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Abstract

A study was conducted to determine the effect dacey maize with yam peel meal (YPM) on sexual ritgatand
laying performance of pullet chickens reared on ymal meal (YPM) based diets from day-old to pofrfy. A total
of 150 gold-coloured Anak pullet-type chicks weredufor this study. The birds were reared on theniougs diets up
till point-of-lay (20 weeks). Thereafter, they weeel a common layer diet over a 35-day trial peridtie results
indicated that for Diets, 1 (0%), 2(25%), 3 (50%}75%) and 5 (100%), days to first egg were in thege of 161,
147, 155, 155 and 169 respectively. Weight of &g} (g) resulted in values of 50.30, 50.83, 4548383, 45.53 and
41.63. The birds fed Diets 2, 3 and 4 in which YRbkstuted 25, 50 and 75% of dietary maize attaibed5, 25 and
50% hen day production (HDP) earlier compared tosh fed control diet and Diet 5(100% replacementjclvh
indicated almost similar values. Weekly HDP was dsped with increasing dietary level of YPM but aigpificantly
so at weeks 23 and 24 with particular reference tet¥4 and 5. This was about the same trend withame weekly
egg weight. Conclusively, substituting maize with YRMullet diets hastened sexual maturity and impcbiaying
performance.

Keywords: Nutritional evaluation, yam peel meal, pullet, s&ix maturity, laying
performance.

Introduction laying birds. The results obtained from the
The use of non-conventionalpullet starter and grower trials (Paper 1)
alternative feed resources is one way otvealed that YPM can replace up to 75%
reducing cost of poultry productionof dietary maize in pullet diets without
because they are relatively cheapateleterious effects on growth performance.
compared to conventional grains such ds is not certain whether the feeding
maize which also provide staple foods foregimen would affect sexual maturity and
humans and form major raw-materials fotaying performance. The essence of this
most industries. However, like most othestudy therefore, is to determine the effect
non-conventional  agro-industrial  by-of substituting YPM for maize, up to 100%
products, yam peel meal (YPM) islevel from day-old to point-of-lay, on
characteristically bulky, fiborous and low insexual maturity and laying performance of
metabolizable energy (Olomu 1995)pullet chickens.
Consequently, when included in pullet
diets, particularly, at very high levels oveiMaterials and Methods
a long period of time may have someite of study: The study was conducted at
adverse effects on future performance dhe Poultry Research Unit of the Teaching
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and Research Farm of the University oand YPM 30kg per 100kg of total diet. In
Benin, Ugbowo Campus, Benin City. Diet 4, maize was replaced with YPM at
Birds housing and managementA total 75% level, thus, bringing the level of
of 150 gold coloured Anak pullet typemaize to 15kg/100kg and that of YPM to
chicks purchased at day - old from &5kg/100kg of Diet 4. In Diet 5, YPM
commercial hatchery was used for the triateplaced all the maize in the diet and, thus,
The birds were reared on deep litter in Biet 5 contained Okg maize and 60kg YPM
standard tropical open-sided poultry housper 100kg feed. The levels of other
divided into experimental pens eachngredients remained constant as no
measuring about 2.5 by 1.5m. The chickattempt was made to make the diets iso-
were brooded during the first four weeksaloric or iso-nitrogenous.

of age. During this period, the open sideExperimental Design: On arrival, the
were covered with plastic sheets and eadficks were placed on a commercial chicks
pen provided with a 200 -watt electric bullstarter mash for one week in the first
to create an optimum temperature. Thmstance to acclimatize them. Thereatfter,
birds were vaccinated against Newcastlihe chicks were weighed and divided into
disease at day old, 28 days of age arkb groups on similar weight basis at 10
every three months thereafter. Gumborbirds per group. Each group constituted a
vaccine was administered at 10 days of ageplicate. Three replicates were randomly
and 21 days thereafter. Fowl pox vaccinassigned to each of the five dietary
was also given at 56 days of agetreatments in a completely randomized
Coccidiostat was administered at twalesign.

