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Abstract

The study way carvied oui to extimare the energy wiilization for body weight gain in Weyt
African dworf rom-fambs fed differeatly processed breadiit meal in tofal mixed vaiions,
Pwenty mad-cavivated vom-famby, adopt Zmentis 2f cge with gn avesage-initiad oy weigh
of 0.00 L0, 55kg, were randomly assivned ter foter dfefairy treatmenis with five vavi-lambs pey
freatirent grow in a completely rondomized design, Fieus foligee with differenely procesaed
dreadiiuit meals and concentraie divt were used ay treatment diets. Dict A (308 unpeslad
caw readivull mead F20% Fious folioge + 30% eongenirate dict) 8 (3% peeled ran
brepdfinit +20% Ficus foliaee + 30% comcentrate dier), C30% wunpeeled sooked breadfingi
meal 2055 Fious follage + 30095 concentraie diet) anid D {505 wnpesled boiled breadiii
me! + 200 Ficus foliage + 30% concentrae diet). Resalis showed that faeca! en P O
(9991 M ligiday DV weas significantly (P < 0.05) Righest i treatment diet A compered vt
otherireatment diets. Ram=lambs on reatmeni diets B ond € hed the sighificently bishes: (P
< ILO5) on digestible encroy intake (1310 84 aud 1295.62 Mledday DM, metabolizable
enermy intake ((074.89 and 10624 1MV aiday DM, svernpe tofad weight gain (408 and
4.1 3kg) and average daily weisht gain (87,08 and 86, 045) conmpared with reatment diets 4
el 1, Leraws engrgy intake (4303, 00MSdaitlan, cverage fonl feed intoake (13 68k, averaue
taiily feed intake (285 00m) ond feed conversion raiis () were yignificantly (< (.04)
Bettcrin ram-fatds e treamment dice D, There were no SignifTcant (= (L05) differences i
ety eaengy loss, metabollzabifiny and fnitiaf body welght of ras-lambs. I way Hrerefure
conginded that iiets B and C enhanced elficiency of erergy alifization for body weisht gain af
rim-fambs, "

Reywords: Energy, growth, ficus folinge, breadfruit meal, sheep

Intreduction searcily (Adavi et all, 2005; Kamaleadeh
Small tuminant production has emerged as  ond Shabani, 2007). Thus, the need 1w
having wn unquestionable propensite 1o replace conventional eneruy feeds with less
close the existing gap in animal protein  — known readily zvailable energy feed
consumption in the tropics. This is because resaurces 15 consudered in order 1o
of their large number, reater affordabilivy minimize cost and moximize ruminam
compared with cattle and wide acceptange  production, Te combat this challenge, the
of their products for human consumplion, use of aliernotive feed sources has been
However, enctgy is one of the limiting cinvassed, Hence, there is a constant need
factors to effcctive small twninun te fook fur focally available sources of
production in the rropics. Inadéguate supply energy fecd ingredients, particufarly those
of conventional energy leedstuffs due 1o feads that are Jess known in livestuck
competition between man and livestock production, The recopnition of less-knewn
have been one of the major reasons toe their energy-rich il sourees and multipurpose
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Wedpis gain of rew-fambs fod differendly prewecsved breailfini ieal

iree foliage has guincd prominence bocause
ol it availability, cheap and perhaps must
abundant potantial spurces of energy in the
southern Nigesia (Oladunjoye eted., 2010,
Breadfruil {Anpenrpus altilis) s one of such
fruits Lhat have been suecessfully
introduced o the forast zone of southern
Iigeria. Breadiruit has a great productive
shility and its production usually excecds
demand in the nigjor producing areds m
sosthern Migeria. lois regarded 95 an encray
fpad, a source of complex carbohydrates,
vitaming and minetals (Oladunjoye ef al,
I040: Zhow et el 20045 Thougl, breadfeui
is et to be thoroughly evaluated, it
represents 15 0 patentially inporisml source
of energy for livestock produstion, when
praperly processed. Fieus (Ficuy higanlig)
plants belang to the famuly of Morseea
which are often distinguished by their fruit
ppowing plunts. Ficus species ave everireen
plasits that can bt used as u potential source
of forage for improving utilization of (eeds
i erminants { Agayt e ad, 2005),

