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Abstract

One hundred and Jiftv Arbor acres broiler chiickens aged jour weeks  were (sed in
determining the effect of fermented rice husk meol diets on the performance and nutrient
digestibility of finisher broiler chickens. Thev were allotted into five distary treatments
containing 0, 3, 10, 15 and 20 % rumen liguor fermented rice husk (REFRI) meal,
respectively. Each treatment was replicated three times with ten chickens each. The
experiment was carried out using the compleiely randomized diesign. Feed and clean water
were supplied ad libitum through the five weeks experimental period . Routine and standrd
mianagement preiciices were strictly observed. Data on weight changes, feed intake and
mortality were collected while feed conversion ratio was calculated. The results showed no
significant (p=01.05) differences in live weight, feed intuke, feed conversiom ratio and
maortality. However, the growth rate was influenced (p<0.05) by the dietary treatments with
broiier chickens on dietary treatments contuining 15% RLFRE and 20% RELFRH having
higher (p<0.03) growih rate than those on 5% RLFRH and 10% RLFRH . Apparent
digestibility results showed that dry matter, crude protein, crude fibre and ether extract
digestibility were influenced (p<0.05) by dietary treatments. They were optimized at rumen
liquor fermented rice husk levels of 910, 9.29, 12.03, and 12.31 ghhg DM intake. However,
nitrogen free exitract was nat sigrilffcaatly (oo 0857 infuenced by the divdoary orootments, Tl
resnles from this sty showed that diets contuining REFRH hed no adverse effect on brailer
chickens performanve and mutrient digestibility of the finisher phase; as most of the
performance parameters were not significantly different from the control dies, Bventy percent
RLFRH inclusion level is recommended at this phase for improved growthrate.
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Introduction compet

ition between man and animal

Poultry production is an important source
of animal protein for human population,
Poultry products are widely accepted for
human consumption and also have quick
retumns on capital investments. However,
broiler chicken production in many tropical
and sub-trupical countries is affected by
scarcity and high cost of conventional feed
ingredients (El-Deek er al, 2008). Feed
constitute 65-75 % of the total cost of
broiler chicken production, Cenvectional
ingredients are cxpensive because of

{Dairo ef al., 2005). The main ingredient
used s energy source in formulating feed
for poultry is maize; it accounts for about 60
%o of the total amount of feed ingredient
required in poultry dicts (Afolayan, 2012).
There is therefore, urgent need for
alternative locally available and chedp
source of feed ingredient which is not
directly consumed by human. One of the
cheap sources is rice husgk which is a by-
product of paddy rice processing, Over 90
% of the world's rice is produced and
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" warld 13 estimated to be 3.0V kg hectan= i
1996 and between 1990 and 1995 o was
calculnted to be 37 kg'ha'vear (FA(
2012). Acconting fo FAD (2012) m.
prodisction increased from 4.2 million
tonnes in yeur 2013 to 72.9 million tonnes
in year 2015. The husk {outer covering of
rice) produced from this rice is either bum
awny or heap up ns waste. This is because of
its higher fibre (28 %) content (Oyawoye
and Nelson, 1998). The high fibre content
of this by-product has bimited it usage by
chicken because they the enzyme capabic
of breaking down this cellulose cell wall,
thus making the nutrieat present in this by-
product unavailable. One possible way of
overcoming this problem is by
fermentation. Fermentation procedure has
been used 1o improve the nutritive quality
of waste of many farm products by reduclng
the fibre content while increasing protein
proportion therefore making raw
substances rich in npn-digestible
carbohydrates a major functionz! livestock
feed (Dairo and Tphevemi, 20:3)
Fasthermore rumoen liguir has proven @ b
an excellent solvent tor fermentation high
fibre by products (Adeyemi and Fumilade,
2003; Abusickong, 1991), Rumen liquor is
the filtrate of the rumen content, These
fluids contuin large amount of microbisl
enzymes which rumimsnts utilize for fibre
(cellulose, hemicelluloses and phenolic
polymers) degradation. The microbes nre
uble to synthesis betn-glucanuses, which
are used for the breakdown cellulose,
hemicelluloses and pheaolic  polymers
(Hungate, 1966}, Adeyemni and Familade
(2003) report that formentation enhanced
the nutritton valoe of maize cob. Their
study showed that replacement of maiee
with rumen filtrate (liquor) fermented com-
cob in layer diets increased the crude
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protein sapdent thinco tolds while crude Bhirp
decrmsoy fom 42 48% 0 opda 1 Ivepvieg
(here are oo studies on the efivot of sumien
liquor fermented riee Busk meal dicw on the
performanee and outdent digestibility of
finisher brodlor chickens. Therefore, his
study was carned out to deterntine the offeot
of rumen liquor fermented rice husk mieal
dicts on the performence and nutbent
digestibility of fimsher brotlerchickeni.

