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Comparative Eflects of Un processeti Sorgliuiii as a substituU for Maire in the
Diets of firow iug  Rabbits 

O.A. Abu1, J.O. Akpodicte2 and J. Bakurc*
‘Deparuncnl o[ Animai Science University oflbadan, Ibadan, Nigeria
2Dcptulmcnt of Aiiiinal Science, Della Siale University, Asaba Campii:. Ar ala, Mi/,.aia

lntroduction: Maizc (Zea mays) usually consimile a major componcnl in (he diets of monogastrics. 
Howcvcr, sorghum (Sorghum bicnlor) is more widcly grown in ihe dry scmi-arid regions of Africa. Mosi 
of Ihc sorghum cultivalcd in the dricr regions of Ihc tropics has been found lo bc ciircclly consumo) by 
Ihe human population as vvell as lo livcstock (El-Zubair et al., 1990; Singh and Sitigli, 1991). T. r 
eloscncss of sorghum lo maizc in energy vaine and il? suj’ .iiority in tm d pio- u i< è • s il , 
substilulc tor maizc in Iccding livcstock. Howcvcr, (he lannin in sorghum iias been found io limo tu 
ulilisalion in livestock Iccding (El-Zubair et al., 1992). Osumogun et al. ( 1987) cuidirmcd lliai tarmili n, 
sorghum combine with proteins, thereby inhibiling the digcslibility of the iultcr. Cool.iag reduce:-. (' ' 
protein digcslibility of sorghum (Mosh et al., 1983; -Hamaker et al., 1986). These autliois aJso found 'Jm( 
uncooked sorghum was alinosi as digcstiblc as uncookcd maizc. Sorghum glulen ferri Ixa:; h. 
succcssfully fed to poultry (El-Zubair et al., 1990; K hall fa and El-Zubair, 1990; Mustafa and El-Zub.x, 
1993). This study was undertaken to investigale the cffcct of subsliluting uiijiroixsscd red coloni. ì 
variety of sorghum for maizc al 0, 25, 50, 75 and 100% levels on lite performance of growing rabbie; 
Tlic parameters studied wcrc growlh rate, feed c/Ticicncy and carcass cltaraclcrìslìes.

Materials and Methods: A total of tliirty -few Zcaland Whilc rabbits averaging 580.03 t  6.69g was 
randomly allottcd lo individuai cagcs of I e treaimeut groups. Each treatment gtoup had six labbits. 
The rabbits wcrc fed and given water ad ibìium for a pcriod of twclvc wccks. Coproplmgy was no! 
prcvcnlcd. NVeight gain, feed intukc and vv .tcr consumplion wcrc rccordcd. Ingredienti cr niposilion and 
Chemical analysts of thè ralions are show» in Tablcs I and 2 rcspcctivcly. The rlirts wrrc forni dm ! 
such llial sorghum was uscd to rcplacc mai/c ai 0, 25, 50, 75 and 100% levels. No attempi w m uh 
inake the diets isocaloric and iiitrogcnous, and (he diets wcrc fed in masti forili

Table 1. Composilion of ralion (%)*

Ingrcdicnls _____________ Levels of substiliition of nniize for sorghum
0% 25% 50% 75% 10(1%

Maizc 33.0 24.75 16.50 8.25 0.0
Sot giunti 0.0 8.25 16.50 24.75 33.0
Bicwcrs’ dried grains 24.08 2408 24.08 24.08 24.03
Coni oiTal 24.08 24.08 24.08 24 08 24.08
Full fai soyabcan mcal 14 84 14.84 14.84 14.84 14.84
Bone mcal 2.0 2.0 2.0 2.0 2.0
Oystcr shcll 1.0 1.0 1.0 LO LO
Sali 0.5 0.5 0.5 0.5 0.5
Vitaiuin mix** 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100

