in.Table 2. The . for T J-( 49 glday) and highesHor T 4 (59 ·g/day). 
DMI ofthersiIppleme.rttarydiets d~dn9t <JiffeUig- The intake of ME ranged from 3.0 to'3:7 MJi day 
nificantIy (P>0~05) among the treatineilts. Hay rin- and ,vas significantly (p:-:;;0.05) different only be~ 
take was significariily(P;<:O.Ol) Io~ei for"Tithan' tween TI and T4 .. Growth performance and feed 
for the other jreatments ('liz. T3, and iF4) while ,total com;ersion ratio of the goats in '. " 
feed intake was significantly (P:-:;;0:OS),lower<f6r 
TI than T4while there was rio significant differ-
ence betwe~!1.theother.treatments;:.:~~ . __ .. :-l.~., 

',) ~.-~.~~\ .. -l~ -:-< .... :--rr::> "-'J': c· ~.: .... - . ,\ :,;" ... 1_' .. . . 

'," ,,' 

Parameter Treatments 

TI T2 T, T4 Se Signif. 

Hay (gDM/dat 145.7b 
203.3~ 211.7' 236.5' 15.1. ., 

Supplementary diet (g 
DMiday) 185.0 197.1 192.9 193.6 12.5 NS 

Total feed iritak~(gDM/day) 330.6b 400.5'" 404.6'" 430.1' 25.6 
F eed'intilke, g/kg WO" 37.9b 41.9' 43.2' 44.6' J.J " 
CP intake (g/day) 49.1 56.6 55.9 58.9 3.5 NS .. 
ME intake (MJ) ., :3N ,.) 

3.6'" " .. 3.5'" .. 3:7" .':" , (J:2 .. - .. '. 
Means in the .same row with ~ifferent superscript differ significantly . 

. ~ .... " - ~ :. . ., . ' . 

'=P<0.05, **= P<O.OL NS=J;;"on.significant. 

The i6take of hay and total feed intake tended't0 
increJse with increasing lev.:els of Acacia tor.ti/is. 
pods i:n the supplementar)" diet; the highest intake 
of both hav and total feed was shown bv goats un­
der su:pple'Illentary diet T4. Feed intake 'in terms of 

gJkg W07~ was significantly (P:-:;;O, 0 I) lower for TI 
than for the other treatments (Tz, T3, and T4). The 
highest and lowest values were observed in T4 
(44.6 glkg W0 75

) and TI (37.9 gJkg W0 75
) respec-

different treatments are show'nIn Table 3.:The 
animals had similar weights at the start of tile ex­
periment. Significant (P:-:;;0.05) differences were 
observed in growth rate between the anil~is in 
TI and those in T3 and T4. The growth rate of the 
animals in T3 was the highest 
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i· ."'" I ""i ~. 1 ,i-", I .' • :) ~ I. 

Table 3: Growth perfonnance and feed, conversion ratio of goats under different: treatments ' 
I . 'i' ... · ,." ' .. ~.' " .. ". ,. , . ..,' 

, . 
",/, '. !arameter . 

I, 

._ ._ •• ~_ <.6: ., .. .J' •. ': :.1 ",'~7', "'",:." .1,/~·' 

. • ~ . ' .• ' ~. ,.. - .... 'I Treatments. :,'1:;rliiJ tJ" ).1;'., SEM .. "t'.Iq(Signif .,2 ·TJ' P i.~L-.... T41.,~ . ~~: :_~.~ ~;I'~ Ij,t: (! .... J·O 

t. 

.• , J. 

,,;. 'Mean intial weight (kg) 

Mean final weight; (kg) 
Total weight gain (kg) 
Growth rate (glday) 

c ,9.4~ :.' 
""1,11.'2. ','J 

1.8b 

9.9, 
12.4 .,.-
2.4'" 
26.6'" 
15.6'" 

c9:6·;: 9:7'(:;:,::' ('0.71 ,.;j ';:." NS~:'~ '. "l<:' 
"1'2.5 'i,' ,·j:"2.6';r·' ,', '.0~8 * '.' ~'NS ,i'-,:' ,: , 

19.5b _.32.0~."I "! 'J;?1.8~; .- (X .,~~ . .o . :'.(, ::i.~,~·. ~ !' r 
Feed conversion ratio (FCR) 18S ·13.lb 13.5b", ",_ •. .1.3 , ..... 