weeks of age and every two week®ata Collection: The birds were
thereafter for the first six weeks.maintained on their respective diets up till
Antibiotics were given at intervals of threethe end of 20 weeks of age (point of lay).
weeks all through the trial to preventThereafter, the birds were fed a layer diet
bacterial infections. (Table 2) during 35 days trial period in
Diets: Five diets were tested during theorder to determine the effect of rearing
study. The composition of the diets are@liets (Table 1) on laying performance of
shown in Table 1. Diet 1 which served athe birds. During this period age at first
control diet, contained about 16 crudegg (sexual maturity), days to 5, 15, 25 and
protein (CP) and about 2700Kcal/kgp0% hen day production (HDP) were
metabolize energy (ME) according to theecorded. The weights of eggs laid during
recommendation of Olomu (1995). Thehe period up to 50% egg production were
quantity of maize in the diet wasalso determined at weekly basis. Hen day
60kg/100kg feed (or 60% of the diet). Inproduction was calculated as the total
Diet 2, 25% of the dietary maize waswumber of eggs collected per replicate per
replaced with YPM, thus, Diet 2 containedday divided by the number of birds on that
45kg maize and 15kg YPM per 100kg ofeplicate, expressed as percentage.

feed. In Diet 3, YPM was used to replacéiDP = Total number of eggs per day
maize at 50%level, thus, maize was 30kg X 100
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Number of birds per replicatevariance using the completely randomized

1 design and mean separation was done

Statistical analysis:Data collected during where there were significant differences
the trial were subjected to analysis 0OfSAS, 2002).

Table 1: Percentage Composition of Pullet Diets

Diet (% rigrement)

Ingredients 1(0) 2(25) 3 (50) 4(75) 5(100)
Maize 60.0 45.0 30.0 15.0 00.0
Yam peel meal 0.0 15.0 30.0 45.0 60.0
Soya bean meal 15.4 15.4 15.4 15.4 15.4
Wheat bran 20.0 20.0 20.0 20.0 20.0
Bone meal 03.0 3.0 3.0 3.0 3.0
Salt 0.35 0.35 0.35 0.35 0.35
Premix 0.25 0.25 0.25 0.25 0.25
Limestone 1.0 1.0 1.0 1.0 1.0
100.0 100.0 100.0 100.0 100.0
Cost perkg diet (N) 67.62 60.12 52.62 45.12 37.62
Calculated Analysis
ME, kcal/kg 2,713.8 2,647.9 2,581.8 2,516.3 2,450.4
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 EQrig; miacin, 40mg; biotin,
0.5mg; vit. B 2.250; vit. B, 6mg; vit Bs 4.5mg; vit. B, 0.15mg; vit. K, 2mg;
pantothenic acid, 15mg; vit. 3D2500iu; folic acid, 1.5mg; choline chloride,
300mg; cobalt, 0.5mg; copper, 5mg; iodine, 1.0mgn,i 20mg; manganese,
80.0mg; selenium, 0.2mg; zinc, 50mg; antioxidant, 25rhg.
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Table 2: Composition of layer diet fed to pullet hicks (20-24) weeks

Ingredient (%) Percentage composition
Maize 40.0
Soybean meal 15.2
Wheat bran 10.0
Palm kernel 19.7
Bone-meal 3.50
Limestone 11.0
Salt 0.35
Premix 0.25
Total 100.0
Calculated analysis:

Crude protein (%) 16.61
Metabolizable energy (kcal/kg) 2386.9
Crude fibre (%) 5.77
Calcium (%) 5.18
Total phosphorus (%) 0.93
Lysine (%) 0.89
Methionine + Cystine (%) 0.55

Each kg of premix contained the following: vitandy 3,400,000iu; vitamin B 600,000iu;
vitamin E, 4,000mg; niacin, 6,000mg; biotin, 200mgamin B, 600mg; vitamin B 1,800mg;
vitamin Bs 1,200mg; vitamin B _6mg; vitamin k 400mg; pantothenic acid, 1800mg; folic acid,
240mg; choline chloride,70,000mg; cobalt, 80mg;pmpl,200mg; iodine, 400mg, iron, 8,000mg;
manganese, 16,000mg; selenium, 80mg; zinc, 12,00@mtjantioxidant, 500mg.

