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Albstract

Foed shortagme which rived S seagonal foen deficios, ervaiie supply e fecd ingredienty with
campariion datwesi Kamans and fvestoch for avallable fesd resonres, Posveses o oior
s traing "-LI‘HL""ln Brstiieiionin |".'IS|'-"."'.|:'J This hay lodk 1o -'[n. feved pf fvesiock praducelving, in
g vy, Wiere s aeed to szaveh far olerative bur cheaper feedsiliv. Shea nut vake
RINC, s fndfieseriad weasie pradnet cowld beased s one of the econemic sicatemy fo
ehmefinrate fred shoriage. The corvent siuedy way focosed an the offect af dicemy inclusion of
Slvea nud ek v natvieny digestibiliy of West Ajiican Byearf goats using sic ) Lrewing
metlis WAD goges, Digts consist of 0%, (0% and 155 shea me coke inefusion Jevels in
combination with wheat offal, carn lran, sassavg l|',:ln,*|:”|| cowees sk, and the dietary
regenls were desipmaipd e T, T2, gl T3 vespecively. The experimedial anivacdy swere
affadied o thee weaiments I g L'l'.I":l“Il‘.-"l'l'.:"'L'.'l}' vandanazed design with wo grenaly per
et Lhe euimaly were leaasferved ita o wooden meiabalic cape fitted with facilities o
colfect faseey which fasted for 12 duvs. Crode prarein, sther extract, asly and frenivol
Ifr*tﬁ'fg'lfi?.’}'.fﬁ'i't't-fJ.lJ{f.l:l.rI'e"I.ﬂ.l". i the experimeniad disy weee 80817 375 203279, 963

FE ARG e 30 69N 5% rospendively The resold slituined for averige daily weight goin
s feisher (o= 0L05) foe T2064. 20 cangrired o T? f,ﬁ_’i.f_-,g; el T3 357 20y wikich weri
siwdter The feed conversion raofio whaved no slenificant (o= 15} effect amedtg T (14.32)
ctaned T3 ¢4 while T 03 000 fe significantty higher Stunificua {l'.:.{,.’ér."w.':l.'.w.-.' il i wene
alserved pmang frearinent g for weidlenls disenild iy The paste placed wnder T2
(G vedoviled the Rihest Lllrgﬁ:'.'-'.'fl':'f."ffl'.j'(?(*fIF('fu:’-‘”!_}'pn’ i ehe nutvients. However the cridys
avoteen, elhey extoaet aah and nenn il ' detergend e digesttiliies were beltwesn 43, 76-
4,205, ST HU67 73%, SOU0-TEG6% end 5528-7828% respectively, It was fowerer

ofsereen Wl £2 IR SN frcliaien had tre Blghesr digesibalicy coefficient in all the
ety g st Ak e g a.gr-'l'}_-;udr.w_-.

o

Keywords: AZro —inusioial waste, digesibility, faod dericits and sied nul cake

Introduction wnrealistic CAll-Balogun er g, 20033 This

Fetd shortage posscsaes a ma|or consimamt is aggravated by seasonal Teetuntion 1hal
lo goul production m Nigeria dBelewu el gl affects the nuiritive quality of native pastuee
2007, Ahamefule snd Flendt Iy 20187, Even mast cspecially duriog the dry seasoa amd
where fodder resources abound, seascnal the stsady mergase in puc,:'-. of ferd
fluctugtions m  mrtive velue make igredients dus to competicion  betwaon
sustaitiohle gam m production From good  man and livestock, Rumisants i the tropics
magmagemenl and disease control program tn menesal, are coiseld predomimantly on
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urasses which are inherently poor in
digestibility, nutritive value and
mavallabitity in off seosson {Babavemi er

i, 2OUE L AL this period, the performanceof

this ruminent animats which is dependent on
s native pesiure is seripushy impaired
ciupied with the Obroug and - lignified
nature of the pasture which limits intake,
degestibility: and  utilization. Meapwlils,
durieg this eritical period, the production
level of the animal is low and consequent ly
resulles] o the low ineome acerusble from
these animals. Some of the nmimals ave fost
tarough prematuve disposal ar death i
S0ME Cases,