Materials und Methods

This experiment was conducted st the
Teaching and Research Farm of the School
of Agriculture snd Agricultursl
Technology, Federnl University of
Technology, Minna, Niger State. Minna lies

‘within Iatitude 9° 37" North and lungmu:!n
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6° 32" Fast. The average temperniure in
Minga is betweet 19 o 37 “C with an
pnnual minfll of 1312 mm.  The mean
annual relative humidity is between 21 1o
73 % (Climatemp, 2011).
Rice husk fermentation and diet
preparation
Bovine rumen liguor was collected from
mircasaes ol'an TJ.-;;LUEA"TLM &fa Minm
shitteir. The rumen content of the
shiughtered cattle was taken nto @ well
cleaned room and was immediately poured
into fine mesh (mesh size), Solid marcrial in
the liguor was discarded while the fluid
(liquar) part of the content trimsfered to
airtight nylon bags. The whole process ook
approximately 10-15 minutes.
The fresh rumen liquor was sprayed oo rice
husk at 300mifkg using procedure of
Mubannad (2010}, After spraying, the rice
husk was stirred and packed in
polyethylene bags which were made
uirtight to secure snaerobic fermentation
for 30 hours according to the procedures of
Muhannad (2010). The rumen liguor
fermented rice usk meal were air dried for
three days: Ssmples from dried rumen

-z



Figguor frmsenied rice ol A NI et
1 clarith! :'l.'l.?‘.!l"-".-'-.: i Pl o el )
ADAC (S0 poveduds,
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represent fivie medtmente and the diot ware
rade by -L}JI‘.I.L"IH‘.g e fwrl . L reddiants,
snd nutrient. cemposition ol the
experimiental diets are presented inTable 1.
Zero pereent (RLFRH ) replocetiient wns
the control dict while 5, 10, 1S and 20 %
replacements of malze with rumen liguor
fermented  rice  husk ively were
tagged diets RLFRH 5, RLFRH 10,
RLFRH 15and RLFRH 20, respectively.
Management of binds and data collection
One mmdred and Gty Arbor seres biviler
chickens aged four weeks were mndomly
allocated to the five experimantsl digtury
trestments, each treatment had three
replicates and cach replicate bl ten
chickens, A completely andomizes] design
was ussd. Feed, water and light were
provided 24 houts. Standard managemen|
practices were observed, The birds were
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it Lo ssed thelr nubitionil] reguaemel:
seacding o NRO (1994,
sty Beoiler olicken Wil werpled al thy
ineeplion ol expiriment and weekly
throughuut the experintental perisdd, The
body weight oain was obtained by
subinizting the tnittal welght from the fnal
weight of the broiler chickens st the ead of
the experiment The daily weight gain of
each bird was determined by dividing the
totnl welght gain by total number of days.
Aknown quantity of the feed that will allow
for ad Libium inske wes given o ﬂu
chickens daily for s period of four weeks
with the left over vollected every muming
throughoit the experimental period. The
dnily feed intake was gorten by subtracting
ihe left over from the amount of food
offered the previous days, The feed was
weighed using weighing balance. The feed
conversion ratio (FCR) was calewlated as

provided’ o

reared ina deep litter house; feed sndwater  dry matterintake perunit weight gain
Tiskle, £: Togredients comepesivhis of cxpeecimentad fich _