However, there is o sulticient published
data an eneray  content of ditferently
processed breadfrutt meal in most practical
dicts for small ruminants: Fanimo ¢f el
(20006 reparted that apparent digestidle and
metabolizable enérgy are one of the maesl
practical and wseful indicators of dwetary
eneriy availahle from leed ingredients,
Hence, the measurement of the “dietary
enevgy and nuttienl  wiilization of Taw
materials is konown e be influgnced by
muny factors amang which are; rate of
incluzion, type of basaldiets and QrOCCSSing
miethods (Okorawa ond Bamighoye, 2015).
Motwithstanding, the koowledge of how
sheep use the fecd energy for its metabolic
Cunclicns is extremely important, sipce this
alTiciency warics according 1o the
physiological siate, nutriehl requiraments,
copcentralion of enerey in the diet and feed
evalumtion, Thus, the objective ol this study
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wis to determine the energy ulilization lor
by weight gain of cam-lambs led
dillerenily processed breadluit meal o
total mixad rations,

Materials wind Methods

Experimental site

The experiment was canducted ut the Small
Ruminant Unit of the Teaching and
Research Farm, Ambrose Alli University,
Gipoms, Nigerks, Fkpoma s located an
longitude 6.09°E aned Litde &A42™ with-a
uriimodid rain bl pattern, which starts from
Anril and ends in October. The vegetatian
represents in interfuce between tha wropienl
rainall and derived savanna. The meas
ainEall ard emperniure areabout E35Gmm0
and 31"C respectively,

Experinrental divis

Fieus falizse was harvested from a maturs
tree around the Teaching and Researsh
Fapm at the Ambrose Alli University,
Ehipoma. The foliages were chopped int
srmall sizes ol dbout Sem betore beiig used,
Breadlbuits were harvested in & Larm
plantation sround Ekpoma in Edo — Stats,
Migeria. The breadfruils were differentiy
processed into meals i the follewing wiys:
LIRBM =Slicing-Sun drving-Milling
PREM =Peeling -Sliving-Sun dey-Milling
USEM =5licing -soaking-Sun dry-Milling
L BBM =5licing -Boiling-Sun dry-Milling
URBM = Unpesled raw bresd fruit mizat
PREBM = Peeled raw bread [ruit meal
USEM - Unpesled soaked breadfruat mal
LBEM = Unpeelad boiled breadtrul ozl
The ingredient compesitien of the
cancenirate diel used m combination with
differently processed bresdfruil meals and
Ficws foliage was: brewer's dried grain,
50%; wheat olTal, 35%; rice bran, L0%;
vitamin, L.30%:; bone wienl, 2% hmestone,
194 ] sl 0,510,

I'he prepared breadruil meals were used i1
cambination with Ficus folge dnd
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Twenty noo-custratod West Afvican Dowart
rame-lambs, with gn avernpe mital BYW of

O RS ERE wid approsimite v 7 months
ol wiere wsed for thie study. The vam-lLambs
wore sourged inthe sillages soithin Ekpang
metropalls, Edo Spula, Nigecia,
Experimenial pens  were  ¢legned and
disitected peior tothe srrival ol ithe mm-
lambs. On arisval, the mon-liunbs
given prophyiocic beatiments oeainsi the
cormman viral and baclerial discusas. They
weere desorinaed and bathaed o elimngte
entto and eclu pirasites. After a 14 — day
pdaplabivn  peried, the gnimals . wees
mndonily  allocated. o the four dicliy
trealnremis with five, seplicates per
reatment in & completely  randomizes
design, Therenller, they were individial b
heused i open — sided demarcaled pens
with adequate ventifation. Pens and ram-
lambs were clearly lubelled. for proper
ientiflestion and madividual pens were also

