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The effect of Kapok (Ceiba pentundra Y| Linnf {Gaertn) seed
meal on Performance, gut morphology and haematology of
male rabbits
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Abstract

Pweney grewer rabhit bucks of mixed breeds were usel in hie svaluation ol the elfees of Kapok
seed meal on pertormerye, sul morpholowy il the hzanatalogy of male rab®its e ascenain i
surtabifiny s i projen sooree Tor ravhizg In general and broeding bucks in pustivutuzs Tive bucks
e were ndoiny assigied o each of 4 izncalovic ind isonilvogenvas dies contarring dezorlicigle:

Kanox sced meal & 0. 13, 15 and 20% levels Actes B oweaerss ol ol Shinae leading, 1l resuliy
showas:! that daetere tresemenl bic) no g nt <fleet {20,020 on perfancance. With regerd w
il mnephelopy. reazments signiicantly allected the absoiue and relative weights ot he stomiach,
(P00ss, while 2l oler parameters were unattected (P20 05] oy Ireatment. The Teermatology of
the animils showeed sizoe wantly beglze (0031 HE and hasmasaerit valucs intaz animas on the
corten! dict than thase on e X8M diezs which wers all similnr (P>0.03) to each other Prytirgeyts
caLet in the conteol dict was significant)y higher {P=EUSY Lun 1 e respeclive KSM diets whilz
lexaeyte o, wits unaTected by reataien: {70035, The differential couns showsd a signitizaat
increase (<0 033 in cosinoph:lzs ia the dict with the kighest [evel 57 KSM over the uthes thets which
were simifar 12 each other (PG 03), Blowl constonls were unaffeeied by trzatmert (P=0.035) AL
haerm gty vl values were within nomal rangss, [vis concluded om these resulis that Kupo<soed
mizal as a prateln sousse wil suppert crewsh, perlormanue and othe: phyvsiologica’ peneescas in
rablyic 2ucks.

Key wards: Kapok. cabbies, brcks, perfomance. gul, kaenuaulpey

Introduction nalnatrition In these rexions of tac warld kave
The cdvamuegzes ol rabbils over whor sigsses of - leng been docuriented (Oween, 1981 Chesls.
fivestock othe humid opies and cheir patential 1284 Aduka and Olako, 19507 Rahbics
I antipaee 12 win protlems of proweicgaleri: zover? Torapes and other agro-indoseral Ty-
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proclucls Mo meat more cfficiently than nlhe
clazzes of livestock cauple] with the synthesis
ol B-comphex vitumins in their cacca | Carzhana
and Piquee: 19R13.°1his bas made rabbits the
chunre sourcy of unimal pretein ia the diais if
peple Bving inceveluping counlnies. Moroove:,
with the ability of rabbits to sugplement thar
proten intake through csecolropky, mibbits are
raset] mostly on forages in these colnlines
However, he seesanal Ruciuatong in Lhe spantity
aist quitlily ol sone populir Lorages vsed in the
tireding of rabbits in the guines sivianah suca
as  Teidar  grocamEens,  meant  for
supplermentation with acher high cast fesd sttt
is unaveinlable

I'he Silk cotton nee (Cetbha pontanidro)
FLinnfCivecm), conenonly known as Kapok is
4 multipurpose tice widcly distribuizd in ths
lenpies, esperiglly tbe West African sub-region
(levine, 1961) and is of greal ecunomic
irportance (Burkiil, P985 The vsas of Kapuk
mehude 35 timber (Humphrics, 1978), vepetable
from the leaves and 1ender pods (Williams e
. 19803, and commercial Bfze sioiling For
pillenwes ancd smdiresses {Burkidil, L9831 Ao,
the Vv prople in the Bonuc valley of Nogerg.the
Kapok Iree (hesides olner uses) is mradizionalty
seen 05 a landmark indicating 4 homestead.
Burk il 'Y85) reported that the wood ash of the
frec is also wscd fix seap making in A lric
Fven thingzh Kapok seeds are commanly czten
among sevecal proples of West Alrics vither a:
grannd or roasted meal {Burkill, J983 ) not mach
is known abou Uk possibhility of fecding gime s
vl These seerls whick noe cheaply availaklc all
sear cound in tee sl egsn. Lhane, of @ (1982):
BRurki*, (1985 2nd Aduku. (1993) however

