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ABSTRACT

Five hundred (500) day-old Hyperco
cockerels were raised on four experimental
starter diets, A,B,(, and D containing O,
17.71, 22.30 and 45.64% sun-dried cassava
peel  meals (CPM), respectively, as
replacement for maize and wheat offals. At
the finisher phase, the test ingredient was
substituted on weight basis at the rates of 0,
2041, 2495 and 51.75%. The calculated
cyanide contents of the starter diets were 0,
17.62, 22.19 and 45.41 mg HCN/kg for diets
A,B,C and D, respectively, at the finisher
phase The duration of the study was 20
weeks. In the finisher phase, the highest
mean daily feed intake values (129.6 and
123.5g/bird) were obtained on diets C and D,

respectively, while the least mean values -

(116.9 and 106.5 g/bird) were recorded on
diets A and B, respectively,. The ME
utilisation increased with mcreasing dietary
energy levels in tie starter phase and
decreased with increasing dietary energy levels
in the finisher phase. The daily nitrogen
retained decreased with increasing dietary
CPM levels in both phases.

Key Words: Cockerels, Cassava peel meal,
performance, nutrient utilisation.

INTRODUCTION

In many developing countries, feed cost is
estimated to represent over 70% of the total
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cost of producing ‘ivestock intensively:
(Oluyemi, 1984; Oguniowora, 1984). It is also
known that maize and wheat offals, which are
the conventional sources of energy and fibre,

account for over 60% in a balanced poultry
ration (Oluyemi, 1984). _

In ngcrla limited supphes of protein and
energy carriers and consequent importation
usually result in significant increases in the
cost of domestic livestock production
(Cantner, 1987). Any attempt to mitigate this
problem could lower livestock production cost.
There is evidence that the current acute
shortage of protein in Nigeria and the rapidly
increasing demand for livestock products could
be alleviated through the production of poultry
meat and eggs. The large-scale importation of
frozen meat which was permitted in order to
ecse the situation in 1977 was found to be not
only expensive but also inimical to
enterpreneurial initiative.  Continuation of
such a policy is indefensible where poultry can
be easily produced even by small scale
farmers. :

Scientific investigations on the nutrition of
pouliry have neglected cockerels as a specific
type of poultry. Lack of definite information
on specific nutritional requirementslimited the
rearing of cockerels on commercial basis in
Nigeria.

Cockerel rearing has, however, attained some
importance in this country in recent times due
to a better understanding among poultry
farmers that the need for efficient and better
economy of poultry production calls for the
devzlopment of cockerels into commercial and
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profitable industry. Their major advantages
over other birds include hardiness and
relatively high survival rate.  However,
cockerel production does not appear profitable

when the conventional rations utilised by the

other stock are used for its production. There
is, also, very limited information on the energy
and nutrient requirements of cockerels in the
tropics. Many workers (Osei and Duodu,
1988; Aina, 1990; Ogbonrz, 1991) have shown
that incorporation of cassava peel meals into
cockerel ration reduced the cost of production
without any adverse effect on carcass quality
and economy of feed conversion of the birds.

Okosun (1987) reported that cockerels
consuming a 21% protein and a between 2.45
and 2.65 Kcal/g ME of feed at the starter
phase and finishing with a 16% protein and
2.25Kcal/g ME of feed gave the best feed
conversion values.  The author further
recommended that cockerels, could be finished
on a lower energy level (2.25 Kcal/g ME) and
higher levels of fibrous, agro-industrial by-
products, such as cassava peel meals.

It is against this background that this study
was designed to evaluate the performance and
nutrient utilisation of cockerels fed varying
levels of sun-dried CPM as replacement for
maize and wheat offals, at both the starter and
finisher phases.

MATERIALS AND METHODS

The cassava peels, of mixed varieties and
harvested at between 10-12 months of age,
were collected from the gari processing centres
located at Apata market on Ibadan - Abeokuta
road. They were sun-dried on clean cement
floors immediately after collection for 7 days
after which the dried samples were ground,
packed in polythene bags and stored at room
temperature. ,

Four experimental diets were formulated for
each of the starter and finisher phases. Diet
A for both phases served as the control diet
and contained both maize and wheat offals but
no CPM and mg HCN/kg at both the starter

and finisher phases. Also, while diet B
contained maize but no wheat offal, diet C
contained no maize but wheat offal. Diet D
contained no maize and no wheat offal. Both
the starter and  finisher rations were
isonitrogenous (21 ard 18% CP, respectively)
and isocaloric (2.65 Kcal/g ME). All diets in
the starter phase had equal levels of fish meal,
bone meal, oyster shell, premix and salt. The
levels of these ingredients in the finisher phase
were also, fixed. These ratios and their
calculated chemical composition are shown in
Table 1. The proximate analysis of the tcst
ingredient (CPM) - appears in Table 2, while
Table 3 shows the proximate analysis of the
experimental starter and finisher diets.