Sopresant (S RLFAIE Al YR ST i HEVHTIES LFHiEn
1 2 ] ] ST “ A LB L LT
Rive ik 0,00 3,11 o2 w53 1244
Orowndna cake 2802 b: 5 U] il ] 8] 3k
Fiah menl an . (hx 4100 LA 4.00
Palm i R 1L R 100 I.0d
ﬂ-}'ﬂﬂ‘ shell 1.00 100 100 1.0 100
Hone mea] 200 200 2 00 200 200
Saki 025 02y pas ET 024
Vivmin premix 025 (.28 028 023 0.25
Lymioe .25 0,25 .15 0 Q25

i 0.25 (il 25 028 0.2

Yot 199.00 19050 100.00 100,00 100,00
Determined analysis
Dy mintles 348 B2l BE.64 50.55 88.35
Ah 643 657 652 645 655
Gt protein 1759 1795 1781 1788 17.78
Ether extract 3.49 344 351 16 369
Crue fiber 37 340 348 347 351
Calelum 10in% 10,6 1008 1008 10,14

; 5% isn 557 5.41 570
ME (MIAg) 1249 1LY IR LEEY 1184
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il known quantily W fesl A thnsdsliny
aeelimatiadion period wis ullowed proe to
& lhur-day coliection period Dropyrings
voided by each bind were cullocted on o
daily basis at 09.00 hours. (are s titkien (o
avoid contamination from fauthers, sonles,
debris und feeds. Total fieces voided by
each replicate were callected using a
collection temay, The faeces way weighed
(wet basis) and oven dried at 85°C until &
constant weight was obtained, At the end of
the faecal collection the fotal dry faeces for
each replicate was  bulked, thoroughly
mixed and 30 % of it was weighed and
ground to a size that could pass through a 2
mim sieve for proximate analysis. The
difference between the nutrients in the foed
consumed and the facces or nutrients in the
fusces voided multiply by 100 gives the
spparcnt digestibility coefficient of the
feed

The data on performance (body weight
gain, feed intake, and feed conversion miio)

B liAL Upeiiibiling ijlind -

.,-'.L--'-:-.f.-"'.u.u’-» Wit e Way analvais
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T .1 they wire sepanitied sl the

fpual = igt.m_l,uul tifflerenee (LED), SAS
3011 ) antistionl packoge wes uwsed.

Resuits
The results of the proximate composition of

the unfermtemed wnd formented rice husk

meal are presented in Table 2. The dry
matier, crude protein, etheér extract, crude
protein and nitrogen free cxtract increased
with fermentation, while the crude fibre and
ash eontents reduced.

Effects of fermented rice husk meal diets on
growili mte, live weight, feed intake, feed
conversion ratio and mcrm’[ity are
presented in Table 3. Dictary treatments
significantly (p-<0,05) affected growth rate
(measured as Average daily weight gain).
Live weight chonge, foed intake, foed
conversion ratio and mortality were,
however, not influenced (p>0.05) by
distury trentments.

Chickens on dictary treatments with 0, 15

Libds I Proussdy gestijsil J snfermrnteids Lrsaslied obor link wiied Hisle pivaentid 1™
chanic

Pgrermaters Un&rmeaed nuen hask, Farrnmied tice sk 2k chanms
D mdiler ET0U 90,30 83
Critide prolein [FR T.57 2335
Ether extract 220 <00 §5.80

Ah 1350 154 124
Cmde fiter 4612 %33 ST35
Nitiygen fiee extroet 27000 41 3604

e

Table 3: mammm-huhmmwmmumﬂ intake {g/day), feed

canversion ratio and mortality of broiler chickeay
HLFRHO

Parameter RLFRHS  RLFRHIO RLFRHIS RLFRHM  SFM
Tnital weight FETHER .01 234 33331 2534 1121
Girowth 1387 176 1a.50" 14.68° 14.80° 17.143
Libve weight 631.91 548,48 66124 614 94 63426 o418
Feed intske 15,62 4873 xR 5098 60,13 2012
FCR iw 416 168 3,68 407 0167

000 000 0.00

0.00 0.00:: 0.00

m—
Menoy with différent letier along the samie row tire mgm‘ﬁmij diffecent {p<(.05).

