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Abstract

Ninety six unsexed day old Marshall broiler chickens were divided into 4 groups of 3
replicates each on weight equalization basis (42.87 — 43.24g). The chicks were used
to determine the effect of partial replacement of maize with combinations of palm
kernel cake (PKC), yam peel meal (YPM) and plantain peel meal (PPM) in broiler
starter diets. Four broiler starter diets were formulated such that diet Tl (control)
contained 54% maize. Diets T2, T3 and T4 contained PKC, YPM and PPM in the
ratios, 1:1:2, 1: 2:1 and 1: 1: 2 replacing 50% of maize. The chick groups were each
randomly assigned to one of the experimental broiler starter diets in a completely
randomised design (CRD) experiment. The feed and water were offered ad libitum.
Results indicated that birds on diet T4 recorded significantly (p<0.05) higher
(861.63g) body weight gain than those on other diets. Feed intake followed similar
trend with birds on diet Tl recording significantly (p<0.05) lower (1564.63g) value
than other groups. Feed conversion ratio was comparable (p>0.05) for all groups
while feed cost savings relative to the control diet ranged from 23.51 —24.51%. Birds
ondiets T4 recorded the lowest feed cost per kg body weight gain. It is concluded that
combinations of PKC, YPM and PPM could safely replace 50% of maize in broiler
starter diet with 1: 1: 2 combination ratio producing a superior performance.
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Introduction wastes and agro-industrial by-products
including cassava peel, yam peel, plantain
Maize, which is the predominantly used peel (Nworgu and Ogbosuka, 2003;

ingredient for energy in poultry feed in Akinmutimi et al., 2006) palm kernel cake
Nigeria, is very costly now because of (Ezieshi et al, 2004) and other non—
higher demand for it by humans as food in conventional feeding stuffs (Akanno,
various forms, and industrial purposes. 1998.)

Alternatives should, therefore, be sourced Metabolizable energy and crude protein
especially from materials that are not used contents of yam peel has been reported to be

as food by man, and of less or no industrial 2604 Kcal/kg and 11%, respectively (Eka,
value. These materials should be relatively 1998; Akanno, 1998). Yam peel is not

rich sources of energy in order to expensive compared to maize (Akinmutimi
adequately replace maize in poultry feed. etal.,20006), its use as animal feed will help
Of particular interest currently are domestic to reduce waste disposal problems; and also
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help to promote clean, healthy and safe
environment. The other advantage of
utilizing domestic wastes and agro—
industrial wastes may be that of creating
wealth from wastes for people who are
involved in the processing of these
materials into useful forms. This study was
therefore; design to assess different
combinations of palm kernel cake, yam peel
meal (YPM) and plantain peel meal (PPM)
as partial replacement of maize in broiler
starter diets.

Materials and Methods

Yam peels and plantain peels were procured
from restaurants within the Federal
University of Technology, Owerri, Nigeria.

The peels were sun dried until they became
crispy to touch, separately hammer milled
via a 2mm sieve to produce yam peel meal
(YPM) and plantain peel meal (PPM). The
hydraulic pressed palm kernel cake was
procured from Fidelity Agro Services in
Owerri. These test materials were analysed
for gross energy and proximate
composition using standard methods
(AOAC, 1995).

Four experimental broiler starter diets were
formulated such that diet T1 (control)
contained only maize as the major energy
source. Diets T2, T3 and T5 contained PKC,
YPM and PPM combined respectively, in
theratio;2:1:1,1:2: land 1: 1: 2. (Table 1).
Ninety six, day old Marshall broilers were

