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ABSTRACT

A 13-week study was carried out to investigate the potentials of peeled and unpeeled cassava roots as
a substitute for maize in layers ration. Unpeeled cassava root meal was used at 3 levels of inclusion
(25%, 50% and 100%) while the peeled cassava meal was used only at 25% level of inclusion in the
diet. A total of 140 black harco pullets were randomly allotted to 5 experimental diets in line with cas-
sava root meal inclusion as diet 1 (control diet without cassava root), diet 2 (25% unpeeled cassava
root meal), diet 3 (50% unpeeled cassava root meal), diet 4 (100% unpeeled cassava root meal) and
diet 5 (25% peeled cassava root meal). The study lasted for 13 weeks. No significant difference
(p<0.05) were observed in the values obtained across the treatment groups for feed intake. Birds that
were fed with 100% unpeeled cassava meal (diet 4) had significantly lowered body weight gain when
compared with birds that were fed with diets 1, 2, 3 and 5 which had similar values. No significant
difference was observed in the feed conversion ratio of birds fed with diets 1,2,3 and 5 but these val-
ues were significantly lower that the value for diet 4. Other performance indices like age at first egg
and hen day production at 24 weeks were not affected by cassava root meal inclusion in the diets. The

cost of producing feed using cassava root meal was however cheaper than maize based diet.
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INTRODUCTION

One of the major problems affecting the
poultry industries in the tropics is the esca-
lating price of feed ingredients such as
maize and soya bean meal (Fafiolu ez 4/,
2004). The increased prices of animal feed
stem from the fact that some of the raw
materials that are used for feed formulation
e.g. maize have competitive demand be-
tween man and livestock. Apart from the
competition between man and livestock for
maize, food production is on the decline
while population keeps increasing (Oluyemi

and Roberts, 1978). In view of this scenario,
there is compelling need to find a suitable
alternative to the use of maize as conven-
tional energy source for poultry. Cassava
root has been evaluated and found suitable
for incorporation into poultry diets (Fetuga
and Tewe, 1985). One of the major obstacles
to the use of cassava as supplement in poul-
try diet is the presence of cyanogenic gluco-
sides mainly as linamarin and to lesser extent
as lotaustralin that are present in the leaf and
tuber of the plant. (Agbor-Egbe and
Mbome, 2006). The cyanogenic glucosides
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can be removed through appropriate pro-
cessing technique like sundrying and oven

drying.

A lot of studies have shown that cassava
root inclusion in poultry feed at certain level
can be useful. According to Oruwari ez al.
(2003) and Nwokoro and Ekhosuehi (2005),
one of the advocated alternative for partial
replacement of maize in poultry diets is the
processed cassava root meal. The use of
cassava root as an alternative unconvention-
al energy feedstuffs could help reduce the
feed cost (Salami and Odunsi 2003; Uka-
chukwu 2005; Anaeto and Adighibe 2011).
Cassava has been reported to give satisfac-
tory performance when fed as replacement
to maize in poultry diet (Anaeto and
Adeghibe, 2011). Not only is the use of
cassava desirable in terms of performance
but it also cost effective. Information on
the use of peeled cassava meal is still scanty.
This study was therefore carried out to eval-
uate the performance of layers fed with
peeled and unpeeled cassava root meal as
possible replacement for maize at different
graded levels

MATERIALS AND METHODS

Source and production of cassava root
meal

Cassava tubers (Manihot utilisima) used in
this study were obtained from cassava
breeding unit of International Institute of
Tropical Agriculture in Ibadan Nigeria. Un-
peeled cassava tubers were processed by
slicing the whole root with cassava chipping
machine of 2mm sieve while the peeled cas-
sava root was obtained by first peeling the
tubers and then slicing to the same 2mm
size.. The processed cassava were sundried
for 2 weeks on a concrete floor to a mois-

ture level of 12-15%.

Experimental diets

Five experimental diets were compounded
for this study. The control diet was a typical
layer diet containing 2474 kcal/kg metaboliz-
able energy (ME), 15.41% crude protein
(CP) and other nutrients were calculated to
meet or slightly exceed the nutrient require-
ments recommended by the National Re-
search Council (NRC, 1994). The composi-
tion of the experimental diets is shown in
Table 1. In diet 2, 3, 4 and 5, maize was re-
placed with processed cassava root meal

(peeled and unpeeled).

Experimental Animals and Management.
A total of 140 one-day-old black harco pul-
lets were purchased from a reputable hatch-
ery in Ibadan. The birds were raised on basal
diet from day old to 10 weeks before being
allotted to five experimental diets and repli-
cated twice with each replicate having 14
birds in a completely randomized design. All
experimental protocols and management
practices which included draining of remain-
ing water, washing of the watering trough
and supply of fresh clean cool water, remov-
al of poultry dropping from the remaining
feeds in the feeders and addition of fresh
feed on daily basis were observed through-
out the study. The five experimental diets
include. diet 1 (control diet without cassa-
va ), diet 2 (25% unpeeled cassava meal), diet
3 (50% unpeeled cassava meal), diet 4 (100%
unpeeled cassava meal) and diet 5 (25%
peeled cassava meal). The diets and water
were provided ad /ibitum throughout the ex-
periment.