Results replacement (883g/bird). Total feed intake
Table 3 presents the results of finaby the bird increased significantly with the
body weights, total feed intake and sexuakplacement of 25% maize in the diet with
maturity of pullet chicks raised on dietsYPM but decreased subsequently as
containing different levels of YPM. Thereplacement level increased. However, the
results indicated that at point-of-lay, finaldecrease in feed intake from Diet 4 to 5
body weight decreased significantly (P<was not significant (P > 0.05). The results
0.05) with replacement of dietary maizealso indicated that the birds fed Diet 2 with
with YPM. The replacement of 25, 50 an®5% level of replacement of maize with
75% dietary maize with YPM did not yield YPM came into lay earlier than the birds
any significant difference in final bodyfed other diets. However, days to first egg
weights. The value of final body weightswas not significantly (P > 0.05) different
recorded on the diets were 1260, 1255 arammong the groups of birds fed Diets
1260 g/bird which were significantly lower2(25%), 3(50%) and 4(75%). Diet
than that of control diet (1336 g/bird) but5(100%) recorded the highest number of
higher than that of Diet 5 with 100%days to first egg which, however, was not
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significantly different from that of the five weeks was almost uniform for all
control group fed the maize-based diegroups except for Diet 5(100%) in which
(Diet 1). The value of days to first eggHDP for five weeks was significantly
obtained for Diet 1 (0%) compared withP<0.05) lower. The results indicated that
those of Diets 3(50%) and 4(75%)there was no significant difference in
Weight of first egg was not significantly weekly egg weight up till 50% replacement
affected by the replacement of 25% dietarlevel. Weekly egg weight was
maize with YPM but subsequentlysignificantly (P < 0.05) lower with the
decreased significantly with increasedirds fed Diet 4(75%). However, the YPM
percentage replacement. Days to 5, 15, 2bets recorded comparable values of
and 50% HDP was lowest with the birdsveekly egg weight with particular
fed Diet 2 in which YPM replaced 25%reference to weeks 21 and 22 as was the
dietary maize. However, the differences icase of weekly HDP.
days to 5, 15, 25 and 50% HDP among
Diets 2(25%), 3(50%) and 4(75%) wereDiscussion
not significant. (P>0.05). The replacement The results indicated that the birds
of 50 and 75% dietary maize with YPMraised on the YPM -based diets with up to
(Diets 3 and 4) resulted in almost simila75% replacement level came into lay
values of days to 5, 15, 25 and 50% HDERarlier than those fed the control diet. The
which were not significantly different from reason for this trend cannot be immediately
those of the control diet. The resultexplained. However, the results of body
further indicated that the replacement of allveights indicated that the groups of birds
the maize in the diet with YPM (Diet 5)fed Diets 2,3 and 4 in which 25, 50 and
resulted in the lowest values of days to 5/5% of maize was replaced with YPM
15, 25 and 50% HDP. recorded almost similar values of body
The results of laying performanceweights (1260, 1255 and 1260 g/bird)
of pullets are presented in Table A4which were significantly lower than that of
According to the results, weekly HDPcontrol diet, without YPM (1336g/bird) but
appeared to be higher with the group dhigher than that of Diet 5 in which YPM
birds fed the control diet, although theeplaced all the dietary maize (883 g/bird).
difference was not significant (P > 0.05)Groups 2, 3 and 4 birds laid their first eggs
compared to those fed Diet 2 with 25%at 147, 155 and 155 days of age
replacement level. The results showed thatspectively as distinct from the control
weekly HDP obtained for Diet 2 (25%)group (161 days of age) and Group 5 (169
was not significantly different from thosedays of age). The above observation
of Diets 3(50%) and 4(75%). Weeklycontradicts the findings of Lesson and
HDP for Diet 5 in which all the maize wasSummer (1994) and Obasohan (2008) who
replaced with YPM with respect to weekgeported that body weight gain bears some
21 and 22, compared favourably with thoseelevance with age at first egg and that
of control group (Diet 1), Diet 2 and Dietpullets may come into production early as
3. Hen-day production for the period ofa result of rapid rate of growth. The trend
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of feed intake as observed in this studfeed intake observed with Groups 2, 3 and
reveals that total feed intake at 20 weeks df which attained sexual maturity at about
age did not show any relationship witlithe same time, were significantly (P<0.05)
sexual maturity since the values of totatlifferent.