This shertage of pood guabity feeds nesded
Lo sustain ruminant  livestock  growth,
cepectally during the dre season has been #
majer challenge to the small ruminznt sulb-
seetor in the Migeria agriculiural economy
iCwosanye e al, 20013). Therefore, &
teeding straregy needs 1o be developed in
ropical countries that will gear towards
seareling for inexpensive readily availabile
Feed resourees, This problem has stimulated
this search for cheaper allernntive feed
resources that can économically
supplemient lved ingredicnts in ratians
withoul adverse effects on the hegllh,
thgeseibility, nuotrient intake and
perfarmance of small rumnican animals
(sheep and goats). Indeed, there is the nesd
to- sustain supplememistion by cxploring
cheaper soirces for supplementary feed
because sgra-idasteal by-prodocs stand o
greater eoance ol effective snd eficient
utilization st this pericd because of its
ivailability and storability. Agro-industrial
b-products such as maize bran (MB), rice
bea (RE and wheat offal WO have been
wsed to form different mations for livastock
eapecially rimunant, However, much waik
hzs beon done with the use of crop recichies
and some agre industrial by-products s
supplemontary feed for soas in particolar

M7

dand ruminats in general. Gibson (2007)
stated thal goats are inquisitive feeders with
bigh efficiency in energy und protein
corversion from fecds, The ability of the
pirats therefore, o car feed siuff and digest
eellulose which are not pomally eaten or
accesgible o other animals enhance their
everall compertitive efficiency.,

shea nut cake (8NC) iz one of the agro-
industrial  by-products produced in the
processing of shed nue inia shea butier
(Asante, | 957). Tle shea nut toee { Vireliaria
paradara) occurs predominantly in the
northern, upper cast und upper west regions
b Lilang snd some parts of Nigeria (FAO,
198EY The tree is pavennial gnd deciduous
anc oceurs mainly on dry open slopes
CYilona, 2004), The Shes tree attaing hei eht
ofabout . | mand girths of 6 lemin the wild
when this allen ravaged by bushfires: They
can however veach Lieights of about 15 m
and 17 cm girths under protected
conditions. The trees prow slowly from
seeds, tuking about 30 yvears w maturity,
One of e key agro-forestey species in
Afvica, particularty Migeria is the shea
butter tree, Firelloria poradoxa  syn,
Huriprasgersinm paradoxum (Sapotaceae).
The shea tree produces fruits which is
cherishied and ealen by  Lumans and
azimals; the nut of this it is processed to
pive shea hutter, while the residiue or by
praduct s the shea nut coks (Dei ef g,
MDY Approximarzly S00,000MT of this
eukeare produced snnually in the savannah
repron of Wesl Atrica (Okar and Bongi,
19897, The shea nut cake {SNCY is an end
proeduct; wvaileble in large quantity and
generally disposed of via invineration,
bechuse it 8 vonsidered useless, causes
hazaed 1o the envirenmant und poliution,
SMNC have been reported to contain anti
nutritional factors such as theobromine,
sapenin and tannin which ut certain levels
lower feed intake, digestibility and
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absorption in non-rusmnants (dorgan e ef
1980 Okai and Bonsi, 1989 Atushese., o
af 1998, Same works hove besn done on
the use of SNC s fead lop supplementing
sheep. These include; the preference atuedy
of varying level of SNC wilizetion by sheep
( Esien, 2003) and the growth response of
sopts and sheep fod SNC-based duet
{lzsaka, 2006 ),

Digestibility is simply & measure of Lhe
wvailability of nutrients. However,
digestibility ususlly provides Fuir]y
religble index of outritive vilue bochuse
more digestible feeds are normally
consumed tooa grester extent than less
digestible Geeds. In addition, meesures of
digestibility are somewhat easier Lo obtim
than measures of intalke. Hence the tocus of
this study s ta assess the potenbial
utilization of shea nut cake ot graded levels
of inclusion throwsh digestibilivy smdy by

Wost A rscail dwirs goafs.