repurled pans of the Kapox wee {zaves and
seads) b rich i nutsens and Kopek secds
ancl weew calie bave been sucocssTally fed o
differant elasses of livestocl sicluding soats and
vittile (BurkiZL 1985). pigs (Mashkinga wr 2
1550 b b CTRann, e @ 19337 and 1ahairs
ClRine aad Shidi. LG8 Phaae o 2! (1983)
hewoser franl Kapok seeds 1o be unaaitabls in
broiler diet: st [avelg highar than 3% 1w <ewds
as [£% ar mare were Jouod (o be tasic. Tacre is
Lrlnmunicely ot present no cateblished scthorny
on the levzls ofanting riliopal Factors in Kapek.
Phere is also o paucity of infeimation va the
cffects of Kapos suads iy 4 conveneay and the
slivnt of antierriconal faetars in Kasok nnthe
performance and phizsiology ol Lvestock in
Freneral el rabbits in pacticular. Marzaver, {e
repart <f Bitto ard Skidi (19522 was preliminasy
anil lrnitesd Ik scope.

This worh was thos desizaed w evaluate the
eifoct o geeorticated Kepok sces mea! on
perfenmanee. wel mempheiogy ind haemazology
ol ireie whbiss as bucks ave of wrermusi
IMpareaacs in & planneys soveding progremise.

Materials and Methods

Loceder: This study wes conducted al the
Rabbitry of the Deprativent ul Anisoul Brerding
ant. Physinlopy, University of Agcricuirure,
Makurdi. Wigevia, Mekuads < lpzated gl Latilads
TSN andd lmaitude 8'2LE. The annual rainfall
ranzes from  [200-1397man while  he
lern peralons rangs is 21"C-42'C.

Aningdy ol Management Taenty crower rabbit
zucks of mived breeds (Chinetnlis x Calitorot
A Neweswlind Whire ) behveen the ages of 9 2id

al



Biite, Muifuy b umd franin

_—

T oaweeks wab aoimean inital weigns of 590y
were wzad for this study, They were housed in
individual sizes weasunng LSy Imx Imwih
vormizated nafing shacts and wire mash flecr
with wooden {tames. They were (ed 4 maize
bazed cencentrity weck of
accimatizbon with cael clean duinking water
supplizd always betore the commencement of
asperimentat fredmyg

el lor 2

Kapek serd vewd. Kapok sovds ware obiaimed
trora dey, malgry puds gatherzd frone Kapok teees
of wheun the same 292 Inthe Lower Benue valley.
The scods were sun drsd ey seemreated esing
i lingz wmehone, hefoee inesporation Inte the
leat dicts ns Kapok sced meal (RSM?

Lygerimeza’ Deeis. Four isocaloric and
isnnliog cisits dicts were compoundied wath diel
+ ceenurel s continoing mo KSM wh la dicls 2,3,
aul 4 contmined 10, 13 and 20% KSM,
tespectively. A conplotely randomized desipr
wus used o annnals 1o the
exerirnenlal livls suea tbac there were 3 bueks
an eaeh dict. 11z animals wery fen e diels od
Sdetiony, Feed consampliva wis eaindes] Jdanly
fom wach wvmal while the weighrs of individoal
rabb.as wern obluined wevkly. The bucks weare

s~ oun the

lad the tesi diers fur B weeks,

Saiapling:

Szmples of cavh dsel were aslyzed for
prox.mate chernical compasition (A0AC, 1990)
and antinuestional factors neme k-t goosypol,
latzl 2o3svpol was
deterrnned using the method of Pons and
Hoeffnawe (1937) The tapmn condztl was

.

pRytit and lennins

determined hy the methed described by
Hagermun arl 13ader (1973} while Phytin was
deterrrzd hy the imcthod of Young {19365,
Alter the trial. all the anitsals were staveed for
12 hours and therraler saciificed by srunning
end decupitonen Bloed samples were collected
ity sterile hazmatelogical tbes wittia pinch ol
articoazalant and analyze s Follows.