Table 3: Sexual Maturity of pullets fed varying levels of YPM

Diet (Percentage Replacement)

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

Final body weights

at point- of- lay (g/bird) 13357 1259.8 12552 1260.4 8829 20.68

Total feed intake

at point- of- lay (g/bird) 4728 4964 4334 4038 3936 5352

Age at ' egg (days) 161% 147.0  154.7° 154.7° 168.7 2091

Weight of £'egg (g) 50.30 50.8%3 4583 4353 4163 0.44

Age (days) to: 5% HDP 1670 147.0  154.7° 154.7° 168.0 2.95
15% HDP 162%67152.060 156.33%° 156.33° 170.33 2.07
25% HDP 16?7 155.3  157.7° 163.0™ 170.3 3.01
50% HDP 17607 157.7 160.7 165.7° 1753 2.26

Means in the same row bearing different superscdifter significantly (P<0.05).
SEM: Standard Error of Means

Table 4: Laying performance of pullets fed varyingevels of YPM

Diet (Percentage Replacement)

Parameters 1(0%) 2(25%) 3(50%)  4(75%) 5(100%) SEM
Hen Day Production (%)
Week 20 - 43.0 - - - -
Week 21 48.30 46.94° 4543 45.60 4657 0.56
Week 22 49.57 47.67° 48.43° 4527 47.73° 1.02
Week 23 50.80 50.8%  49.97 4700 4150 0.67
Week 24 5250 52.13° 50.63° 49.97 4427 0.49
HDP for 5 weeks 27.34 28.8 28.16 26.67% 2057 1.06
Weekly egg weight (g)
Week 20 - 43.0 - - - -
Week 21 48.30 46.94° 4543° 4560 4657 0.48
Week 22 4957 47.67° 48.43° 4527 47.73° 1.04
Week 23 50.80 50.8%  49.97 46.9¢ 43.00 0.81
Week 24 52.50 52.13 50.97 49.97 4443 0.47

Means in the same row bearing different superscdjgfer significantly (p<0.05).
SEM: Standard Error of Means
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Weight of first egg was not production progressed is a well-known
significantly affected by the replacemenphenomenon. The average egg weights
of 25% maize on the diet with YPM butreported here are consistent with those
subsequently decreased as dietary level eérlier reported (Olomu and Offiong, 1983;
YPM increased suggesting that egg weigtizieshietal., 2003).
may be a function of feed intake. The
results indicated that feed intake beyon@onclusion
25% replacement level declined linearly as From the results obtained in this
dietary level of YPM increased. Feedstudy, it can be concluded that the
intake is positively correlated with intakesubstitution of YPM for maize hastened
of essential nutrients including energysexual maturity and significantly improved
(Olomu, 1995). Weight of first egg waslaying performance of pullet chickens.
optimum on Diets 1 and 2 with moderatéHowever, weight of first egg was
feed intake suggesting that the birds fedignificantly depressed beyond 25%
such diets obtained adequate energy feubstitution level. It is  hereby
enhanced egg weight. The high crude fiboreecommended that YPM can be used as an
levels of the YPM diets may have beemlternative energy source to maize in order
responsible for the reduced energy intaki® reduce cost of production.
on the diets. Ezieshi and Olomu (2004),
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