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Abstract

»
"‘-z.t

Jeorel chicks o evaluat?

)"\’.\’ o=\ ("(‘/\‘.\“-()/(I /)’It‘(‘k //(N'('() (L

Leir erem chpcrformance w hen fe hoiiid

: . v : : ) - — s " ’ C Y ' \'[I)I) ( )

0 aned 200 v/ke divtary inclusion levels, with no exogenous enzyii . :

/ [0, ¢ 1(1 LT N & ) on (l)l("/ 'l. D

e wecks! feeding trial way conducted on . . . ey
i b ol s dddicty confamng waler Infm'in/h(.’:'n'h/mrmum:.v.\'l/n’:\‘) llh’”" (v ”“.{/ "’: g
a2 ntarion (Diet 1, /){t'l : {
{ 1ag .3 : . i O e (Maxiorain ) sup lemenltalt el 8
g ad Diet 3 vespectively) and then with exogenons enzyimes (:\I.:.\‘t:qmm. ) supple ol 1o 1 -
Lond Diet 6 respectively); as a replacement for wheal offal (WO). The hirdy were randomly @ ."‘."‘ PRESSIR 4
< Yoedietary troatmenis, vith three replicates por dict cond 16 chicks per replicate, and fed (l(’°llh"*.’"?./"’ -‘,‘ ‘. { B
%{ secks. .4i ‘e rn(/r@/‘llu foedin: rial. three dirds per replicate ware ruml‘nuh selccted, remoye. /mm‘/‘ e i
i 1uoor aned placed immetaolisin cages fois divosibaliny sudies. [hey were hept in il:cc'ugc’:\‘ﬁ"' (i i"“ cluys ” :
oble them adjust cdequately to the conditions in the capes, followed by fuccd! collection that .'.J.\’It'cl,/(u i
wur days. Resalts show that there were no sicaficant (P >0, (031 differencesin init-al body u'c'i}:.hl. Ime'l‘, by H
Treicht, average body weight gain, total body weight gain, total feed intake, jeed conversion ratio and | gv
srofein efjiciency ratio behveen birds fed 0, 10 and 20 % dietary inclusion levels of WIM 7/u.'ru were 1o . B
"2“'}."'{/"""”’ (1'>0.05) enzyme and waler hvuvinlh [evel interactions for these puramelersy, indicating that B
wed intake, hody weight gai ancl feed N
o

é:xugcnm.' v enzymes addi
T yaversica ralio 1 COCienre
);hr’ dictary WHM increased, ine
~gereased the digestibility of the nutrients.
Cwrameters, WHAM can effectively replace WO 100 7
f_j.s;z'dilion: however: better nutrienl digestibility are

R0geNOus ¢iIZymes..
A |

4
'l(ey words:
- gigestibihity.

Water Lyacinth meal. cockerels,

’0*’

. Introduction

Poultry farniers i some parls of the world usually
'?ymfcr cackerel farming due to low cost of day-old
Suioks: besides. cockerels require less floor space
d feed and there is higher price for cockerel meal

u;.q b~

{4
Sian that of broiler meat. 1t as also believed that
;uckcr:l; gre less suscepuible 1o diseuses
%:Jmp.nri onto broilers (Sil et el 2002).

dater hwacinth is & free Hoang perennial aguatic
| ;:!;ml ol Lichhornia genus in the Pontederiaceac
thmily. Tos native Lo tropical and sub-tropical South
Fmerica. and is one of the lastest growing plants
flnown; and are produced srimarily by way ol
4runers oy stolons that form davcehiter phints. Tt
FEows profisely as a nonious agquatts weed. fornng

