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Abstract

Studies were conducted to determine the effectpddiaimg 0, 25, 50, 75 and 100% dietary maize wit yzeel meal
(YPM) on performance characteristics of pullet staand grower chicks. Consequently, five experimetitds were
fed to 150 Anak pullet chicks from day-old to paifitay to cover the starter phase (1 to 9 weekags) and the
grower phase (10 to 20 weeks of age). The resuliseopullet starter trial indicated that final bodyeights (g/bird)
were in the order of 479.2, 404.8, 469.2, 442.5 35d.0 for 0, 25, 50, 75 and 100% respectively. Fatke values
(g/bird) were in the order of 3184, 3281, 2953, 328& 3251. Feed cost per biré)(kesulted in values of 215.3,
197.3, 155.4, 146.0 and 122.3. Average daily wattke values (ml/bird/day) were 72.6, 75.0, 69D27and 71.9.
Similarly, the results of the trial with pullet gromgeindicated final body weights (g/bird) of 1336,602 1255, 1260
and 883. Total feed intake (g/bird) resulted inued of 4728, 4964, 4334, 4038 and 3936. Feed arsbipd @
decreased linearly with increasing levels of diet¥®M and resulted in values of 279.55, 261.50,200160.63 and
131.17. Average daily water intake (ml/bird/day) viiashe order of 180.6, 172.2, 191.0, 231.9 and @1Brom the
results of the studies it can be concluded that YfaK substitute up to 75% of maize in the diefguliet starter and
grower chicks without adverse effects on performamceat reduced cost of production.

Keywords: Nutritional evaluation, yam peel meal, pullet, pemiance.

Introduction environment. Studies with YPM revealed
Consequent upon the high demanthat it can replace up to 15% of dietary
for maize, its regular supply cannot benaize for broiler starter and finisher
guaranteed. As a result, maize is ofteohickens without adverse effects on
quite expensive. When used as a maj@erformance (Ekeyemet al., 2006,
source of energy in poultry diets, maizéAkinmutimi and Onen, 2008). Results of
increases cost of production whicHurther studies also indicated that YPM can
ultimately affects prices of poultry successfully replace up to 40% of dietary
products and overall animal protein intakemaize for broiler chickens without
Yam peel meal (YPM) is an deleterious effects and at reduced cost of
agricultural by-product which is obtainedproduction (Inaku et al.,, 2010).
from the processing of yam into food.Information on the use of YPM for pullets
Unlike maize, it is not edible to man ands scarce and its optimum inclusion level
may not be useful in the industries. It idor pullets has not been fully worked out.
readily available and if not properlyThus, it has become necessary to
managed may constitute nuisance in owetermine the effect of replacing 25, 50, 75
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and 100% of maize in the diet of pulleDiets: Five diets were tested during the

chicken with YPM. study. The compositions of the diets are
shown in Table 1. Diet 1 which served as
Materials and Methods the control diet had 60% maize. In the