Table 1: Gross composition of experimental broiler starter diets

Combination ratios of PKC, YPM and PPM

Ingredients TI0:0:0)  T22:1:1)  T3(1:2:1)  T4(1:1:2)
Maize 54.00 27.00 27.00 27.00
Soybean meal 26.00 26.00 26.00 26.00
Palm kernel cake 0.00 13.50 6.75 6.75
Yam peel 0.00 6.75 13.50 6.75
Plantain peel 0.00 6.75 6.75 6.75
Wheat offal 8.00 8.00 8.00 8.00
Fish meal 5.00 5.00 5.00 5.00
Blood meal 3.00 3.00 3.00 3.00
Bone meal 3.00 3.00 3.00 3.00
Vitamin /mineral premix* 0.25 0.25 0.25 025
L—methionine 0.25 0.25 0.25 025
L-lysine 0.25 0.25 0.25 025
Salt 0.25 0.25 0.25 025
Total 100.00 100.00 100.00 100.00
Calculated nutrient composition of experimental broiler starter diet (%)
Metabolisable Energy (Kcal/K g) 2800.00 2598.79 2566.85 2597.50
Crude protein 23.00 23.82 23.88 24.42
Ether extract 3.88 5.60 3.99 442
Crude fibre 4.10 7.30 7.52 7.60
Calcium 1.26 1.27 1.27 130
Phosphorus 0.52 0.99 0.99 1.05

* Hi Nutrient International broiler starter premix providing the following per 25kg; Vitamin A,
8,000,000iu; Vitamin D3, 16,000,000iu, Vitamin E, 20,000mg, Vitamin K, 2000mg; Vitamin B,
1,500mg; Vitamin B2, 4,000mg; Vitamin B6, 2,000mg; Vitamin B12, 10mg; Niacin, 15,000mg;
Panthothenic acid, 5000mg; Folic acid, 500mg; Biotin, 20mg; Choline chloride, 200,000mg; Manganese,
80,000mg; Zinc, 50,000mg; iron, 20,000mg; Copper, 5,000mg; lodine, 1,000mg; Selenium, 200mg;

Cobalt, 500mg, Anti oxidant, 120,000mg.
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divided into four groups of 24 chicks each
on weight equalization basis. Each group
was randomly assigned to one of the diets in
a completely randomised design (CRD)
experimental arrangement. Each treatment
group was replicated three times and raised
on deep litter in an open sided poultry
house. Feed and water were offered ad
libitum. Medications, vaccinations and
other routine management practices were
strictly followed. The feeding trial lasted 28
days.

Chicks were weighed at the beginning of
the experiment and on weekly basis
thereafter. Feed intake was determined
indirectly by subtracting any leftover the
following morning from the quantity
offered the previous day. Feed conversion
ratio, protein efficiency ratio, feed cost and
feed cost per kg body weight gain were
computed according to standard methods.
Mortality was also recorded. Means of data
collected were subjected to analysis of
variance (ANOVA) (Little and Hills, 1978).
Treatment means were compared using
Duncan’s New Multiple Range Test
(DNMRT) where significant treatment
effects were observed (Obi, 1990).

Results and Discussion

The gross composition of the experimental
broiler starter diets are presented in table 1.
Metabolizable energy in diet T1 containing
maize at 54.00 % was higher (2800
Kcal/kg) compared to diets T2, T3 and T4
containing 27.00 % of maize and various
combinations of PKC, YPM and PPM. This
indicated that replacing maize in the diets
reduced the energy levels; however, the
crude protein levels were higher in diets
containing PKC, YPM and PPM. The
variations in metabolisable energy and
crude protein levels in the diets resulted
mainly from differences in gross
composition of these nutrients in PKC,
YPM, PPM and maize (Aduku, 2004;
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The proximate and gross energy
composition (Table 2) indicated that PKC
contained higher crude protein (17.50%)
and crude fibre (17.05%) than YPM and
PPM. YPM and PPM however, contained
higher NFE than PKC though PKC
recorded comparable gross energy. It is
probable that the high gross energy value
(2455kcal/kg) of PKC might have resulted
from residual oil in the cake.

Table 3 indicated the performance of starter
broilers fed different combinations of PKC,
YPM and PPM. Body weight gain of
broilers fed diet T4 was highest (861.93g)
while chicks fed diets T3 recorded the
lowest value (724.43g). However, only
birds on diet T4 recorded significantly
(p<0.05) higher body weight gain. This
might have resulted from the high crude
protein level in the diet T4. It has been
documented (Pesti, 2009 and Berres et al,
2010) that increased crude protein level
results in increased growth, feed efficiency
and carcass yields. The comparable body
weight gains of broilers on diets T2 and T3
with diet T1 (control) agree somewhat, with
the findings of Nworgu and Ogbosuka
(2003) and Akinmutimi et a/ (2008) who
similarly reported comparable body weight
gain of broiler birds fed plantain peel and
yam peel, respectively.