<
» -

§ Vgeria Pondiy Science Josrnal

tion did not sienificantly (P>0 ()3) affect [
Is fod WHiN diets “rudde fibre dig
licating decreased utilization,
It iy therefore concluded that basee
0z in the diets of cockerels without exogenots CAZymes

obrain

wiibility decreased significantly ( 17<0.03) ay
sehile the exoecnous enzymes addition
I on growth perjormaiacy

e wehen the WHM-bascd diets are treated with

exosenous enzymes. growth performance, nutrient

Jense mats that can spread across water surface

eventually choking aa entire walel body. 1!
allowed to proliterate. It is the Mosl invasiye
aquatic wead species known and have become a
werror and *a menace in many tropical and
subtropical countries ol the world, including
Nigerta, Many international conlerances  and
sympusia have been held on its  complete
crodeation and control, butnot niuch sticeess have

been achicved practically: the weed continue to

spread atan alarming rate. In Lt the presence ol
water hyaciath dismpts all ife in the water (Center
of al . 1999). causing high evaporanon rate anil
loss of water Shoeb wnd Singh (2001 reporied
Uhat under Envourable conditions,water acth

»
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Nalik et ol: Groveth aned mutrient digestibility of cockercls fed varying levels of water hvacinth with enzyme

can achieve
heetare perday.,
[ 1S ¢
production is incurred in the procurement ol feed
and feed ingredients for poultry (Idowu er af.. 2005).
o minimize this, there 1s an urgent need for animal
seientists and [eed nutritionists to address the high
cost incurred. on feeds and feed ingredients by
~ourcing for non-conventional feed inaredients that
ore cheaper and nutiitive. and can replace the

convent:onal ones  Fortunately, water hvacinth
plante though a weed. has high nutritive values

similar o high quality  forage  (Dung. 2001).
According to Malik ef «f. (2014), water hyacinth
meal (WITM) when compared to wheat offal (WO)

has a higher CF content (21 % versus 11 %), lower

CPeontent (14 % versus 16 %), higher ash content
(24 % versus 6 %) and comparable cther extract (5
Yo versus 4 %) and metabolizable energy content
(1901 K l]/kgp versus 1845 Keal/kg). The challenge
therelore is converting a weed of nuisance value in
o a valuable feed resource for podltry, as a non-
conventienal feed ingredient,

Several (xogenous enzymes have been used by
different workers in nutrient utilization and
retention studies for different catenories of [arm
animals, cspecially when fed lbrous feedstulTs.

a erowth rote of 17.5 melric tons per

e ted that about70-75 % ol the cost of

They have been used to inerease the availability of

nutricnts by rctarding the adverse cllects of anti-
nutritional _factors present in feed components
(Munir and Magsood. 2013). Enzymcs arc added to

animal ration with the goal of increasing its
dicestibility, removing anti-nutritional factors and
improving nutrient availability: and a Jarge number

- - - —

- — - - -

evaluate the growth performance and nutrien
digettibility of cockerels
varying

- —

Vable 1o Proximale compo-ition of water hyacinth me: l!(WHM)
Par .lHH‘TL]  Composition (g/Kkg)
.,.'.5;}' matter 3 9:49.00
Crude protein 14,10
Crudc tibre 213,30
lither ¢ Ntract J30.00
Ash 231,10
Nitropen free extract 330,340

of carbohydrases, proteases, phylases and lipases
nre uscd for this purpose (McCleary,
Therefore, the objective of this research study 1s 1o

2001).

{

fed dicls containing
evels of WHM (as a replacement for wheal

affal) supplemented with exopenous enzy mes al the

chick phage. .

p’ #cabdi i dilbs ki V’t’(‘rm Poudtry Science Jowrnal

Mt&”uv WMl N Nagd A v R Gh vt L Yen

-
-1

|
-

)
ga
[ 7 1

.

Malcrials and Methods
Preparation of Water Hyvacinth Meal .,
Watcer hyacinth meal (WIM) was prepared using &
the procedure of Malik et al. (2014) Whole pl;mts'
of water hyacinth were collected from the eurl’acc
of the River Niger by hand and using lecal canoes:
al Nkukuso village. near Bida, in Lavun Loca(
Government Area of Niger State. The harvested §
preen plants were sun-dried for a few days at the: ﬁ

river bank until they were properly dricd. Foreign: i

cutrancous materials such as Jeather wastes i'
cmply (in containers. iron materials and dried :
weeds were manually removed. They were then
packaged in polythene sacks and lrmmportcd fy §.
the Animal Production Faboratory of the Federsl
Um\cmly of ‘Technolozy, Minna, tor Turther §
nrocessing. [n the lab, they were over dried ata |
lemperature ol 80 C lor between 18 10 4 loursta™ g"
a2 moisture content of less than 10"%. The dricd %
samples were then milled withan attrition milland I?
sicved using a 2 mm sicve to obtamn the water ‘;f
wacinth meal (WHM); which was stored i =

vlastic containers with  tight-fitting lids u'l"'ﬁ
needed for use i low*ulalnu' the L\mnmc'*t" 1-‘2

s .
2 A
-

b
€%
R S
- 1
.l
v"..
}.