*=P<0.05, NS= Non-significant. 

ratio for ~~s in TI was higher (P:o::;O.05) than 
(32.0 giday) while that of the animals in TI was., that of the animals in T3 and T4. The feed. con­

the lowest (19.5 gicta)f AIrinlaIs in T i needed sig~: .'-versiOIl ritio"dic'iea~d with the 'i'nc'r(;asing le~el 
nific~tly q>~.Q~). ~o~ feed_per kg gai~ than ~:.,~ .,of Acqcia tortilis pods in.the supplement:aJy di-
imals in T3 and T4, Hence, the feed conversion ,', ';,ets, " ",if' " 

I ,', ", 

Table 4: In vivo digestibility and nitrogen utilisation by goats under, different trea~,ents 

Paiameter Treatment~ 

TI T2 .,. T,', ~; ,- ':';,,:r. , i',:;'" 'TI1'setjr'" PI.. r i -:' Sigruf. 
, 

Degestibility coefficient~ (%) .. ,: 'r < . i,., ~ 

DM 63.5 64.3 66.4 68.0 2.1 NS 
OM 68.0 68.4 70.5 72.2 2.0 NS 
CP 63.2 60.3 62.6 64.3 2.5 NS. 

NDF 67.2 65.4 64.6 67.7 1.9 NS 
Nitrogen utilisation 
N-intake (g/day) 12.2 11.6 13.2 14.6 1.3 NS 
N-excretion.(glday) / 

Faecal- N 4.6 4.2 5.1 5.3 0.6 NS 
/ 

/ 

Urinary - N/ 6.8 6.2 6.5 6.5 I 0.7 NS / 
Total N exc,retion 11.4 10.4 11.6 11.8 

, 
1.3 NS I 

N-absorbed (glday) 7.6 7.4 8.1 9.3 ! 0.7 NS 
·N-retained (glday) 0.8 , ,1 .. 2- .1.6, . ·'2·8,~ . t" ' , .. 0.6 . :!..:1:J.~ :".: i ---, .. ..•.•• .i .. - .. .. ,1/".:.-,- _ 

h ; •. t', , ·.or~,- ::. ',r ........ 

:, ~. NS=Nim-signiflcant" -.. " ~ 
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Effects of substituting sunnowe,:s~d c~ke 45 

Digestibility experimen~, .. .:.. .,Y, ~':-},,:' il toeaHh(!I1), 11!e incre1!sedt.o~1 DMI;foll;ld, aJso 
p~ ,att,.r:~Qut~dtQ. Jhe .. (~igher. degesti~ility.of t,he In the digestibility trial, 'substitution of sun- .. . . 

fl 
'.' . di ' ak "tli"A .... ' .. ; 't' ", t" ./. '.' d" . t d'f . ,Acac/Q,tortlils pods comrulred to sunflower seed ower seec e WI cac/Q or liS po sa 1-'" , , 'J , • ~. .Y.;": .. ", , '.,' , 

. !l' "1 ;'l!"'d'" : . ;:'fi"'f, t'(p>'''0'''05)'' fii t ': cake (Tablel.-).An 1Ocrease.mapparent dlgest-ferent eve S'll4 'no Slgm Ican . e ec on --:- ~'~ .: '.. .. ~... . 5·'." '. '''- .... 
ldi"~ ,', u"b:l~t" ·'f·D" .. r';'. O':"M' ·· .. C·p· '-N'DF d "dblhtv of DM and OM with 1Ocreas1Og level of pparent ges I I yo' IVl . an ,,~ ...... - .,...... . .,..., .... , .. , .. ,'" 

a..;.. ....... ,. "n,' . , -:: f " . _ •• ~cacia tortilis pods in the:sunplementarv diets is 
nitrogen utIhsatIon (Table 4). However;ammals ,'_.. , '" "" ,0 • ,J,' . ",<- Y., .. :' .. :- :. v", 