Vaterials uind methuods

Fxpreritentul site

The exacriment was conducied at the goat
section of the Teaching and Research Farm,
Kwarg State University Malete loceted
Guiner Savannah resion of Nigeriz, The
srateexperiences rony and dry seasons, 1The
mean nnicnum emperatore range of the
Sate s 24-325C while the mean maximum
ppnge 45 35-3820, The latitude of the sudy
area s 8.7 pnd longitudeisd 3.
Experimenial dict

Shes net was sourced from a local Shea
butter processing fuctory gn lovia, 11 was
sun dried for four days, ground with mects:
and pestie before sieving with <.0 mm mesh
steve fo fine particles and weighed before
mixing with other feed ingredients [Wheal
atfial, corn bran, cowpes husks, and cossava
peelsk

Table 1: Compaosition of experimenral diets (kgDd)

Ingredients T1 (0%) T2 (10%) T3 (15%)
Caszavy peel 25 i 21.25
Wheat offal 23 225 21,25
Covepon huak 23 e 2125
Com brun 25 25 21.25
Sheh not ekl [5G - Lo [ 5.0
Total 141 Lo 100
Experimental design and digestibility Colfection of Faeces

Two animals per reatmens were transfarrad
inte o wooder metabolic cege fitled with
tavilitics 1o colleet fasces in 8 completely
randomized design. The study Jasted for 14
diays wihich inelude 7 days for adjustment
period and 7 duys for collection g
which the animals grouped into treslimenis
were fed toml mixed rations containing
Shen miet cake a7 eraded levels of G, 10, and
[ 5%, Feed was offered doily wt Q200 und
water provided ad- b, During the
experimental periad, the quantity of feed
offered, feed retusal, faeces were recorded.

After 7 duys of adjustment period, total
cellection of daily faeces from iadivideal
animals wus collected and weighed daily
for T davs, then [0% of the daily collection
weas collected for aven drving at 100-105%
for 48kee, The dried fagees collected were
bulked and milled through 2owm screen
sieve and stored in well-lebelled air tghi
bottles for chemical onalysis.

Chemioal awalpsis

Samples of feeds and facces were aven
driced g1 70'C for 48hrs and ground inoa
hagmer n ]| % passa lmmoanesh sicve end

.l.-IE
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stored for chemical analvsis. Niregen
content of the feed. Beves was determined
by the micro-kjelduhl technigue Uiy the
Markham's dastillation sppararus. These
samples were analysed for ceude protein,
crude fibre, ether exteoet, and ash by
ADAL, (2005), Newiral detergenl fibre,
acid defergent fibre and acid detorgent
liginin weore determined sceording 1o the
methods of Van Soest ef g/, (1991). Resylts

obtained were used 1ur the caleulation of

nulrients digestibility of the sxperimental
animals.

Sratistical Analysis

The data obtained were subjecied o ene-
way analysis of vavance (ANOVAY in a
Completely randomized Design (CRD)
usig SAS  package (2000} and where
significant ditference between the menns
exist, Duncan multiple range test (DMRT)
was used o separate the means.

Results and discussion

fresented 10 Toble 2 43 the chemical
coinposition of the cxparimental dists. The
chemical composition of experimental dicts
cogptaining varying melusion levels of shea
nut eake differed (p=0.0%) signiticantly
amorg the dizes, The Crude protein content
of dier neduved with the increasing leval af
SINC having heghest (11.37%) value ia T1
md lowest an T3 (9. 18%), However, the