dicts. Table | pives the proximate cmn*xmlmnrf& -

(he WM.

Lxperimental Location
This Research Study was carried out at the Poul m ;
Unit ol the Animal Production Teaching and
Rescarch Farm. Federal University of %
Technology, Minna. Minna is the capital cily 0{‘?’
Niger State ol Nigeria,  with an\csllmatud

population of about 500.000 and a ldad arca cf@?
about 6,784 squarce kilomelers., Ttis located in the 35
Southern Guinca  Savanna  Vegetation  Zoht, &%
between Latitude 9" 37 North and Longitude 6°33
last. Its mean annual raintall is 1300 mm, taken.
[tom an exceptionally long rccnrd ol‘ S0 vc'xr§.‘fﬁ
Temperature ravely falls below 227
are 40 “C (F chnmlv
(November -
i Apnril and lasl.x le\\un 190 o1 1d 200 dav!}
(2009-2013  Postgraduate School  Prospeetui, ’{‘
Iederal University ol Technology, Minna). e
lxperimental Diets f .33’
The L\punmnl U diets were formulated 85 ;i
follows: Dict 1, 2 and 3 contained €, 100 and 209 22,

o/ke dictary inclusion levels ol WHM (I(pld('mﬁesi
0, 50 and 100 % wheat olfal respective!y) with o 25

»ﬁ
CXOUCnous cnzynics (\ld\ll rain m) added: wh ""J’t;