{1} Haemogloln conceruatian {Hbl:
d.0thnl. of Drabkin’s sclution were
dizpensed inte clear test bes fu wheeh
were added 1 02enl, ul blood sasnples.
‘The contenes were thoroughly mixed
and incubeted for aboul 15 minul2s at
roum tepecature for  colour
development, after which the opacl
denzity of gach sample was cead ina
velurirnerer (grecn filter) agamst a blank
of Deabkin’s solution in a cuvette. The
Hb concenfritzon i wach Sample was
thenoblained hy referenec to arcadont.

(i) Packed Coll Volume (PCY):
Haemalogcnt values were detgered by
the microbiematocat ethod (Mitecka

Rawnsley, 19971 Capillary
hacmatocrit tubes wene lilled with blood
sanples nd sesfed w2l one ead with

cristageal. These weore placed in a

microbaemulocrii ventrifinged Al

craeeifuged a1 200 ypim Toe 2 i,

The heights of the red cells were then

fcud I?own i ’l?lt!ll’l?ﬂ(\l'l'il K(!i!]ﬂ Hl’kl

expressed 16 a percentage volume of
racked cellz in whole blood,

1) Ked blood cell count {RBC). Bload was
drawn to the 9.5 mark in & red blowd
call prpetty and dilutes with Dacie's

“°y
Ha



Eftacr uf fapas raoved moad on jieefoarmunie in o arbivu

fuidtoche 191 mark to eove & dilatenn
af 200 The comtenis ! the imelle
were rrixed with the ald of a pipette
shakor aftey waich 175 volume of the
rlution in the sietnopar ol e ipene
were exaclled. The individeal culls
wzi e then counted w hve ol tre rnegle
aperes {in o diazonal of wn improved
Neuhadar hacmocyramarer 3ad 1he
vesult el b 1K1 oblam ek
rumbes al crytresvies,

FAWhite b cell coanl, Boad was
e e 105 rick oo white Blocd
pinetee end diivted in Tawk's solutica
oo ove & dliasion o 120 ha contents

al st mpelts wers mised with -he aid
of a piperee sbaker efter which 153
verlaree el he s lang in the slen) purl
el e pipele were expelled. The tacal
lcukacyte caunr was then neale ke
e sepere mulhimelen: ot mprove
Neebauer hacmecytomets: and the
resaltonelophiced By S8

(v Leukeovle difterential count: Snears
Frane freshly eallectad hlood samplay
wars grainegd W 1 giemsa stain oad e
leckesstes cstimated nsiae a 2706
cajezlive lers T e sillzre s kooyie:

wene idenilisd 1rom Beir shopes and

sinons i Tereatat ons,

Seariysivesd oaolyey - Date woee subjecea o the
aue e amelesic ol varienee (ANGYA S using
the canpletely randomized dasizn {Minieh
TR el the g Suen Tand [0 Emen ce was

used e SZPATAT meas.

Resulix and Discussion

The wross wre chemical vempositions of e
experrienial dists ave prescoted in Table: | and
2 rezecedvelys while the antinuuritaeral cortents
of bk scos and e eects o Kapot seed pree
o perlon e snd e clanges in wla prowein
converlsirion during spenm muticatan o the
reks are summarized i J2Rles 1 oaan A
resposriviely.