Site of Study: The experiments were other diets, 25, 50, 75 and 100% of the
conducted at the Poultry Research Unit ahaize in the control diet was quantitatively
the University of Benin Teaching andreplaced with YPM. Therefore, Diet 2
Research Farm, Ugbowo Campus, Benif25% replacement of maize) contained
City. 45% maize and 15% YPM, Diet 3 (50%
Source of Test Material: The yam peels replacement of maize) contained 30%
used in these studies were predominantipaize and 30% YPM,; Diet 4 (75%
from the variety of white yam and werereplacement of maize) contained 15%
obtained from a number of eateriesmaize and 45% YPM while Diet 5 (100%
household kitchens and restaurants ireplacement of maize) contained 0% maize
Benin City as by-product of yamand 60% YPM. The control diet was
processing. The material was obtained wérmulated to contain 16% crude protein
and sun-dried to reduce the moisturand 2700kcal’kg metabolizable energy
content and then milled before beindOlomu 1995). The study was conducted in
incorporated into the diets. two phases: the pullet starter and grower
Chicks, Housing and Management:A phases. Same diets were employed for the
total of 150 Anak pullet chicks purchasedwo phases of the study in line with the
at day-old from a commercial hatchery wasecommendation of Olomu (1995) that
used for the studies. The chicks werdiets containing 16% crude protein could
reared on deep litter in a standard tropicéle used to rear pullet chicks from day-old
open-sided poultry building divided intoto point-of-lay.
pens measuring about 2.5 by 1.5m eackxperimental Design: The day-old chicks
The birds were brooded during the firstvere placed on a commercial pullet starter
four weeks of age. During this period, thenash for one week to acclimatize them
open-sided portions of the pens werbefore the start of the experiment. At one
covered with polythene sheets. Each pemeek of age, the chicks were divided into
was provided with a 200-watt electric buldl5 groups at 10 birds per group. The
to provide optimum temperature. The birdsveights of all the groups were equalized
were vaccinated according to scheduldased on average chick weight of 44.44g.
Coccidiostat and  antibiotics  wereThree of such groups were randomly
administered at regular intervals to preverassigned to each of the five dietary
coccidiosis and bacterial infectionsireatments in a completely randomized
Throughout the experiment, feed and watetesign. Each group constituted a replicate.
were supplied ad libitum The mean The starter phase lasted from 1 to 9 weeks
temperature was 386 with diurnal of age. At the end of the pullet starter
temperature range ofG. phase, the birds were fed a common diet
for one week before the commencement of
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the grower phase so as to neutralize tlexperimental week. Daily water intake per
effect of the starter diets on the pulletshird was determined. This was done by
The grower phase lasted from 10 weeks @iroviding a known quantity of water per
age to point-of-lay (20 weeks). day to each group. Twenty-four hours
Data Collection: The pattern of data later, the balance water for each group was
collection was the same for the two phasesieighed. The difference was then divided
The chicks were observed daily and &y the number of birds in the pen to obtain
record of mortality was kept. The bodythe daily water intake per bird. This was
weights of the birds were recorded omlone for three consecutive days of each
weekly basis. From the final body weightveek and the average value was taken as
values, weekly body weight gains werdhe average daily water intake for that
determined. This was calculated by takingveek.

the difference in weight between the finabtatistical analysis:Data collected during
and initial body weights for the week. Feedhe trial were subjected to analysis of
intake was also determined on weeklyariance using the completely randomized
basis. Feed intake was calculated as thiesign and mean separation was done
difference in weight between the initial andvhere there were significant differences
final feed with respect to each(SAS, 2002).

Table 1: Percentage Composition of Pullet Diets
Diet (perttege replacement)

Ingredients 1(0%) 2(25%) 3 (50%) 4(75%) 5(100%)
Maize 60.00 45.00 30.00 15.00 00.00
Yam peel meal 0.00 15.00 30.00 45.00 60.00
Soya bean meal 15.40 15.40 15.40 15.40 15.40
Wheat bran 20.00 20.00 20.00 20.00 20.00
Bone meal 03.00 03.00 03.00 03.00 03.00
Salt 00.35 00.35 00.35 00.35 00.35
Premix 00.25 00.25 00.25 00.25 00.25
Limestone 01.00 01.00 01.00 01.00 01.00
100.00 100.00 100.00 100.00 100.00
Cost per kg diet (N) 67.62 60.12 52.62 45.12 37.62
Calculated Analysis
ME, kcal/kg 2,713.84  2,647.99 2,581.84 2,516.29 2,450.44
Crude protein, % 15.83 16.31 16.80 17.28 17.77
Crude fibre, % 3.89 4.97 6.05 7.14 8.22
Total phosphorus, % 0.94 0.95 0.96 0.97 0.98
Calcium, % 1.30 1.32 1.33 1.35 1.37
Lysine, % 0.91 0.98 1.06 1.14 1.22
Meth + cystine, % 0.53 0.51 0.50 0.48 0.47