♦Dici compositiou on “as fed basis”.
••Vilamin minerai premix per kg contnincd; Vit A, 4,000,<<00 I.U.; Vii DJt 1,200,000 t.U , Vii E, 3,200 
I.U.; Vit K, 800mg; Vit B,, 800mg; Vii B2, 2,200ing; Vit B6, 480mg; Vit B,,. 4 8mg; Biotin, l?rng 
Pantotlicnic acid, 2,800ing; Folic acid, 240mg; Cholinc Cliloridc, 200,000mg; Vii C, 4.000mg Fi 
2,400mg; Mn, 3Ì,000ing; Copi»cr, 3.200mg; Z». 20,000mg; Co, lSOmg. lodine, -lOOmg; S ri:. ,, 
40mg; Ariti-oxidant, 2,400iug; Calcium Carbonate, Q.S. l.OOOmg.
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Al Uic end of ihe fceding trial thè rabbils vvcrc slarved of fccd for 12hr, wcighcd and ilici» killcd l>y ut c! 
dislocation. Tlic head, forclcgs, hind Icgs and peli wcrc removed. The internai organs and Ihc tarar,;; 
wcrc wciglicd niuncdiately. The fccd samplcs wcrc analyscd according lo AOAC (1995) mclhotU. 'lite 
rcsults werc subjcctcd lo analyses of variante (Steel and Tome, 1980) and significarli nteans wcrc tesied 
according lo Duncan’s Multiple Range Tesi (Duncan, 1958). •

Resulti and Discussimi
The Chemical analyses of thè diets are given in Tablc 2. The valucs oblaincd showed Uiat all ihc dias 
met ihc minimum rcquircxncnls for CP and CF rcconuncndcd for gruwing rabbils. Tablc 3 shows die 
performance cliaraclcrislics of die rabbils The rabbils fed die dici widioui sorghuin rccordcd die liighest 
avcragc daily fccd intake of 70.32 g whilc ihosc on die dicls in wlrich maize was substituted for soiglmm 
al 75 and 100% rccordcd daily fecd ìnlake af 62.88 g and 60.25 g rcspcctivcly, and diese valucs wcrc 
significanlly diiferent (p < 0.05) frolli valucs oblaincd for rabbils on die odici ucalincnls. I  hc inclusimi 
of sorglmni lentia! lo reduce fccd intake. However, a reveiseti tremi was obscrvcd in icims of avene e 
daily water intake The rabbils on die 75% and 100% sorghuin dicls consumcd moie walcr llióu tiiw 
rabbils on thè other treaUnenls (fig 1).

Table 2. Chemical coinposilion of dici (g/kg)
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Itera* ____________Levels of substilution of maize for sorglnun
(%)_________ 0% 25% 50% 75% loo%
Dry mailer 883.2 880.0 875.0 888.0 873.1
Crude protein 163.4 164.0 163.8 165.2 166.5
Crude fibre 90.2 102.2 115.3 127.7 138.6
EUicr cxtractivcs 42.8 43.0 43.2 44.7 42.8
Asli 102.5 108.0 96.6 97.2 • 101.0
Energy ME MJ/Kg“ 11.1 11.1 11.0 11.0 HO
‘Calculalcd valucs

Tablc 3: Performance charactcristics of rabbils fisi diets coniainiug sorghuni as a rcpiaccmcnl for maize

Performance characterislics Levels of substilution of maize for sorghum
0% 25% 50% 75% 100% SEM

liiitial body wcighl (g) 575.2 580.4 581.5 572.9 590.2 10.2
Final body wcighl (g) 1782.3 1693.5 1752.8 1623.5 1682.9 30.8
Body wcighl gain (g) 1207.1 1113.1 1171.3 10.50.5 1092.7 48.2
Ave. daily DM intake (g) 70.3* 63.4b 67.31, 62.9° 60.3* 15.7
AVe. daily weight gain (g) F4.4* 13.3b 13.9* 12.5° 13.0° 1.0
Averagc daily water intake (ini) 120.0° 223.0° 22U.51, 220.81’ 240.5* 10.5
Mortality NIL NIL NIL NIL NIL -
a, b, e...... Means wilhoul common supcrscripts in die sanie horizonlal allunili are significanti)' diffcrcnl
(p< 0.05)