el

equipped with troughs for the supply. of

lewds wend weater. Expermental diets were
fedh by the dnamals twiee daly at aboul 80
wn in e mocmng and 400pm i the
evenige., They also hu free aceess to fresh
cool waler, Siricl hygiene condition was
memtanted e the conlinement by rasular
cleamng of the pens and washing of the
teeding and woter froughs on daily bosis
with changing of wood shuavings
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fortnightly, The experiment lasted for 12
wels a*.f.u_lu..lm_ the 14 days [or
acelimatization

By werdpelat pran

Boture the leeds were supplicd in ghe
marninig e the ram-lpmbs, lelovers from
cochs mamal swere oollected, waighed ud
recerded, Thus, the daily Deed intake wihs
determunad by the difterened moweighl ol
quuntity ul teads supplied o 1he muoming
and the leBover ofthe provious diy's Teds.,
Bedy weighis of rame-lamibes were alken i
e mornipg hefore Teading on weekly basis
by usieg o hang - scale, Dalo derived from
tly Teed intoke and daly weight goins
wers compuated and fecd conversion ratw
wils calciiated as (he cabuy ol foed ntake
oot e body wenght weiin.

Euergy ortal

Al the cod of the 10" week of the body
waiphl gain measurciinent, ¢nergy
utifization study was carricd out o the rmm-
lombss Four ram-lambs cindomly detecied
from cach teatment group were used for
the enerey nal, Ram-lambs were then
translerred o mdividual metabolsm cages
with slated flowrs adaptod Tor orine il
taecal collections. The ram-lambs were lod
s tlia thetr treatment diets Ror |4 days, seven
dlivws Foradaptation to the metabalism coges
wlrile the remaining seven days was usce
bor the colleetion ol sumoles Tom Feeds,
lefiover féeds, wiiae and faeces.. The
quantity ot feeds offersd o each ram-kinb
was welghed daily and the lefiover wis
collected the fallowing day and weighed s
weedl, Daily taceal and wiinury collectivne
wete dbso werghed thercatter 5% of 1he suls-
samiples of taeces and nring WEIE then Gk
IToms the samples and stoced, Subsequenily.
they foomed daily composie sople per
anintal which ot the eml of the metabol i
trial Formed a tolal compaosite sample per
ram-lonsbsdietr, Howcewer, surmpled
treahment dicts were slored separately i an
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air-tight containers while sampled faeces
andl urine were stored in a freezer (-10°C)
until they were sl reguired for analysis.

Giross energy (GE) of feeds, [aeces and
uring was determincd using an adivbatic
bomb calorimicter, The GE infake was
calculated as the GE ol the leed in dry
matter (DM) multiply by DB ef the feed
intnke, while faecal encrgy ovulpul was
determined as the GE of the faeces i DMV
multiply by the quaniity of the fasces in
DM, Digestible energy (DE] intake was
calculated as the difference between GE
intake and faecal encrzv output divided by
GE intake multiply by 100 and GE of the
feeds i M, Metabalizable cnergy (ME)

was estimated by 829 of DE intokes as
reported by NRC, (1996); Regadas Filho e
ai, (201 1), The metaboalizability (gm) was
catenlated as MEAGE for each expenmental
dict (AFRC, 1993; Regadas Fitho o o/,
20113,

Chemical ood searistical analyses

Samples of the experimental feeds werc
analyvsed for proximate composition using
the precedure of AQAC (2002% and dam
obluined trom body welght gam and encrpy
utilization were subjected te analysis ol
varianee LANOWVA) using SAS (2001 yal P=
005 level of signiticant. Muans wilh
gignificant differences were separated
usitg the Duncan's multiple range tast,

Componend LREX — PRBEM
iy madicr bl B L
e protoin {Yelibdg) 4.t 287
Crode fibee {4008 Sl 533
Al (el ) 42 L5
Etlver cxuract (46004 ) 24l 2.9
MNEE (%DM Ba.lh H2H4