. : , :, .... ' ,.;, .. ,.:;., . ~"conslstent.wlth the f1Od1OgsofBltende,(1994) under T I showed the lowest dlgestlf)lhty coeffl- . J ..... , .. ' .<J •• ,'..... ";::,,:.,,, • 

cients for DM (63~5%)·'£iid·OM. (68,Oo/:j'while an- uc~ho:?-bsexy~d IIlq~ase.c:t dlg~st,lbl~!ty_o~ m'1,aH? 
I. al" '. d'" , 'T' . hY

' i';'d' th" i hi' 'gh' t"d":' u':b'I',ty ,;\,OM.1O sheep supplemented with Acac/Q tomils lffi sun er 4 s owe . e es Iges I I co- ........ ;"" .' , ".. " .. 

ffi
' t '; J '-l'll t' 'h": .. , t' ,l ... t'!' T' h';' ". ,:: t f N "I ,and Sesbama leaves, The author reported that e IClen s lor a e nu nen s, e amoun ,0 , ., .. " .. '. . J. • • '. ' 

. ·.i· .. '. .. , '".' .'" :~i-bro"Y,se trees contam high amoun,t of protem, 
absorbedranged;from 7.4 . .10 .. 9,3 .g/day,whlle N 'raJ nd' . hi h . I fi he . '" •. "'. ... .. ,': .. '; . IIDne sa 'Vltarmns, w c are essentIa ort 
balance,ranged fromO!8.tp,2.8.glday::The ammals . . . . " .' .. ' ,,\ .. , .. -, ,., " growth of rumen microbes, Thus, 
underTI.had the.lowest amountof N retamed , . ' 

hil th" d' T" had t' h ,hi', h "t" , ,supplementatIOn of low quahtv roughages With w e, ose un en- '4 . e' g es, - ., ,.., 
, ,', . ." .. , :, browse tree leaves/seeds Improves rumen llliCro-

.. .h,ial activity and fermentation pattern and conse-
~: ( 

quently increas(~!S the dry matter intake and di­DiscussiO'ii 'j • i , ;" 'r." ~!1 ",. , ., .... gestibility, This is supported by Nherera ef al. 
Thechemical·composition and the IVDMD (1998) who rep,orted that supplementation of 

and IVOMri of.the'A~~ci~t~rtili.; pods fou~d in poor quality roughages with high N containing 
the p~~~t';hIdy' a~ .in ag~ement with the values multipurpose trees increases feed intake and di-
reported ~y; Sh~yo (1998) aqd· B~ire (2002), gestibili,ty in ruminants que to elimination ·of.the 
Shayo (l99~) .getermined the;cI,emical composi- effect of N deficiency. The increase in the 
tion and digestibility of different parts of Acacia amount of N absorbed with increasing levels of 
tortilis andfoundthe:CP content to be 12,7, 16,6, Acacia tortilis pods observedj~.t,~e present 
and 30:.9%,of'the DM.and·IVDMD to be 72.2, study may be an indication that the'efficiency of 
68.0 and i 8J:6 %;for;empty'pods_ whole pods, and , : ~tilisi.u.g N' takepimproved with{I)~ i~creasing 
seeds; respec'tiVely,'BWire (2002) reported the CP )e~eI,QfAcacja to~ti/i,s: po.ds in.th~.s\JPpl.emen­
and ME contents in Acacia tortilis pods to range .' "tal}' :diet. It may '.also. be' due to, th~ prese.nce of 
from 14:8 fo'19:6%and 1 r. .. to 1 i.8'MJ/kg DM, . :cohde~ed:tanninsjn the pOds.whj.<::h haye ~ teQ­
respectively,'The CP ahd ME cbntentsfor all the, dency:of·binding proteiru;:to formcompl~xes, n~-

, "I t (I ~, ,·1 ' ''',' . .', • j ... 