1. Supplied per kg diet: vitamin A, 12,000iu; vit EQr8g; miacin, 40mg; biotin, 0.5mg; vit..B.25mg; vit. B 6mg; vit B,
4.5mg; vit. B,, 0.15mg; vit. K, 2mg; pantothenic acid, 15mg; vitg 2500iu; folic acid, 1.5mg; choline chloride, 300mg
cobalt, 0.5mg; copper, 5mg; iodine, 1.0mg; ironm@® manganese, 80.0mg; selenium, 0.2mg; zinc, 5@mipxidant,
0.125mg.
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Results to gain ratio was only significant (P<0.05)
The results of the trial with pullet when all the maize in the diet was replaced
starter chicks (1 to 9 weeks of age) arwith YPM.
presented in Table 2. The results indicated Feed cost per bird decreased
that final body weights and body weightinearly  with increasing level of
gain were not significantly (P>0.05)replacement of maize with YPM. The
affected by the replacement of dietaryeplacement of 50, 75 and 100% dietary
maize with YPM up to 75% level. Themaize with YPM resulted in decrease in
replacement of 100% maize in Diet Jeed cost per kilogram liveweight gain.
resulted in significant decrease in bodater intake per bird decreased at 50%
weight. However, the mean values of bodyeplacement level. However, the value of
weights observed with the birds fed Diet Svater intake observed at this level was not
were not significantly (P>0.05) differentsignificantly (P>0.05) different from those
from those observed with those fed Diets 2alues observed at 0, 75 and 100% levels
and 4. Total feed intake per bird was nodf replacement. Water to gain ratio was not
significantly (P>0.05) affected by thesignificantly (P>0.05) affected when YPM
replacement of maize with YPM except ateplaced dietary maize with YPM at 50
50% level which resulted in significantand 75% levels of replacement. The
depression in feed intake. However, theeplacement of 25 and 100% dietary level
feed intake value recorded with the birdef maize with YPM resulted in significant
fed Diet 3 with 50% replacement was nofP<0.05) increase in feed to gain ratio.
significantly (P>0.05) different from thoseWater to feed ratio was not significantly
recorded with those fed Diets 1, 4 and §P>0.05) affected by diets. Energy
The results also showed that with theonsumed per bird was significantly
exception of Diet 3 which recorded(P<0.05) depressed at 50% replacement
significant decrease, feed to gain ratitevel. Protein consumed per bird
increased with increase in the level osignificantly increased at 75% and 100%
replacement. However, the increase in feegplacement levels.
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Table 2: Effect of Substituting Yam Peel Meal for Miize on Performance
Characteristics of Pullet starter chicks (1 to 9 weks of age) Diet (%
Replacement).

Diébfeplacement)

Performance 1(0%) 2(25%) 3(50%)  4(75%) 5(100%) SEM
characteristics

Initial body weight (g/bird) 44.44 4463 44.63 44.63 44 .81

Final body weight (g/bird) 479.7  404.8° 469.2 4423° 3500  0.11
(Tg%fﬂ dt;odywe'ght gain 434.7  360.F° 4246 397.9° 3054 @ 27.95

Total feed intake (g/bird) 3184°> 328 2953  3235° 325F°  90.49

Feed to gain ratio

(gfeed/ggain) . 6.75¢ 82 .30 7.37°¢ 9.29 0.47
Feedcostperbird(N) 5153 1978 1554 1460 1223 481
I(ZI\?)ed cost per kg weight gain 0.46 0.5G" 0.33 0.3% 0.35 0.03

Water intake (ml/bird/day)
Water to gain ratio (ml/g)

Water to feed ratio (ml/g)

726°  75.0¢ 689 71.2° 71.8°  1.49
8.56 10.5° 8.26  9.01° 11.5 0.53

1.28 1.28 114 123 1.24 18.45
Energy consumed 864F  868F 7624  814F°  7967°  233.94
(kcal/bird) 504 535.2° 496.f 559 577.7  15.18