Similarly, feed intake was significantly
(p<0.05) higher (1886.63g) among chicks
on diet T4 and lower (1564.63g) among
those on diet T1 (control). It would appear
that the higher metabolisable value of diet
T1 resulted in the low feed intake
(Anyanwu et al, 2003 and Esonu et al,
2004). Conversely, the low metabolisable
energy, high crude fibre levels as well as
energy: protein ratio might have resulted in
the higher feed consumption level of chicks
on diets T2, T3 and T4 (Esonu, 1998 and
Esonuetal, 2006).
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Table 2: Proximate and Gross energy of palm kernel cake,

yam peel and plantain p eel

Nutrients Palm kernel cake Yam peel Plantain peel
Dry matter 91.02 88.90 87.58

Crude protein 17.05 5.09 573

Ether extract 6.90 489 2.06

Crude fibre 17.05 501 5.06

Ash 8.40 321 5.62

NFE 4520 62.78 70.30

Gross energy (Kcal/kg) 2440.00 2455.10 2239.51

Protein efficiency ratio (PER) was highest
among broilers fed diet T1, this was
however not enough to improve the body
weight gain. Birds on diets T2, T3 and T4
nevertheless, recorded similar (p>0.05)
PER. There was a significant reduction in
feed cost at 50.00% replacement of maize
with combinations of PKC, YPM and PPM.
The reduction in feed cost is as a result of
the lower cost of PKC, YPM and PPM
compared to maize in the diet. This is in
agreement with Etuk er a/ (2010) who
reported a 20% reduction in feed cost when
agro by products partially replaced maize in
turkey diets. Feed cost per kg body weight
gain similarly, was lower among birds fed

combinations of PKC, YPM and PPM.
Birds fed diet T4 nevertheless, recorded
significantly (p<0.05) lower feed cost per
kg body weight gain than birds in other
treatment groups. Lower feed cost and feed
conversion ratio that is comparable with the
control might be the reason for the
relatively lower feed cost per kg body
weight gain of broiler chickens fed diets
with different combinations of PKC, YPM
and PPM (Esonu et al, 2006). Mortality was
highest among birds on diet T4.

The results obtained from this study
indicated that combinations of PKC, YPM
and PPM could successfully replace
50.00% of maize in broiler starter diet. It

Table 3: Performance of starter broiler fed different combinations of palm kernel
cake (PKC), yam peel (YPM) and plantain peel (PPM).

Parameters Combination ratios of PKC, YPM and PPM SEM
T1(0:0:0) T2(2:1:1) T3(1:2:1) T4(1:1:2)
Initial body weight (g) 43.16 43.24 42.87 43.23 0.17
Final body weight (g) 773.30°  776.33*  767.30°  905.16° 8.15
Total body weight gain (g) 730.14*  733.09*  724.43°  861.93" 8.15
Total feed intake (g) 1564.63*  175030° 1814.10° 1886.63¢ 11.74
Feed conversion ratio (FCR) 2.14 2.38 2.50 2.18 0.13
Protein efficiency ratio (PER) 1.96 1.78 1.69 1.93 0.11
Feed cost (™¥kg) 87.81°  67.17° 6628 6628 3.26
Feed cost saving (%) 0.00* 23.51° 24.51° 24.51° 0.25
Feed cost/kg weight gain (¥)  187.91*  159.86°  165.70°  144.49° 4.24
Mortality (number) (%) 1(4.17)  2(8.33) 2(8.33) 4(16.66) 4.23

2bed Means within rows with dissimilar superscripts are significantly (p< 0.05) different
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however, appears that 1: 1: 2 combinations
of PKC, YPM and PPM resulted in better
values than 2:1:1 and 1:2:1 in most of the
parameters measured except mortality.
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