LUREM = Unpeeled mw renchiuit aeal  PREM = Pacled raw bradvait imeal, USBM = Lnpeehed
souked brepdfrod meal, UEEM = Unpeeled boiled bramdlouit imeal, FF=

Mitrnbn firec exirac

Resulis and Discussion

The proximgte composition of the
experiment feeds is shown in Table | The
dry matter content ranged from 72.78% in
Ficus foliage to 89.06% in concentrate diet,
The crude protein and fibre wolues of
breadfruit that ranged from 4.53% to 48734
urd S01% lo 5.33% respectively were
wenerally low. Hence, the need (o dadek the
Fieus folinge and concentrate diet that had
| G.88%: and 20001% crude prefein and
75.74% and 13.00% in crude fibve was
necessary o augment the fibre content of
the hreadlruit meals and supply fermentable
protein o balante the supplied natrignts
teown the breadimunl meeals, which encourage
rumen degradation a5 well ws promote
production, Ash ¢ontént which ranged

USEM  UBBM  FF Concesfeate
2548 2500 TE TR BRAG

485 453 688 26.0

5.29 520 3574 P30

232 i FESE. 7.0

2.1 156 130 R

RS0 §3.92 3677 5742

Fraus Fﬂli:.gu, MFE=

hatween 2.72% and 113 1% was lowest in
LSEM and highest in Ficus foliape. The
lweest ash content of LISBM could be due
1o leaching in water during soaking of the
breadfruir (Amuss et @f, 2002 Biher
extroer values (1.09% w 3309 were
lowest in concentration dico compared (o
differently processed breadfruit meal snd
Ficus Toliage. Nitrogen free extract values
ol processed bread fruit meal (82.94% and
BS.03%) were considerably high,
indicating  high energy comtent, The
proximate cemposition of processed
nreadfruil menl in this study is simik ©
previous reports by Oladunjoye ef b
(201, while that of Ticus [oliage s
sliphtly ditferent from earlier reporis by
Afayi et gf, (2005% The stage of matricy
before harvesting and the specie could hive
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been responsible for the difference
ahserved.

Presented in Table 2 is the result of enengy
utilization of ram-lambs fed differently
priocéssed  breadiruit meal based. diets,
Significant  difference (P < 05) was
shserved 10 GE mtake, wath ram-lambs on
duet D AS03.00M L gfday  DM) having &
higher intake | followed by dicis B
(4316 13M giday DMY and €
(A28 LZ9M U adday DIV before thaseon dict
A3523 3ok )ipdduy DM, Boiling has been
reported i reduce the nutritionzl valoe with
losses wnd changes in major outrlents
ingluding j'l‘fl|l:2i|| carbohvdrates, minerals
and vitaming (FAQ, 19907 which possinly
explained the mergase that was ebserved in
the GE mtake e the ram=lambs on diet D
for them tomaet up their nutrientand energy
requirements. Faeeal enerpy outpul which
ranged bepween 793 25MIiesday DM and
9984 I MIdgrday M was sipnificantly (PP <

D027 highest i diets A and D compared
wilh diets B and C. This resull can probably
be explained by imbualance levels ofnutrient
and energy ulilization cansed by inlubitory
effects of residual toxic substances of
unpeefed raw breadlruit meal in the dict A
and the losses ol nuirient a5 a result of
botling effect of breadfruit meal in diet .
Phis is in conformity with the earlier reports
of Emialy er af (2007) who stated (hat
thoueh unpeeled row breadtrait meal has a
moderate level of anti-nutritional [actors,
thedr presence could influence higher fiecal
eprEy cutput in livestock, Lrinary encrey
(LEY loss ranged from 0.50 to 072
Mlfgiday and was not significandy (P
LS Fintluenced by dicts, though the non-
sighibicant  higher numerical volue of
urinary enérgy of dict A also buttress the
aifect ol poor nutrient and enerey ulilization
i Hhe diel

[uble 2: Eoergy wtilization (MJde'day DM of ram -lambs fed differently processed breadfruit

mial based diets.