Protein consumed (g/bird)

1. Means within rows with same or no superscriptsnatesignificantly (p>0.05)
different.
SEM: Standard Error of Means.

The results of the trial with pullet Similarly, total body weight gain
grower chicks are presented in Table 3ignificantly (P<0.05) decreased at the
The results indicated that final body weightevel where all the maize was replaced
was significantly (P<0.05) depressed bwith YPM. There was a significant
the replacement of dietary maize witP<0.05) increase in total feed intake by
YPM. There was no significant differencethe chicks when 25% of dietary maize was
in body weight among the groups of birdseplaced with YPM. Subsequently, beyond
fed the YPM- based diets except the group5% level of replacement, feed intake
fed Diet 5, where all the maize wassignificantly decreased at 50% replacement
replaced with YPM, which recorded alevel. The value of feed intake recorded by
significantly lower value compared tothe birds fed Diet 3 (50%) was
others. The results indicated that initiakignificantly (P<0.05) lower than that
body weight was significantly (P<0.05)recorded by the birds fed Diet 1. Feed
depressed only at 100% replacement levehtake decreased further with the
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replacement of 75% and 100% dietary25% replacement level and decrease
maize with YPM in Diets 4 and 5 whichsubsequently beyond 25% level of
recorded almost similar values of feedeplacement. There was no significant
intake. The replacement of dietary maizdifference in crude protein intake among
with YPM at 50% and 75% levels did notthe birds fed Diets 3, 4 and 5. Feed cost per
significantly (P>0.05) affect feed to gainbird decreased with increasing level of
ratio. Feed to gain ratio significantlyreplacement. Water intake by the birds
(P<0.05) increased at 75% replacemeimicreased only slightly at 50% replacement
level. There was a further increase in feeldvel and significantly at 75 and 100%
to gain ratio when 100% of the maize watevels. There was a slight decrease in water
replaced with YPM. Metabolizable energyintake at 25% level of replacement.
intake decrease linearly with increasingimilarly, water to feed ratio decreased
level of replacement. However, thesignificantly (P<0.05) at 50% level of
replacement of maize in the diet at 25%eplacement. There was a further increase
level with YPM did not significantly in water to feed ratio at 75 and 100%
(P>0.05) affect energy intake. Crudeeplacement levels which resulted in
protein intake significantly increased at almost similar ratios. Water to gain ratio
increased with increasing levels of
replacement.
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Table 3: Effect of substituting yam peel meal for maize on performance
characteristics of pullet growers. (10 to 20 weeksf ag_je).

Performance characteristics Diet (Y%replacemy
1(0) 2(25) 3(B50) 4(75) 5(100SEM

Final body weight (g/bird) 1335.7 1259.8 1255.f 1260.4 8829 20.68
Initial body weight (g/bird) 500.0 492.¢ 4857 4929 4512 9.37

Total body weight gain (g/bird) 835.6 766.6 769.4 767.8 421.F 23.49
Total feed intake (g/bird) 4,728 4964 4334 4,038 3,936 53.52

Feed to gain ratio (g feed/g gain) 5.46 6.92 5.66 5.26' 9.13 0.30
Metabolizable

energy intake (kcal/bird) 12,83¢ 13,143 11,196 10,167 9,645 131.2
Crude protein intake (g/bird) 748.4 809.7 729.7° 697.9 699.3 9.68
Feed cost per bird (N) 279.58 261.56 200.37 160.63 131.17 1.80
Feed cost per kg weight gain (N) 322.7° 364.6 261.9 209.60 3043 15.25
Water intake (ml/bird/day) 180.6° 172.7 191.0 231.9¢ 218.0 4.29
Water to feed ratio 2670 2423 308 397 389  0.037
Water to gain ratio 15.18 1587 17.42 21.1% 3549 0.63

Means within rows with the same or no superscriptare not significantly (P>0.05) different.
SEM: Standard Error of Means.
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Table 4: Proximate Composition of Yam Peel Meal anilaize (as fed)