supplementfuydiets were higher than the)2% CP nducing th~ir .. degrada15ility intbe~rum~n and thus 
and 8,4 MJ/kgb'rvfcontents'o(the die~::2~nsidered . becoming by-pass,pi'otei.n, Som~.,Qf thc.'c;om­
to be ideal r~r a g0a.t,d~.et (n'~~~,Iul~a·?:~,~:u;ns,:.:~Iexesforn1ed in the nimeIidissbciate:<!~'low~H 
1983),)~~e }a~tRt~l~mficam.:~lffelt~~~. 10 terms ", 1O'the .. abomasums a~dmake the protem avaIl­
of C~.:m.~ ~:c:5tnte~ts ~99 IY,I?tvru at;l~IVOMD " .... !iJ;bJe for digestion in t4esmaH inte~tine. thu~pro­
between}~~treatm~n~s is ail ~ndica!!on~thatAca- .;·yidiqgadditipnal source ,Qf amino ~cid~)o)he 
cia tor(ilis pods can be u~~~. in plac,e ot~unflower ~_.<,mim~1.(Miller,)994 ),This is supported by pro­
,seed cFe.j~I~~e.concent~t~ Inixtl}!'Clwithgut~af- . ,~IPOr!:i.9~Uy lower N.excreted in the urine in ani­
fecting t);le conceqtgltioq,of nutIjents .an? the di- '.oIJl<lls'fec;l J.1igh)evels· of Acacia torti/is compared 
gestibi~ity of the ration,.: . . . ., '::l9 tho~ fed hig4'~unflow~r seed cake, 

Hay,iritake and total dry matter, intake in- ~;,s; .. :r:Qtal·anda\;erage daily weight gain observed 
creasedwithincreasing:indusionlevels.of AcaCia in this'study indicates that substitution of sun­
tortili) pods' inthe.supplemeIitary':diets~The high flower seed cake with Acacia tortilis pods im-
feed irttakeshow.h,by goats;'which,were supple- proved the growth performance of the goats~ The 

I .. , . " 

mente:d witli<i 'coilcentriHe- co'otaiiliIig Acacia growth riltes of the animals increased with the 
tortilis p6ds~as 'the 's'ole soUrce -dr:proreifi1is an in- .:- le~eI' bffepiaeerrient of suinIower seed cake with 
dication that Acacia toi-tilis:pods ate rii8re palat- . ~'c~b{a tortilis pods inthe supplemen"taiy diets. 

• k. • •• ' • /. •• ~ .. • - • • • • - " • • • - • ~ of'" 
able than the sunflower Seed 'cake, Gwynne'( 1969) This'response can be'attrib'uted to the high total 
reported that the palatability of Acacia tortilis DMI and CP intake in animals given supplemen­
pods is due to a strong smell that attracts ungulates tary diets with large proportions of Acacia 

I 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



46'L.NtakwendeIa et al 

tortilis'pods,'i'hls'fs:in agreement with 'tliefind- References~)" 
~iO'gs'ofNdIovu and;Sioanda{1996)'who'reported a " , ,:i):., _ ,~ ":,. ,',,' ,!, .:" ,I I 

'mgh'gro'wth'mie (67'g7day) 'of kids supplemented ,A-OAC,().?99,,(~ffic!JlI)y1e;tho~s pf ~.n,~Iy:s.is" l.s,~ edn. 
'with'300~- 4'Olfg;daY:of Acacil/tortilis'pods':and 11 ' .. Asso,clatlOn of,Qfficial.Analy,tical Chemists 
'coi'iclrlde'dtnaC4c;JCid iortliispods'are suitable ,):.' "~'SA~~C),'~~~rlp~t?~ ~..¢j,~p';':6~i~~:.;'. ~~,:, ',; 
'~i>rotein supplemerits'for growi'ilg goats, Tlfe'sig- ~ l,~,it~~?e,_~.N/IJ.?~~,· :T~!=, r.o.tf~ti.fll,o,f ~~,a~~~Jg~ti{is 
tnifidant im'provemen(iiJ. the live~wei'gh('gaihlof " .. : " fwit.s ~nqSef~a~ip.~esb~n(l,ea,VJ.~.,as li~~,~)q?k 
growih'g goai~:resulted fiom'a~inore efficient(feed "'~:. feed~ in, smallhold~r (a,~jning 'systems. 11·~~· 