e crade preere S0P and anerioe (V7
Izeels o all the etz Dakle 20 were within
recomTendes levels Fer wrowing rabbics (Zebas,
NRE: Acu e aad GHukosi, PR AL waisht v
aad feed convarsion elMieieacy wrebbis e o
decioase whale feed innake wads 1o e zase vt
iacr2asm ety prate e (Ciensss:Lind Nikue,
19871), he simubarities (P00 S Tetween the dices
N prexamate yaiues (espesially CPobtained
this szudy implicoted KSM = the detaammsnt
[ ERT pe Gnmenee chissscles sties al by
aransls Do Teed inbake, woret? elisnpes anld
feanl g wal oorathee than 3P lsvels,

With reaard 1o energy, the diets woie
isoalorie, having snengy levelz concrally higher
e lovels recomimandad by 1 cbas 4 198D, o
st e wben sunsidered pes uail cUbedy wieizht
vl by annned il e comesponding crods tiars
M level Alsc us the dizessibilite of OF Joction
by mbidies iz iew IEkpenyenz 19R8 . whacas
fibre zids growth iz rakbits duc o the stinnulat o8
of foed intake vesuiting fron increared caccs:
ealenic morelive (harepe ard Bl ce, "OS00,
Cre apparent: steady rcreases (0058 e CL
famnel FLY lewses with joersesing levels of KSM
fuclnsion vbtinined in this sludy are anlikely w
have Zimited prelorrwnoee a5 CF valies were
withtin levely recomirendad within the
aqcitonnienr f Adugs and lukasi. 1990
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b pteer ot Kapak szeif mre g o foudiimnanroe 13 nepe Labiiee

Fabir 4: T e oltot oF decerticsod Kavok sesd mest o perfermance ol megs rabbits

cfieans - seamy !

Joagameter
PR B

QI KEM

e

M1t M 2K SN AEM

ltal e anci e 1WIT AR tH24 0 | Las oh =i B3
Foazl e sizhtgh LRI ASD 257 125000 244 43
Weight clangos (gt 22500 400 335.54 L0z
Ieed a2l RIRRES wai G827 CULER
Loy waiphd 2aian gl 224 T 337 +Q 5
Feed: muim raliv ST 155 1.003 = n.n3
Murialis o A1 10l 000

sooy = Standind caoradmean: -

“hare weee 00 figailicen difiserees (2005
fiet wzen diels iv pecfoemence indives, “hos
idicining 1kl adequete nu cients were aailaslz
the animals onall the Jizs o sappert sova k.
hese resalts wlsu supaests the sutability oTXSM
in the feed g, o ralhits wrd imply that Kapok
seads svith v crude prote s lavel comparab e L
fell-tat sovbeans and axtinetitionn ! hatorssl e
cevels v lale inthe diets inoihe presant study
Jidd vt inpair both dieestion and 1the wosuzplion
n’ rfrients,
With regand fo gut merphology;, fene wars
no diffzrencas {P2C.05) benvaen the dlels ina
" aaiameters excepl i 1ke abselute and nekative
weights o the stomach where <iznificyr.
d:flercrecs (P<0 030 weevrred between the
sanuel and ali the Kapok comaining dieli. A=
Kapai Ly s weee similar belween Tie Jiots, the
sinificancly higher weghls of the stomach w
he kapoh dicts couldn'e e antribueble w fibe
lewels. 1t venld howewer be that dierrg the trial,
inuesia lasted conger in the stomachs ul 1he
amvin als on the kapus diets [prabatly d e o the
prasenze of antizulitional Jawiors) leading to
expansion (with aregalar sieply of numenish.

'l e I T

With the non ==l of dictay weatoems an gul
mzrphelogy zeocrally owever, une would
exprel nevmal physioleyy of digestion when
rabbits are rased en XSV

Ihe ellest of dict ea kacmatology {Table 6)
shuveed significancly kigker (P<X005) Hb, PCY
and ervebrecyly counts i animals o0 ihe cannel
cist tuan it 2ach of those on KSM. Thoee wery
sirmilarizics berween the 728 in leukoryts sod
lewkeevle diffe<ential 2aunes (P 0 ) exeept ia
tae propurs 1 of 2ezinaiphils which were similar
(P01 0 hetweer the cocrol dict and the diels
caatzinivg Kapok sced mcal az 10% anl 3% all
ofwhich diMaes significantly (1'=0.053 from the
diet witl: the highest evel of KSM inclusion
(3174). Busophiles warr complyiely abscu in
ciren abion in all aninag s (in all Zictary
rentwie 0153, Mean comuoseular velume (MCY),
Mzan cersescalar hacmoglobin {MCH) and
Mein corpuseuler hagmoglobis conceneration
SO AC wery [ewise s imilay {20030 butween
dictary frasimenls,