SEM: Stendard error micun
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andd 20 REFRH inchiasion Jevels ad slintiae
{p=0,05) grovath e, Simitlarly, chickens
on dictwy Tretments with 0, € ww 20
RLFRH imnclusion levels ol similu
(p=0.05) growth rele. However, broiler
chickens on distary treatmientswith 15 and
20 RLFRH inlusion had figher (p<0.05)
growth rate than those on treatments with 3
and 10 RLFRH inciuston lovels,

Thie effects of numen lguor fermented rice
husk meal inclusion o diels on oulsient
* digestibilities are presented in Table 4. The
resufte ghow that dietary treatments had
effect (p<il.05) on dry matter, crude protein,
crude fibre and ether extruet digestibility.
However, nitrogen free extract digestibility
was not influenced (p>0.03) by dietary
treatments. Chickens on dietary treatments
RLFRH 0, 5, 10, und 15 had similar
{p>0.05) dry mmatter and crude protein
digestibility. Similarly, chickens on distary
trestments RELFRH 0, 5 and 20 had similar
{(p>0.05) dry matter and crude protein
digestibility, However, those on tiestmisnts
RIFRH 10 and 15 had higher (p<0.05) dry
matter and crude protein digestibility than
thote on RLFRH 20. Crude Gfbre
ilﬂ?ﬂlbiiii‘_-‘ U‘f‘ \'iii‘.’LL'!I'\. T 4 ST AT
RLFRH S, 10and 15 were sunilng (p=(.05),
Crude fbre digestibility of chickens on
RLFRH 10, 15 and 20 were also similar
(p>0.05). However, chickens on dictary
treatment RLFRH 15 had higher (p<0.05)

T
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crinde  fbre digestibilits ol these un
REFRIE 20 and 5. Fustbiemmore, drude e
Gigesibllty of chickens oo treatment
RLFRH 20 was also higher (p0,05) those
on frepiment RLFRH €. Results of'the ethar
extioet digestibility showed that chickens
on diciary reatments RLFRH 0, 3, 10 and
15 hud similar ether extiact digestibility,
tiworr digestibility wore, howower,  bigher
thun thos2 chickens on dictary RLFRIT20.
Presented in Table 5 are the results of rumen
liguor fermented rice husk for optimal dry
mutter; crude protein, crude fibre and ether
extract digestibility. These resulls showed
that dry mutter, crude protein, crude fibre
and ether extruct digestibility were
optimized nt rumen liguor fermented rice
Butak levels of 9,10, 2.29, 12,03, and 12.3]
glkg DML

Discussion

The proximate composition showed that
fermentation improved the nuitient values
inrice husk. Dry matter, crudo protein, ether
extriet and nitrogen free extraet incroased
with fermenmtion while agh and crude fibre
reduced, In line with the present study,
Akinwolere and Tsado (2014) reported that
pamyen iilmle O glica pitt mal Enenedsod
dry matter, erude prodein and it reduced
erudie fibre nnd ash. Adeyemi and Familade
(2003) indicated that fermentution with
rumen filtrate increased the crude protein
contemt three folds while crude fibre

Table 4 Effects of rumen liquor fermented rice husk diets on percentage dry matler, erude
pritein, erude fibre, ether extract and nitrogen free extract (NFE) digestibility of brailer chickens

Paramelers RLFRHD RLFRHS RUFRHID RLFRHIS _ RLFRF20  SEM
“Dry manter S1.00% 91.33* (R yieT #9335 0,843

Crude protgin =~ $8.67° LEF ) o067 S0.ET 86.67* 0573

Cruds fibre 600" 77.00% 033" BIL6T 7433 1.850

Ether exteact 9033 91.67" 6T 93,00 gt 0,953

NFE 9p i3 6,000 99.67 D647 0347 0182

Meam with differeat letlor alony, he same fow are significantly difercat (p<0.05).