\iiiliiiltion w'ith' increasing'letels Of Acacia toltilis " :' dis~ertati~n,'S~~dhi1 ~~i~ir~1;b!:1g'ric~I:~~,r~1 
P· 0' ds' l' n·tlie· supp"l'em" , e' nta' ry: die't'" -som' 'ethi' 'n' 'g w· hich. Sci ences, U ppsala; Sweoen'. Pi> 1-10 .. , .' '.' c 

, ':;. . . '-, • • ,; "'. ". J 'I • ." ... :~ r ~ f" ); " .... -

S'u>g"ges'ts' .tt,.7..t·re~p·laceme'nt'o' f;s·'u"',.;;.no·~w'-e'r:se'e:.J:c::l'e 'BwIre'J.M:N:, 2002. Feed'rn'g"strategl'e's for 
JI£t lUI U d.I\. .I. -' I. ....." po • - ~ ~ , r- n"" , .~- •. " ..... ~., - ,:~ • 

:'w'i'l'th'A"c"a'c,"'a~'to' r<"t,'/,'s' p'ods' 'I'm' 'p';'o"v"ed'~ru~'trogen' .u: 't'l'll'- ,_ .. ,' oual~purpose'caftle in'semi-arid areas'ofTariza-
.I' ,;. n .' • '~"" (" ~'f"'!' - -:- ~ .. _ ... ;~,..., '" ",f . 

. zMioll of the tliet and cOnSe'quentl"'y" ~resu'Iied' in' in-: " 'ma. PhD thesis. 'Swe<hsh'Umverslty-'ofAgrictil-
. ;:: "~'turlll' Sciences, Uppsala,,'Sweden. pj,.jlI2,':' -:, 

creased 'c'o'ii§umptfofi oriotal di"y"matter~w.hh a Devendra C.and Burris' M.:i 983: Goat productIon in 
'cor'resllOodirig ihdeasl in'live:'weigIlFgaio'and . the tropics, 2nd edn. Commonwealth Agricul-
fe~d'conve:rsion efficiency; Goats gi~eii'the.sup- tural Bureau, Slough, UK. pp 183. 

pleinentary diet confainlngAcdCia tortilispoas'as Goering H.K. and Van Soest P.L 1970. Forage ti\jre 
sole source of protein had higher 'fee~ converSion, ,'" ~ .. !lnalysis, USDA handbook No. 379, pp {~2ft 
'efficiency' and, required only '13,5 g DM offe~d to" dWy'nne' M.i~fi:' (969~ -Th\;: ij'~triii ,,7:' ~al ueJ of kcaci a 
'produce'one' g:of\veight gaiii'pef-day'compared to ' ' : }'<'p6~fs'in r~lation·ti>Ackci·a'~e"e'd d;~tViD'utidn bv 
"18:5 g DM of feed for the supplementiu)i diet con- ,., '" ung~iates,. E.'A:fri.'Wildli'fe 1.'7: 17'6 ~:I'78., ::: 
::iliilling sunflower seed:cake as the sole source of I ~:M~dseri;'A.; Mti!nga,{CA.f ;and;Muhikambelt;!'V~R:M. 
~protein. -' " . 199r;Pr6t~iri not>a: Iiihiting:factoi', Spiires'34: 

, '. ~ 12. ··f. J ••.• : ; ··~·::·:.::2: ... ~\'··':!..~~; 
'. MAFF; 1975. Ministry. of Agriculture'"Eisheries' and 

Food. Energy' allowances an<ffeeding.systems 

Substitution of locally'produced sunflower !,"". !, for ruminants: Techni,cal.bl!lIetirf,.Min.i.stry;bf 
seed cake W.ifh Acacia tiJ'rtili,~ pods'in aiconcen- . '. ' . -Agriculture; Fi~,herit<~·~a!1sl.}'oq.s!; ·N'o.._6~d?P ~2 
frate mixtUre 'fufd si'g'nificarii.effects·on die i.ntake :.' ' '. c· -J!}.:- ;' I: '\ .'I',!,. . ... ; ,.v'~. no", 

. of'hay and~total,DMI. The,high levell,of total'DM 1\ ¥IVe~\S:.¥';,!99~i Th~,r?l~ ?f;As~.,c~a, ~n.t;~ra I~ .~P)-
, tak' I d" d 'k' ,., d fi d " _mal productIon . .In: Gutterndge,R.~. and -m e resu te m Improve .grpwt1l'rate· an ee ,'s. _.. ' .. , .. ,'; ,'''''.' .' 