Experimental Schedule and Data
Collection

The feeding trial lasted for thirteen weeks
while the parameters measured within the
period include feed intake, weight gain, feed
conversion ratio, mortality, age at first egg,
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age at 20% hen day production and hen day
production at 24™ week. The data obtained
in the studied parameters were subjected to
analysis of variance (ANOVA) using SAS
(1999) and significant level of (p<0.05) was
used while means were compared using the
Duncan multiple range test.

Feed intake

Feed intake was determined as the differ-
ence between amount of feed given and
leftover.

Feed intake = quantity of feed served -
quantity of leftover feed.

Body weight gain

Weight gain was measured as the difference
in weight at the beginning of the study and
at the end of the experiment.

Body weight gain = final weight of the birds
— initial weight

Feed conversion ratio
Feed Conversion ratio was determined by
the ratio of feed intake and weight gain.

FCR = feed intake
body weight gain

Mortality

This was measured in percentage and deter-

mined as the number of birds that died di-

vided by the number housed multiplied by

100.

Mortality = number of dead birds X 100
Number of birds housed

Age at first egg
This is the age (in days) at which the bird lay

its first egg.

Age at 20% hen day production

This is the age of the birds when their hen
day production reached 20%

Hen day production at 24t week

This is the percentage egg production of the
birds when they attain the age of 24 weeks.

Cost per kilogram of feed
For each experimental diet, the cost of pro-
ducing a kilogram was calculated

Table 1: Composition of the experimental diets

unpeeled CM peeled CM
Ingredients Control 25% 50% 100% 25%
Maize 24.00 19.00 13.50 - 19.00
Cassava (unpeeled) - 6.00 13.00 28.00 -
Cassava (peeled) - - - - 6
Wheat bran 29.00 15.00 15.00 10.50 15.00
Corn bran 29.00 28.00 25.50 23.00 28.00
Palm Kernel Cake 19.50 19.00 18.00 19.00 19.00
Groundnut Cake 4.50 5.50 7.00 10.50 5.50
Soybean meal 2.00 2.50 3.00 4.00 2.50
Fish meal 1.00 1.00 1.00 1.00 1.00
Opyster shell 1.50 1.50 1.50 1.50 1.50
Blood meal 2.00 2.00 2.00 2.00 2.00
*Premix 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Total 100 .00 100.00 100.00 100.00 100.00
Calculated Nutrients
Crude Protein(%o) 15.41 15.35 15.41 13.67 15.35
ME (kcal/kg) 2474 2489 2484 2495 2480
Crude fibre (%) 6.34 7.12 7.33 7.52 7.13
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*Vitamin/mineral premix/kg of feed contains: Vit A, 10,000,000 L.U.; vitamin D3, 2,000,000 L.U.; vitamin
E, 16g; vitamin K, 1.0g; vitamin B1, 0.509mg; Riboflavin, 2-4mg; pyridoxine, 0.35mg; niacin, 3.5mg; biotin,
0.005 mg; choline chloride 30.0mg; folic acid 0.1mg; vitamin B12, 0.002 mg; vitamin C, 2.50 mg; manga-
nese, 10.0 mg; zinc, 4.5 mg; Copper 0.20 mg; iron 5.0 mg; methionine 2.0 mg, calcium panthothenate 1.0

mg; antioxidant 120,000mg; selenium, 120mg.

RESULT

Performance indices of pullets fed experi-
mental diets are shown in Table 4. There
was no significant difference (p<<0.05) in the
mean values of feed intake, mortality, age at
first egg, age at 20% hen day production
and hen day production at 24 weeks in the
current study. However numerical value of
feed intake in control diet was the highest
(81.72g) while the least feed intake (77.62g)
was obtained in diet supplemented with
25% unpeeled cassava meal. The body
weight gain for layers fed cassava root meal
showed significant difference in their mean
values in this study. Body weight gain in
control (diet 1), 25% unpeeled CRM (diet
2), 50% unpeeled CRM (diet 3) and 25%
peeled CRM (diet 5) were similar but signif-
icantly higher than the value obtained in

diet 4 with 100% unpeeled CRM (Table 4).
Similar trend was observed in the result of
feed conversion ratio in the current study
where feed conversion ratio in control (diet
1), 25% unpeeled CRM (diet 2), 50% un-
peeled CRM (diet 3) and 25% peeled CRM
(diet 5) were similar but significantly lower
than the value obtained in diet 4 with 100%
unpeeled CRM.

The result obtained for cost of producing
each diet showed that the cost of producing
the control diet (diet 1) is statistically the
highest (N174.39) while 100% unpeeled cas-
sava root meal (diet 4) is the lowest
(N157.06). The cost of producing 25% and
50% unpeeled cassava root meal were how-
ever the same.