_Table 2: Cherdcal composition of experimental diets Hal

ol wld s of slea et T paridaon) cotebused matlurs

crikle protein values reeecded for dicts were
within the 9 - ]29% emde protein for
nwoderate level required by ruminants for
minimum growth perfarmunce (Gatemby,
2002). The high crude protein contents of
the dizls show that the foed will be able to
meet the eptimum microbisl need in the
rumen. Crude fibre contenl of dist T3
L9545 was significantly higher than in
THI 72050 and T2 (16.84%). High lavel
of crude fibre could inhibit dipestibility,
Baiden e gl (2007) reported thet microbial
eplonization of low fibre fead is more than
that of higher fibte cantent, T2 was
slgnilicantly ditfferent compured to other
treatnient in etheryeédtract, The low
concentration  of ether exiraet in the
exparrmental diets s an indication that the
el produced Trom the animals fed the
dicts will contain less fat, The ash content
abtained in this present study wos higher
than what was reported clzewhere CAjavi e
iwl,, 2008), There were significant
differences (p=0.05) in the fibre frctions.
Meutral detergent fibre, Avid detergent libre
ind Avid detergent lignin of the diets ranged
betwezen (30649 — 48.51%), (21.56 -
21070 and {B.96 — 12.53%) respectively,
The fibre fraction concentrations were
within the values reported when corn cob
was included in the ration of Wdama cattle
{Ajayieral 2009),

Mutrignts T (0%%) T2 {10%) T35y SEMN
BRY e gzt 93,03 gz oot 0.14
Cp §1.374 04" 018k .33
EE 2.[13P el * 1 #o L g
CF [ 72t | i, Bt [9.54* (.20
ASH G.63h {1242 12,119 .54
NDF 30.69° 48,1 54 A0 40 0,13
ADF 21.55° 4117 323" .34
AT [2:354 BoOgh el 0.4

abe=The means within same row with di’r”ri:m|l'a.u|~.n:r5=rjpl wne significantly ditfereat (*<0.03)

e
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Presented in Pabls 3 ure the Doily weighit
i, daiby feed intake und feed conversion
ratio of WAT poats fed experimental diets.
Values for daily weight gamed wers similar
in animads on diels T3 (25 724) aud TI
(35.72g) bae animals on diet T2 (64.29¢)
had the highest weight gamed. Thars wese
significant different in dwily feed intwke
where T2 (571 95g) is sigmlicuntly higher
than T1 {491,753z and T3 (487 10g) The
amimals iender T2 ennsnmed more fecd an
daily besis than other animals an TT and
T3, However, the higliest feed mtake value

ebtained on diet 2 might b as o result of
palatability  and the nelure of dist
prepavation. Movgen and Lewss (1961}
stated that the voluntary Feed intake ol any
animals 13 & pritary geterminant of the
nutrient digeshbility aml  productivily,
MeDonalds er gl (1995) repurted (hol
puteient intoke is the most impartint Faclor
that affects animel performanse. FOUR wlso
followed the same partern, It revealed the
ahility ol unimals on T2 (8.1 to consume
mare feed but wtilized ind comverted the
foed fo mere flesh than antmals in T
(1 327 and T3 { 409

Eabile 3: Daily welpht galn, daiby feed intake pod feal conversion ratlo of WAD goats fed

experiipentsl divts

Parameters E T (%) T2 10%u) 2 {15%0) RN
W (kg k1,50 1375 12.60
FW (ko) |75 14,20 13 85 TN
DWG{g) 15720 (v 2 3572 815
DF{g) A0E T 57195 A7 p0Y 304
DF fpila™= 2602 1014 |31 2 044
FCH 14,32 800 ERT -5

abe=The means withtn samevew with differens superseriptare signdicanly different (P05 %=
Imitial weight, FW= fimal weighl, DWG-daily weight goin, DF= datky feed intake, DM S= daily