SEM: Standsrd grror méan

NFE: Nitrogen fiee exirsit
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Crude protein Y oERA LS IN <o RoN op7 B Ty
Crunle filwe Y=55.700 4 279X - 0.1 X" 045 1200 #2557
Ether extract Y < 00,184 + 0.562X - 002087 6,91 1238 913
decressed from 42.46% 1o 28.94%. This'  fermented wheat bran bascd diets

can be attributed 1o presence of microbes
present in the rumen liquor which are able
to synthesis beta-glucanuses used for the
breakdown' cellulose, hemicelluloses and
phenolic polymers os reported by Hungate
[1966). However, contriry to the presemt
study, Akinwolere snd Tsado (2014)
reparted an increase in crude fibre when
shea nut was fermented with rumen filtrote.
The rcason(s) for this is not known, but may
be due o the nature of the test ingredient
used.

Rice husk lermented sumen lignor had
significant influence on the growth mite of
broiler chickens. Chickens on  dietary
treatmeats 15 and 20 %% nclusiun kevel liad
higher growth mte #t the S sad 10 %
inclusion levels. This may implics that at
lower inclusion levels, rumen fermented
rice husk meal do not have enough nutrient
to make significant improvement in the
growth rate as evidence in the digestibility
trial results where dict with 15 % RLFRH
inclusion level had bemer CP, ather extruct
had  digestibilitics. The growth results
obtamed in the present siudy is contrary to
those of Adeyemi er al (2008) who
recorded the highest average daily growth
at 0 % cassava enhanved with dried cage
layor waste and fermented with rumen
filtrate. Similarly, Muhsnaad (2010) did not
vbserved any differences in the growth rate
of broiler chickens fed rumen filterate

g8

The result obtained from the digestibility
trial revealed that dictary treatments had
significant influence in dry matter, crode
protein, crude fibre and other extract
digestibilities, These purameters Increased
with ingrease of the inclusion levels until
they were optimized. This reveals the
concept of oplimization of nutrient in
poultry diets, Law of diminishing returns
stated that * as more investment inanarea is
mace, overall return on the investment
merenses until it get to » peak (optimal
leyel) when additional investment will lead +
to o decrense in output assuming all other
variable remuins fixed™ The dry matiér,
erue peotein, erude fibre and ether extoct
digestibility were optimized m different
melusion levels. This showed that different
levels of inclusion are reguired for different
nutrient digestibilities (NRC, 1994;
Mbajiorgu ef al, 2011). This might be the
reasom why some of the performance
parumeters were not significantly affected
by the dietary treatments, NRC (1994),
Mbujiorgu et ol (2011) and (Alabi er al.
(2013) reported that different growth
parameters Were optimized at different
nutritional inclusion levels, Akinwolere
and Tsado (2014) observed that rumen
filtrate fermented Shed nut influenced
crude protein, crude fibre and cther extract
digestibilitics. They, however, did not
delermine the optimal levels.
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Conclusion

Thee results from this study showed that in
all the perfermance charsctoristics
measured only growth rate was influenced
by dietary treatment. Whereas the
dizestibility study showed that dry multer,
crude protein, enide fibre and ether eximet
were influenced by dictary treatinents and
were optimized at diclry treatment levels
of 9,10, 9.29, 12.03, and 12.3] 2kg DM
intake. Furthermore, rumen |iquor
formented rice lusk meal had no adverse
effect on broiler chickens performance and
nutrient digestibility af the finisher phose as
maost were of the performance prmmeters
wete not significantly different from the
control diet. For improved growth rate, CP
and ether extract digestibilies, 15 %
RLFRH inchasion level Is recommended.
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