• " . , 'hi" 'h"" 'd' h h "".' -, Shelton,H,M.,(Eds), Forage tree,legumes In ·converslOn effICIency' w c mcrease WIt t e iJ ~ t !j., 'I ... ··';'.'It· .'. CA"B'! ". t' '~""I 'U:"K'~ ,. , , , roplca agncu ure. nterna IOna,' ., 
"level',of rep!acement.oflocally prQduceQ)'sun- \) .:' J, L ,',; 245 '_' 254.';;' "', .r' U~) I, ' .. ,;; , :: ;);' •• 

:flower'seed cake'\vith'Acacia tortilis pods io,the :Ndl~:: L.'R:.' a'~d Siba~da'{MT:~ (i 996.1~(it:i;tial~~f 
supplementary diets,c,Replacement"of sunflower ,.' L:;;blab pu"'pur~u~'~~'a~~b~6ia' ioriilis'~b'di in 
seed cake with A'caci a 'tortilis' pods. in' the:s~pple- ,,'·s m ~ II' h ~'i ~r~Y g':;; a.t k ?J1tfk~:a :(n \i sV ~t e;ri s'~i n 

: mentary diets at the.level' o'f 66: 7%' and ,1'00% . ,; semi,arid 'a'r~a:s ~f sh;~ttirAfr;~l.~Sritalf RumTn. 
-gave the highest daily'live weight.'gain·a'ild feed ,:il:: Res: 2'1: 273'::'276.', ,; r .. ~. ',:,:X' X":j" :,:. 

'"" ~ .' I 
, ~onchision, 

utilisation, efficiency,~ Therefore; 'iLeatiloe con- .. ~ Ngw~ A.t:, Nsahlai r.v. an<H30ns(M:0.ic· .. 20()6~~-ttle 
',eluded thatAcacia,tortill,~ pods are' a potential·pro- ,,' ; . potentialM leg~m'e' pod's'as's'upplemlent'ido'I~~ 
tein suppleinentthat may. be used t6 replace high quality roughages. s. 'A'f~iJ. Anim. sdi:.3ef',IO.7 
i.costoilcakesinthe'feeding·sy~tem.s:ofgoats".'ith .. ' .:-d08 '!', 'f"':- .. ,j.;:."';~ ~ > :,j ~:,.:~ 
-good growth perfonriance resultS. . Nherera ;FV, Ndloyu I:!.R,,:and, Dzowela; B.H.,! 1998. 

" - ,': _r Utilisatio!1 o~Leucae,!a diversifo.Aa: 'Leu,caena 

A'ckiiowledgerifent. " ",,: .; "~i' esc.u!enta" Lfucaf!~a,pa{i.4a.,and, Calfja.ndra 
: ,". :., " , . • " \ '. :9!o!hy.r,~u,~,a~,mtrog~!1 ~!lpplel1,l.!=nts fOf gro~-

,} The.ti,uthors WIsh to thank the SUA-~U En- .,,': ~,ing,goatS"fed maize stover.,Anim. Feed Sci. and 
. ,-: I ,-. .' . ., .) J • • _ I' .'j. ~ ) t-- ' ... ,' .... _.1 ~. "-.' 1, , 

,,~~nc~itte,~t.Rfre:~ea~~?,capac~ty,~f:NR~f~).' a.,>" - T~chl!0I. 71:.1;5 ~,2,8';'1\ ,~~ ":"~ -::", .. :;'" , 
f,I?~1:'ITP.A.f~nHe,d P.r9J.~~' fOf;:fi~~mg tb-e study. ..<!I~son A. a~d) ~elin-l3er:ge~~,:,(!989.Jhe potentia,I.of 
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