Maematological values abtained i the
gresent study general®y fell withye the acrmsl

A

“avels IMitrnka and Ruvwmeley, 1577) foilowing

b
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Efiesy of bapok $203 maul e Preformsres i 1nale ra0bits

dictary treatment, thes niciling e sutlabiliry
af KSM as # prater soutee lor sbbits, Bver
Facinehhe contnoi diet was saperior o e KSY
dict: in teces of hagmateenit valves anc
aiytluocyte couris. valucs for POV HIzand RBC
in Lhe arisnals o KSM veer s 2] witkio the uema.
ranze tor manaits ad suppeiled normil growh
and pertormprce (Table 3k Phese reselis
heweser sugaest thel the usy of KSM as &
soncentrne (5 raiils may be linvited Lo g ve=lain
critizal ppriteel l2wel which needs o be
Jeternnived o furbher stedies witk hogher
Izvels of KM incluzien

Haciatecrit, Hh and fenboeyic values
pblirine:d i the prosent <tidy were gener:lly
hizher trar yalees repestad by 3L and Cemandy
(23001 in male rahburs, Bitto and Teelor (20003
in e rlalits A Do e (20060 n terral 2
casoits ynder similar condizians in tay sine
cuvirapment Vhese ditlerences asc not
URexpreis 28 consiverable vanacon: are keawa
ta exist in. baematele gical valucs of vabBits. Sex
gorexampls 3 3 more importaar Gacor 1han breed
in the hazmatology of mlibits {Mitrukis wod
[eawnsley, 19775 whick maght explain e higher
vilues i the presenl study fan rovesgending
values in the 1eaomts of Nitn ad Ticbee (20604)
and Bitte v ab (20007 who (ed fisuie zablals
it w sapeikir ang groun wtl paw pow per! maal
sasad diets. The higher va.nes of these
saram €15 in the present study hin i male
rehbils in e repors el Bitsand Gemade 200
can Be adduces In aze as ke animzls n e
preseil sindy wers phites e tese inthe earliar
venort The isparite in the W BC councs oo Ihc
otker Fanad may be due e diurnas viciations as
seasans o Tored in the same envirpnmmend
beween 11¢ presen, slady and 1k eaclior ones.

The sizmilicant incrense wn easionails iv e
aminn 150 the digt witnhe highes) evel of KSM
indicate: o multiplicasion vl 1hese e2lls o tphd
srastances fantioutrtamal fuctors) prreived 1o
2 toxis tu she hady, The cumplets absenve n”
basnphi es ia cireulaonn in all aounils in all
trcatments o e other aund dmplics i e
aeoneals were nol ansenie (Decie cod Lewis.
15771, Blece sangtams cbiimed T the presert
sty wenrg 2l wilnio noinal vatues (Minaka aad
Kawns ey, 1977 Coupled with the nonedier ol
treatrient on MCY, MO and MOCHE, the
eryltweevtes ol e amanais anal e wlarsconid
thus Be o laasalizd a5 necmocloowic, indicatng,
ke suntahitity ot KSM for e feeding ol rahbits.

Conelusion

As decortivaivl KSR up 1o 20 level of
incligion supporsed @moeth and paetorminee. 200t
merpholopy #nd the hasmamlogy of male
cahbils, wa concludy s

« Bucks cir be raed on KSK based dicts up to
202 leved ol inclusion

K SM could pernally replace the eapensive
sonvelionzl protein semees i the diels of
rhlins (Tike soyheas meal o groned not cake)
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