oy i‘r :
" ‘.'..
8
‘ bo \ﬁ. .
‘- 1~ o -
2,
- . e
o\s'
R ©
» i
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i. NMahk o al. (soenvih aned miiiced ¢./i.~4-.'\l:/).'h'l.|' :3/(,'.)( kol Jodd !'mj'iﬂj: lovels of wdler /I,l'm‘l‘ﬂlh' wiii s’lli?}’/ll;‘ - . :. :.:r: '~
- = " | ' 1 Y
4 Dictd. 5 and Gcontained 0, 100 and 200 p/kg dictary  the birds (ambicent (emperature Was about 32 g 41 LH 4 4 e
A inclusion levels of WHM (rcpl:\cing(),S():md 100%  On the arrival. of the ClliCkS;f the bifd?'.' \chf R
wheat olfal respectively) with Maxigrain® added at unboxed and counied: and anlibioties, ™ [
the rate of 100 ¢ per tonne of the mixed feed. Other  multivitamins,  vitamin C and glueose  were <
feed mgredients used were purchased from Minna administered in their drinking water as anti=stress -
Central Market and from other feed inpredients and - souree of ¢nergy o stimulate .lccd_
depots within Mimna metropolis Table 2 shows the consumplion. The I)Oirds were then fed wulh. {
aross composition ol the experimental diets (p/kg commercial pulletchick m.ash for tv,0 :wccks. alter
dict). which they were weighed. l»glm'c heing
Experimental Animals and their Management introduced to the six dilferent experimental dicts. p’ '.
3\ otal ol 288 day-old Black Harco cockerels were 48 birds were randomly S‘*:lwwd"“"d ".“““Cd Lo .
i shtained  rom Minna hranch depot ol Avian cach treatment: with 16 lm(ls' per rcplncu!u ufnd
1 Specialties 1imited, hadan. Bole the grrival of  three replicates per (reatment. ‘They were Led for
1 he DLirds. the deep litter house was horoughly — six weeks, During, the course Ql the cxperiment.
i washed and disinfected and the Hoor was covered clean deiking wited and fresh feed were SL.IPPI.!Cd H
4 with wead shaving up to 10 .em depth. Drinkers anc (o the birds ad libitum. A standard vaccination 3:
A feeders were setin place in the pens and sources ol programme Was zulminislcrcd. Lo th. birds from ‘f[r
1 weal provided using stove and coal pol. The deep day old till the end ol'the hr(mdmgpcrm}l Lo ensure ;;‘.’.
1 litier house was then covered with polythiene sheelts that the birds were immunized agiunsi ndjor : L
1 which provided adequate brooding environment for - poultry discases. Records of feeds intake. hody f‘r
| ’ weivhtgain,and leftover feed weie taken. " ; :
1 Table 20 Composition of the experimental dicts (/kg) e ‘ i
Without enzymes With enzymes ; § )
A WO replacement 0% - 50% 100%% ()% S50%  104% v &
‘ Ingredients (g/kg) — Diet | Dict 2 Dict 3 Diet 4 Dict 5 Dict 6
1 Maize “mf”"'.'l'.'s?.t’)’()’-"“""'".'x?}'ffﬂ}""“’"_3?}',’m)"' 153.90 153.90 453.90
4 Groundout cake 251.10 231.1% 25110 251.10 25140 251.10
r Wheat ofTal (WO) — 200.00 100 00 () (i) 200.00 100.00 0.00
4 Water hyvacinth meal 0.00- 00.00 200.00) 0.00 100.00 200.00
4 Fish meal 20.00) 20.00 20).(X) 20.00 2().00 2().00
‘1 Palm oi! 10).61) 10.C0 1().00) 10.00 10.00 10.00
.; L.V\'iHL‘ S () 5.00 3.0 5.00 S()() 'S.(n
4 Mcthionine 5.0 5.00 500 5.00 5.00) . a0
4 Bone meal 43 00 ShRelY 43, ()) 45,00 43.00 400
4 Limestone oL 500 3.00) 3.00 5.00 A
A *Promis 1,50 7,50 2,300 2.30) e BRI
4 sl 2,50 LG 2.5 2.50 25N .54
_{ Determjned Analysis - | :
Ay maiter -§93.00 901 .00 90 000 9(15.00 §79 N $09.00
3 e protein 106,00 20() () 206,30 206,50 20030 203.(30)
A Cras libie 60.00) 86.70) 03.30 6(0.00) §0.00 $0.70
A Liher extract 10 O 135.00) 1.15.00) 165.00 165,00 | GO0
A Ash 105,00 100,00 126.70 1GOL00 100.00) 11130
A Nitrogen free extracts 372.00 33030 330.50 373.50) 1284 33780
A i 1S T T OO TN i - 20 000 G 1 Vitamin ke 250000

2 Vise i 1, 300000 myg: Vidaniin 1 |
Copp e 206000 m o Todine,
A Anticakbon 1 250,00 me,

Nigesia Poslv Scaence Jonrin "

A Laci 25 ke o) pramix is made ol the lallowing
g Nban K 200000 Vitarin 13y 180000 myp, Vitamin 13
& () myp: Polic acid, 750,00 m, Vil

GO0 00 me. Tron. 20,000 G me: Manzanese.

. 5.500.00 g,
in. 60,00 myp: Choride, 300,000 1y
1000000 ma: seleaiim. 200,00 myZine. 30,000 10 g

N, 27 30000 m . Panthoiheme herd = 3000 e,
{‘Uh&lll, ?‘ .“\‘\: )n;,'?
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The Tollowing parameters were determined using
the procedur « of Adesida ¢f «l. (2010). Average
feed intake was obtained by subtracting the
quantity ol the Jettl-over (uncaten) feed from the
quantits ol teed supplicd (o the birds per day.
Weekly hody awveight gain was determined by
subtracting G dody weight of the birds in 1he
preceding weet from the body weightof the birds
the Tollowmy weck. Feed conversion ratio (FCR)
was obtained by dividing the average feed intake per
bird per week by the average body weight gain per
bird per week foe cach treatment while protein
cllicieney ratio (PER) was determined by dividing
the body weigat gain by the birds by their protein
intake.