Parmmaders A
Chess glieray Intake S5 TG
Faceal unurﬂ_:,- (R {TTE el g9

Llrinary enempy loss k72

Dzgestibde gnergy intuke | 140 e
Metabolizahle saesry intake S K5
Mesbilizphle snerey (9= fnTas
Memsbolnbiliy (gm] B2

IFicts gy
B i D SEM-

o 4281, 249¢ 4503 00 |z
FUR e g2 g 042 i 0.4
0,55 050 .00 (.01
13110, g | 24562 | 245 24t 0,75
L (K74, Ko 6241 [3d, 3864 (3
[ &7 75 | &, 0 &1 e 0,68
(.52 042 ez 0.03

u, b Means on the sime row with tatforent sipsr sonphe ane -:||,s|'||||,: iily i Tiereund I._P [L1I5). SEM =

stundard ceror ol means:

Digestible energy (DE) intake valaes of
146 16, 13RS, 1295.62, and 249,24
Ml fgdday DM were obtained for ram-lambs
on ireatment diegs A, B, € and B
respectively. The significant (P = 0.05)
mnprivvement D2 observed in ram-lambs

ain dietary rgatments B oand C can be

attributed o the processing effects

breadfiuit which reduced the level of anti-
nutritional factors and increased the levels
of energy mailability compared to diets A

Aan tha
LILL RLES
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and 13, Thiz is in line with the reports of
Oladunjoyve & al (200107 whe observed
merease in DE when differently processed
brepdfrun meals were used o livestock
feeds. Metabolizable encrgy mtake values
are ofien used as sengitive vardsticks for the
determination of overall encrey intake of o
dicl, [t measures the metabolic sum of the
pracess of digestion, absorption and
utilization of a diet in energy unit (Adeyemi
et al., 2006} Thus, the cfficiency with



PRefuler o of pitni-ladnds fid ool cevaile grocessed beesdfradd weed

which ME intuke is rvetained depends an
interaction of mwo principle tactors: the
nature of the chemical compounds in which
the ME 3 contmned and the pempose. for
which these compounds are used by the
anirnals, The estimiited ME obsarved, in this
stuchy, was sienificantiy (1P < .05 ngher in
diets B (107489 Mlg/day DM} wxd ©
(6241 MEgidoy DM} comparcd with
digrs A (93RS Mlgpdday MY and D
(102434 Mlday D), The lower ME
phserved indicels A and Doeould prebakly be
explained by the higher enerey liss through
foccal epecgy ouwtput that atteibuled o
improper  enerey  comdent feom anti-
nutritional [actors and boitling eflecry of

breadfrust meal. Motabolizable coergy in
W that manged between 168,74 and 187 73
MJigiday DM was significant {P < 0.03).
and tolowed the same trend as observed
ME. The ME in W' values in this sty
were lower than the mean valug ol
IR GO udday . as  earlier reporled by
Jobmson e af, (2003 ). The metabolizabilivy
(gmy was nsmEnibant (P o= 0.05) dng
aenerally low, Thegverare metabolizabilily
ol a2 Baidey DM 10 this study, wis
alimast an T with the report GE AN Tl
i Lda (2009} who geparted  thal
metabolizability of complele foeds s
relatively caustunt and éyeivalent te alwo