Proximate Composition *Yam Peel ** Maize
(%)

Moisture 7.26 8.20
Dry matter 92.74 91.80
Crude protein 12.03 8.80
Crude fibre 9.31 2.10
Ether extract 1.03 4.10
Ash 8.56 1.00
Nitrogen-free extract 61.81 75.80
Total phosphorus 0.28 0.21
Calcium 0.12 0.01
Lysine 0.83 0.31

Methionine +

Cysteine 021 0.31

* Determined
** Olomu (1995)

Discussion has been reported that fibre serves as an
The results obtained with the pulletenergy diluent (McDonaldet al, 1983)
chicks indicated that body weights tendethereby, interfering with energy utilization.
to decrease with increasing level offotal feed intake appeared to increase with
replacement of maize with YPM. The poothe YPM-based diets, except for Diet 3
performance of birds fed the YPM diet§50%) compared with control diet probably
compared to the control diet (withoutdue to the lower energy levels of the diets.
YPM) may be related to the higher cruddhe increased feed to gain ratio observed
fibre level of the diets. Results of theon YPM diets can be attributed to the
chemical composition (Table 4) indicatedower body weights recorded on the diets
that the crude fibre content of YPM iscompared to control diets as observed
about 4 times higher than that of maize. Wuring the pullet starter phase. Feed cost
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per bird generally decreased witHor the decreased ME and CP intake on the
increasing levels of replacement of maizdiets. The decrease in feed cost per bird
with YPM. This may be related to thewas not surprising since YPM was
difference in cost per kilogram maize andelatively cheaper than maize at the time of
YPM. Maize was about four times morehe study. The increase in water intake
expensive than YPM during the period obbserve with the birds fed the YPM-based
study. diets was probably an attempt by the birds
The decrease in body weightdo consume adequate water to be able to
observed with the grower pullets fedhandle the increased level of dietary crude
YPM-based diets may be due to lowefibre following the increased percentage
metabolizable energy (ME) levels of theeplacement of maize with YPM.
diets compared to that of control dieNeumann (1977) reported that large
without YPM. Moreover, the resultsamount of water is required in the gastro-
presented in Table 3 showed that ME anidtestinal tract to soften the fibrous tissues
CP intake by the birds decreased linearlgrior to digestion. The increase in water
with increase in the dietary levels of YPM.intake as dietary crude fibre increased is in
The lower levels of ME of the YPM dietsagreement with the findings of Ezieshi and
coupled with the decreased intake o®lomu (2008). The linear increase in water
essential nutrients may be responsible fantake by the birds with increased
the depressed performance of the birds fegbrcentage replacement of maize with
the YPM diets. Ezieshi and Olomu (2007)¥PM can also be attributed to increased
reported that birds raised on low energdietary level of YPM. Water intake is
diets recorded lower body weightsknown to be affected by the increase in the
compared to those on higher energy dietproportion of a particular component in the
The grower pullets fed YPM dietsdiet (Marks and Pesti, 1984).
consumed less feed than those fed control
diet. This observation is not in agreementonclusion
with the findings of Ezieshi and Olomu From the results of the study, it can
(2004) who reported that birds would eabe concluded that YPM can replace up to
more to meet their energy requirement5% of the maize in the diets of starter and
.The reduced feed intake by the birds agrowers pullets without any adverse
dietary levels of YPM increased may besignificant effects on performance and at
related to the bulky nature of the YPM+educed cost of production.
based diets. Yam peel meal was found to
be highly bulky thereby, limiting feed
intake by the birds .This may be the reasdreferences
for the significantly lower level of feed ,, . L
intake on Diet 5 with 100% replacement ofb‘kmmuuml’ AH. and Onen, G.E
. . (2008). The response of
maize compared to other YPM diets. The broiler finisher birds fed
decreased feed intake by the birds fed
YPM-based diets was probably the reason graded levels of yam peel
meal in place of maize
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