Dicesiihivitv Sudies

Althe end of the six weeks' feeding trial, three birds
per replicate and a total of nine birds per treatment,
were tandomly selected, removed from the Moorand
placed in metabolism capes for three days, lor them
(o adjust to the, conditions i the cages. Mcasured

quantitics ol fiesh feed were then given to the birds
daily. while the=droppings were collected 24 hours

later (and for Tour days) using aluminum lols, based
on the total collection method Collected droppings
were then oven-dried at 80 °C Tor 24 hours to get a
constant weight. The oven dried facces were then
packaged in polythene bags and stored in plastic
containers in a deep freezer until needed for
analysis. Apparent digestibility of nutrients (ADN)
was calculated using the formula described by

Isikwenueral. (2010) thus:
ADN “(Nulrient intake)—=(Nutrient ir: facces voided) x 100

———— A ——— e —— L ——

Nutrientintake

> - -

Total digestible nutrient (TDN) was calculated
using the formuila given by Church and Pond (1988)
thus: .

TDN = Digestible crude protein + Digestible NI+
2.25 x Digestible cther extract

Chemical Analysis '

The proximate composition of the water hyacinth
meal (\WHM). the experimental diefs and the
collected faccal droppings were determined using
the procedures of AOAC (1990).

Statistical Analvsis

Data oblained from this rescarch shily  was

subjected to 1 one-way analysis of rarnance

(/\I\'()VA)imscd ona2 x 3 factorial model using the

Statistical Analysis Software (SAS. 2000. Version

~than

I acosth wiih enzyme

6). Where means were significant. they svere
separated using the Durnican Multiple Range fest

(Duncan. 1955).

Results and Discussion .
There were no signilicant (7-0.05) ditterenees in®
initial body weicht (IBW). final body weight
(FBW). total body weignt gain (TBW). average: '
body sweeht gain (ARG total fecd I.*l{!'\.C
1D, feca conserson ratie (FCR) and protein

- .
.

cificiency  ratio
supplemented and  non-supplemented diets and

(PI'Rjy betweernn enzime- 3

between 0. 100 and 200 p/ke dietary inclusion - £

levels of WHM (Table 3) This result dces not' - &

» . . ’ » ’ I { By
qitite aoree with the lindings ol Alam e/ (2003) -

who reported that cockerels fed on enzyrmatic
dict, had o tendercey 0 convert feed more
clliciently to live weizht than thoee without
ciizyme supplementation. However, aveerding (o
an carlicr study by Malik ¢f i (2011, the crude:
[ibre component of WHM is made up ol 24.60%
cellulose. 26.08 % hemicellulose and 12,56 %
lignin: ard has NDI- and ADF values ol 63,5+ end -
37.46 % respectively, Yach gramme of
Maxigrain” contains 10, 000 U ecHulase. 20010 -
B-glucanase, 10. 000 117 xvlanase and 2. 300 FTU
phytasc. This cnzyme composition may net be
very cllective in degrading the high cellulose
(24.60 %), high hemicellulose (26.08 %) and hizh
lignin (12.86 %) fibrc component of WHM at high
dictary inclusion levels ol WIHM (100 and 200
g/kg dict) in cockerel diets, hence the non-
significant difference in growth performance
among the birds fed those dicts.

In terms of nutrient digestibility, crude libre and
nitrogen free extracts were better utilized by
cockerels fed the enzyme-supplemented diets
those Ted dicts without enzyme
supplementation: while total digestible putrient
(TDN) was signilicantly (P -0.05) higher for Lirds
fed dicts with O e7kp WEHINM than birds fed the 100
and 200 ¢kp WHM dicts, This may be doe to the |
fact that exogcnous cnzymes supplement the
digestive enzymes ol monogastric animals by
aiding the breakdown of non-starch
polysaccharides,  protein and  anti-nutiitional
factors thereby mercasing their nutritional value
by making available the nuttients o the birds
(Chot, 2000; Giraldo er el 2008). Accordin to
Buchanar e al. (2007), exogenous ¢rzyines
hydrolyze non-starch  palysaccharides (NSTPs)
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