lite «vcragc daily wcighl gains variai belween 12.50 and I4.37g. Rabbils on treatment 1 (control) h -i 
die bighest avcragc daily wcighl gain. However, llicrc was no signiliauil iliflcrcncc (p > 0.05) between 
rabbils on dici 1 and dicls 2 and 3. The feed coiivcrsion rado for all die Ircatmcnts wcrc noi signifirandy 
differcnl (p > 0.05). Sorghum can replacc maize up to 50% in die dici wilhoul adverse effeets on daily 
wcighl gains. Tlic wcighl gains rccordcd in Uiis study we .e liigher dian those roorted by Alawa t l  ai. 
1989; Abu and Ekpenyong 1993; Abu and Onifadc, 1996, Abu and Tcwc, 1998. Tlic observatiou limi 
lotal rcpiaccmcnl of marze vvidi unproccsscd sorghum led lo dcprcssion in dry inattcr and crude piota;- 
digestibìlity was however conuary lo lliai of Hamaker et al. (1986) vvho rcpoiicd dui sorghum is almo;.! ; 
as digcstiblc as maize. Tlierc is likclihood thè lamiin levels in Ihe sorghum may he variety depend l 
(El-Zubair et ai., 1992). El-Zubair et al. (1990) obscrvcd no signincanl (p > 0.05) dicci un feed intake, 
wcighl gain, fccd convcrsiou raiio (FCR) and mortality in broilcrs fed partial and tota) sorghum gluteo 
dicls. Di essi ng pcrccniagc, cvisceraicd carcass wciglils, colour, flavuur, teuderness and juiciness of mcai
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also wcrc noi affcctcd. Table 4 shows ilio slaughlcr data of tlic rabtils. 1. v*;j • i. ■ 
duicicntc ip > 0.05) in die drcssing pciccntagc, forclcgs, hind Icgs and kidn;y* of !<•'. Vili 1 t .li 
diclary trcatmcnts. An increasc in livcr wciglns « tre  obsrrvrd die In I nr * : ; i ,
inucascd (p > 0.05). Tlic kidney and abdouiinal fat lendcd lo increasc as die icvd cri sorgimi» ir  dio dici 
docicascd (p < 0.05). The increasc in die kidney and abdominal fat may bc due to die di/lircncc in II 
caibohydralc mctnboiism of maize and sorghum. Osuniogun et al. (1937) had carlicr cxplaiiKtl II. i 
tannimi iidiibit thè digestibility of proteins in die diet containing leaf piolein conccntratcs.
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0% 25% 50% 75% 100%

T leatm ent*

Fig. 1: Average rfly w ater Intake (m i) o f  r a b b i a  feci 
inai. j%>orglumi U sse c J  d i e t a

Table 4: Slaughlcr data of rabbits fed diets containing sorghum

Ilcnis _________ Lcvcls of subslilulion of mai/x for sorghu*u
0% 25% 50% 75% 100% SEM

No of rabbils 4 4 4 4 4 -

Final live wt. (kg) 1.78 1.69 1.75 1.62 1.68 30.8
Drcssing perccniagct- 57.8 58.2 58.1 58.2 58.6 3.6

Body composilion 
(% of cmpiv body wt)
Head 13.3 13.2 13.5 13.3 13.2 1.5
Forelegs 0.9 0.9 0.9 0.9 0.9 0.00 J
Hind legs 1.9 2.2 2.2 2.3 2.3 0.007
+*iver 2.7* 3. Ib 2.9b 3.4* 3.4" 0.003
Kidney fai 2.2* 2:1* 2.0' 1.9b 1.7* 0.003
Abdominal /rat 3.2* 3.2* 3.0b 2.5* 2.2*' 0.1
{Icari 0.30* 0.32* 0.37*b 0.35b 0.3lf 0.004
Peli 9.8b 9 9b 10.0b 10.6* 10.3* 0.23

a, b, c.......Mcans witliout common supcrscripls ni tlic sanie horìzonial cohiiun are si gii incanti;, iliHen.nl
(p< 0.05) .

-iCaMlaicd as Calcasi nJ ahi_____  X 100
lave vveight — gal contati
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Cooclusion This sludy rcvealcd that sorgluun cari rcplacc inaile up lo 50% in Lite dici of grewing rnirbiLi 
mthout compromising performance However, complete replacemcnl of maize with sondimi! !r>! io 
depresston in fecd intake and body weight gain.
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