metabolic size amdt POR— Teed soitveiion catin,

Apparent digestibility of the various
nuiricnts is presented m Teble 4. The diy
matter digestibility valugs obtained were
not significantly (p=0.035 dilference among
T2 (82.86%) and T1 {80374 bt
significantly hizher than of T3 {(66.8E%)
DM intake 15 an important Bctor i the
utilizotion of fead by ruminants and s 4
entical determinant of enerpy and
performance in small ruminants {Pevant e
gl 2000). Treatment 172 had the highest dry
maffer  digestibility  suggesting 4 moce
effective utilization of that feed. Digestion
i the mumen i3 dependent an the activity of
micro-organisms, 10 also equires energy,
mitragen, minerals and o suitable mediam to
enable the microhes periorm well (Ranjhan,
2000). Guttendie and  Shelten, (1995)
repoited that dry mater digestbility
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churncteristics may be due @ lhe wall
configuratian of thar polyssocharides and
theit effect on micrabie]l atschiments and
colonization of digeat particles. Crude
protein, digestipilivy was highest o goots
ted diet 12 74 26%% bl lowestin goats 1ed
digt T2 {45.76%0. Animals on T2 (74.26%)
digested more crude protein than those ou
Tl (T3E8%) and 13 (43.76%) Indeed
anrimals fed wich dict T3 had abysmalle low
protein. digestibiliny.  The digesnbility
values tor poats on diet T2 and T1 were
similar {p= 5] inCE The CP digestibility
abtained in this present study wus lower
than whal was reported slsewhers [Belio
and Tsado, 2003). Crude Dbre digestibiliy
wig falrly moad. Animals an T3 recarded
the lowest rumen crude fibre degradation
camparad tw these on T2 and TL1. Ether
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extract digestshility inn T1 was stgnificantly
Mgher than T2 and T3 which has the lowest
ether extract digestibility. There were
significant differences (p=0.03) in all
leatments for mincral (osh) digestibility
e was. very high in T2 sad T1 with T3
recording 1he lowest amongst the
rgatinemts. The values obtained were
vamparable to reported values {(Ososanya
el 20013) for WAD sheep fed dimt
mixtures compriging dried cassava P,
wheat offal und palm komel ail, These
observed differcncss in ather extract snd ash
digestimhitics could probubly be a truc
eflection of the component of the diels
since nutrient digestibility, among ather
Bactors could  depend on the proxinmate
compasition alaretion, Many other factors,
mneliding particle size, chiewing frequency
and effectiveness, particle fragility,
indigestible fraction, rate of fermentation of
the characteristics of reficular centraction

are alio iivolved, NDE digestibilivy values
were 1ot significantly “diffecent (p=0,05)
between T1 and T3 whese T2 has the highest
NDF digestibility compared w ather
treatments. Similar trend was observed in
ADFE digestibility, There were ng sigmifican
L0 03} Silferences [n ADF digestibility of
animals in hets T1 (64.64% and T3
(30:520%) bat significantly kigher in
animals an T2 (79.56% ) The wvalue
eltuined inthis study was in agreement with
the range {63.3-78.4%) obhlained by
Olorusnisome and Ososanya, (2002} who
fed makee oty and serehum brewers grain
a8 supplement o WAD goats, Geneolly,
iy on T2 (0%} digested moge of the
nutrients in the diets ofered to themn than
these in T1, the contral dietand T3, Hence,
study on gutrienl digestbility is suid 1o be
importast as it allows the estimation of
nutrient actually - available for anical
perlormance  (Okeruwa and  Adewumni,
2010,

Table 4; Apparent nuiricat digestibility cocfficient (%) of WAD pusats feil grided level uf 5l ol

ke _ ety
Notrieat T1ill T2 (10%%) T1{15%) SEM
diresribiality {*a) ]
M B A 47 ki Bl.A5" .27 -
p 7388 T4 06 45 76 165
ot 6773 62.53" | 7160 013
CF L Fie B L) Séylit | il
A8H (i Th.lif S |10
MOF Bi.AZ" TH.28 55,280 |66
ADF i reft 79 05 RS2t 1.6k
AN 23.30" 3565 7384 L.U3

b= Treatient mesns e e sune row with ditferent slpersatipt dilfae signiicantly (P=1,05%

From the reésuls obfained in this vesearch
work, 11 could be concluded that shea nut
cake could be best utilized by West African
chwarf poats a0 [0% inclusion to mitizate
leed shortage during lean period. [t is
therelore recommended thal sheg nuteake
should be incerporated in the diet of WAD
goats-at 186 leval inclusion. The aythors
hereby suggest thet further research shauld
e carried cul using shea nut cake at higher
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levels al inclusion in the diets to verily it
lurtherytilization by the animals.
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