Table 2: Proximate Composition of the Experimental Diets

unpeeled CRM peeled CRM
Ingredients Control 25% 50% 100% 25%
Dry Matter 89.25 88.97 89.72 88.78 90.13
Crude Protein 16.63 18.73 19.43 18.38 18.55
Ether Extract 3.19 5.05 4.83 3.36 5.14
Crude Fibre 6.59 5.25 7.22 6.21 7.83
Ash 9.91 10.00 9.92 9.50 11.86
*NFE 52.93 48.94 48.32 51.33 46.75
Calcium 0.67 0.80 0.84 0.66 0.84
Phosphorus 0.47 0.42 0.46 0.47 0.56

*NFE = Nitrogen free extract, *CRM = Cassava root meal

Table 3: Proximate Composition of cassava leaves, peels and tubers

Constituents Teaves Peel Tuber
Dry Matter 19.5-33.0 27.3 —-33.5 13.0 — 43.
Crude Protein 14.7 - 36.4 2.8-6.5 1.5-3.5
Ether Extract 4.0-15.2 0.5-22 0.8-3.2
Crude Fibre 48-154 10.0 — 22.0 1.3-7.7
Ash 55-16.1 35-104 1.6 -4.1
*NFE 37.3-51.9 62.5-72.9 88.0 —94.5

*NFE = Nitrogen free extract
Source: Smith, 1992
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Table 4: Performance Characteristics of pullets fed with cassava based diets

unpeeled *CRM  peeled CRM
Ingredients Control _ 25% 50% 100%  25% SEM
Feed Intake (g/day) 81.72 77.62  79.71 80.86 79.68 1.56
Weight gain (g/day) 10.66 10.78%  11.502 9.36P 11.332 0.48
FCR 7.67° 7.24b 6.94b 8.652 7.05b 0.26
Mortality (%0) 3.60 0.00 0.00 3.60 3.60 2.77
Age at 15t egg (day) 149.5 150.5 1505 154.5 151.5 1.96
Age at 20% HDP 154.14b 1552 1554 1572 155ab 1.30
HDP at 24th week (%) 46.68 46.93  49.59 37.74 58.34 7.96
Cost/kg of feed(N) 174.39*  162.66c  162.91¢ 157.064 167. 770 1.50

*CRM = Cassava root meal
abed means on the same row with different

DISCUSSION

The value obtained for proximate composi-
tion of the unpeeled and peeled cassava
meal shows variation in numerical values
especially with crude protein and crude fi-
bre (Table 2). Proximate composition of
cassava meal revealed that crude protein
and crude fibre were higher in unpeeled cas-
sava meal than in the peeled cassava meal.
This variation in crude protein could be
due to the fact that the cassava peel con-
tains high protein concentration than in the
tuber. Smith (1992) also reported higher
level of crude protein and crude fibre in the
peel of cassava compared to the tuber.

The result on feed intake for layers fed with
cassava root-based diets were the same
across the group. This result is in agreement
with the work of Yin Kyawt ez a/. (2014)
who reported that there was no significant
difference in feed intake, egg production,
egg weight and feed conversion ratio for
birds that were fed with diets containing
cassava tubers and leaf. Contrary to this
finding, Salami and Odunsi (2003) reported
a significant higher feed intake in birds that
were fed with cassava diets than in the
control.

superscript are significantly different

Body weight gain of birds fed 50% unpeeled
cassava meal was the best but at 100% cassa-
va substitution with maize, body weight gain
was at the lowest level. Similar to our find-
ings, Eruvbetine ¢ a/. (1996) and Salami and
Odunsi (2003) found reported that replace-
ment of maize beyond 50% in the diets of
grower cockerel and layers respectively may
lead to reduction in body weight. This is
however contrary to the findings of Kana ez
al. (2013) which reported that layers could
tolerate up to 100% replacement of maize
with cassava meal in the diet without any
adverse effect on weight gain.

The effect of dietary inclusion of cassava
root meal showed that 100% substitution of
maize with cassava root meal was not as
good as partial replacement. Ijaiya ez a/.(2002)
observed that a high dietary crude fibre con-
tent of the cassava peel reduced feed conver-
sion efficiency. Salami and Odunsi (2003)
reported a significant improvement in FCR
in diets containing cassava peel meal.

Dietary supplementation of cassava with
maize did not have any effect on the onset
of egg production and hen day production at
24 weeks as affirmed by the result of our
studies.
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The cost of producing the 100% cassava
root meal was the cheapest. This indicates
that significant savings can be made from
feed when cassava root meal is used as en-
ergy source rather than maize. This cost
effectiveness agrees with the previous
works of Salami (2000) and Odunsi ez /.
(2001).

CONCLUSION

It can be concluded from this study that
cassava can be substituted for maize as en-
ergy source in the diet of layers and yet
achieve better result in terms of perfor-
mance and cost effectiveness. Thus, the use
of cassava root meal up to 50% replace-
ment for maize should be encouraged to
reduce dependence on maize and cut down
on cost.
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