QoM iday DM,

Table 3: Growth respanse ol o -lanihs fedt experimenbal dicls

LHers
Forapmwitre A It N n SEX1LL
[kl body el (kg fr, 4l A% 056 frls [ e
Pl Body weight (ki) R (43 TR R 0. 14
Avemge ol weight i gk ZRgh 4,18 iR Lot 004
Mrverape daly: woight ouin (g) 54 5E7 BT iR AR D i £l
Avemnge dnily wetphl i (W) 2143 2B5 Ay L ik el
Axerape tofal feed ke (k) |&a |20 |28 |3 it 3%
Averape darhy foshintn ke G T2 FoE. 7" 20N GERER Gola
Freael sninveriom mikin i L Lt i o e L}

wo b Ml oy aher snnne v vt i Merent .‘\;.|.|1|,.'|'!1L:I'i::l| e .‘-i..:l_l'.iF.I.'!I.Ill':r different | P < 005 SEM =

HEILI1L|:tﬁ_| i ol s

Tuble 3 presents growth response ol ram-
lasnbs fed experimental diets. All growth
parameters, in this study were sipnaficantly
{P= L5 akecied by treatment dhets. Final
bely werghl was significantly (P < (L03)
higher i diets B 10:43ke) and C (10.068%%g)
compared with diets A (8.0%ke} and D
P 95k Avernae totgl and daily weight
gains followed the same patlern gs fsal
body weight, Ram-lanahs oo diets B anel
were sipniticantly (P = 0.03) heavier than
thwse cndiet A, The sigmificanthy (P=00,.0%)
higher fionad body weighl, and svergedoial
and daily body weipht gain of sun-lants on
diets B oand © could be as o rosull of the
processing cffeet on the breadbonn mesl
which pessibly reduced the level of ant

nutritiong] factors and inereased the abilicy
ot the aoimal to properhyoutilize the feede
that must have suppiied maore energy winl
nulrients 1o the ram-lambs compared with
those Ted diets A und D, These resulis
appear rensonable considering the highs
digestible anid metaboliesble soergy intakes
atdiets B and C [ Table 3), Regadas Fitha o
et (200 1) reported that elficient utilization
af leeds that supply adequare energy and
protein with other nutrients is required Fo
aptimum BW gain in sheep, Feed muak s
s import factor in the utitienion of few
by livestock and Is alse a eritical
determivunt of energy and protein
availaoility lor body weight gam in shoep
(Orsosanyd, 20100 This opmion with 1he
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deyrer of neecptability inherent o the diets
und physical nature of digts prepartion
might Be responsible for the sigpifican
difterence (= 008]) obtained n the feed
intake.  Average total feed antmkes of
animals fed diets B (12.90kg). C{12.653Kg)
and (1 5.685ke) were hisgher than these G
diet A {10.57ke ], Avernpe daily toed intake
wia highest and lowest (P < (.03) for ram-
lnmbs fed diets D (235002} and A
(220, 12e) respectively, This  depressed
averape daily feed intke of came-lambs Ted
dict A could probably be whributed o
sdverse perlovmance in terms of weight
aain and eneezy atilization ol the anmels,
In addition, the residoal anti-nutritional
tactors gnd low acceptability of the teed
could be ether eontributing factors thot
could have been respansible for the low
feed intuke abserved, Fead conversion ratio
(FCRY, measured as feed iblake per unil
weight sain, way siygnificanily (I* < 0.035)
different among dicts. The efficiency with
which rm-lambs converted leeds For body
weipht gain was lower (P= 0.05] o0 diets B
(309 gnd C (3.10) indicating  better feed
conversion o of the diets compared with
digts A (3707 and D (444 The hagher
average datly weight gaan oasd beter FCR i
diets B oand C abiest o the supererly. ol
s diets,

Conclusion :

Baze on the results obtained 1h this work, 0
o coneluded that feeding of dilterently
processed Breasdlouil oredls wath Tews
Foliue and concentrare 10 a complete diet
cun e gsed inosmadl suminant nutriien o
promete body weight gaim, mest especially
during the cry cseason. Howewer, e
pificocy of peehng oy Brepdfuot ang
seaking of unpectod row breadinnt ments
maproviing e putritive vilue of bread il
meal 35 demensteated by the superior feed
ke, weight gmn oand [eed utihzalion

afficiency ofthe rai-lambs on thesediens,
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