Management of Birds

500 day-old Hyperco breed cockerels were
used for the study. They were weighed and
randomly allotted to the four treatments and
placed on the starter rations for 8 weeks. The
rations were both isonitrogenous (21% CP)
and isocaloric {2.65 Kcal/g ME). Each treat-
ment consisted of 3 replicates with 41 birds
making up a replicate. At the end of the
starter phase, the birds were weighed and then
fed a commercial finisher diet for 7 days, after
which they were placed on the experimental
fiisher diets. All diets were calculated to
contain 18% CP and 2.65 Kcal/g ME. The
finisher phase lasted 20 weeks. In both
phases, feed and water were supplied ad
libitum. Weight gain and feed intake were
recorded weekly while mortality was recorded
as it occurred. Routine vaccinations and
necessary medications were administered on
the birds as and when necessary.

Chemical Analyses

The sun-dried CPM and the experimental
diets were analysed separately for their proxi-
mate constituents (Table 2) according to
AOAC (1980) procedure.  The energy
contents of the CPM, feed and faces were
determined with a ballistic bomb calorimeter
in which benzoic acid was used as a standard.
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TABLE 1: RATION AND CALCULATED CHEMICAL COMPOSITION OF EXPERIMENTAL DIETS

Experimental Diets

Starter Phase Finisher Phase
Parameters (%) A B C D A B C D
Maize 43.40 43.40 - - 47.46 47.46 - -
Wheat Offal 2735 - 27.35 - 31.45 3145 -
Cassava Pee] Meal
(Sun-dried) - 17.71 22.30 45.64 - 20.41 24.95 5175
Groundnut Cake 20.00 29.64 29.80 3591 14.84 25.88 24.80 31.95
Fish Meal 5.00 5.00 5.00 5.00 2,00 2.00 2.00 2.00
Bone Meal 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Tallow (Oil) - - 11.30 9.20 - - 12.55 10.06
Vit-Min-Premix* 1.00 1.00 1.00 L0 1.00 1.00 1.00 1.00
Opyster shell 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Calculated Analysis:
Crude Protein (%) 21.24 20.68 21.04 20.99 18.07 17.96 17.98 17.98
ME (K-lg) 2.65 2.68 2.65 2.65 2.65 2.69 2.65 2.65
Free Cyanide (mg/kg) - 17.62 2219 45.41 - 20.31 24.83 51.49

* The vit-min-premix used in this study was a product of Roche. Fach 1 kg contains: Vit A (1.U.} 4,000,000; Vit D
(I.U") 1,000,000; Vit E (IU.) 4800; Vit K (g) 0.8; Vit B (g) 0.4; Vit B, (g) 1.8; Vit By (g) 1.2; Nicotinic acid (g) 4.8;
Folic acid (g) 0.12; Ascorbic acid (8) 20.0; Choline chloride (g) 120.0; Mn (8) 40.0; Fe (g) 20.0; Zn (g) 18.0; Cu ®

0.80; 1 (g) 0.62; Co (8) 0.09; Se (g) 0.04
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TABLE 2: PROXIMATE CHEMICAL
COMPOSITION OF CASSAVA PEEL MEAL

Fraction % (DM basis)
Dry matier 86.2

Ash 95

Crude Fibre 16.7

Fther Extract 1.2

Crude Protein 51
Nitrogen-Free Extract 67.5

Gross Fnergy (Keal/g) 321

Free 1HICN (mg/kg) 99.5

TABLE 3: PROXIMATE CHEMICAL COMPOSITION OF EXPERIMENTAL DIETS (DM BASIS)

Starter Phase Finisher Phase

Parameters (%) A B C D A B C D
Dry matter R2.6 86.5 81.7 87.9 85.6 85.5 79.0 86.7
Ash 83 8.9 114 9.9 7.3 6.4 9.8 10.0
Crude Fibre 5.1 49 7.3 6.8 4.6 38 6.9 85
Crude Protein 179 18.8 20.5 19.3 16.9 17.5 18.9 19.0
Etker Extract 29 32 8.6 8.1 32 4.5 7.5 7.6
Nitrogen-Free Extract 65.8 64.2 52.2 55.9 68.0 67.8 56.9 54.9
Gross Energy (Kcal/g) 4.90 4.51 6.32 6.16 3.80 4.10 3.10 410

Free IICN (Mg/kg) « 176 222 454 . 203 248 515
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The cell-wall constituents of the sun-dried
CPM and diets were estimated by the methods
of Van Soest (1966, 1967) and Goeving and
Van Soest (1970), while the hydrocyanic acid
(HCN) contents were determined
titrimetrically using sodium bicarbonate and
iodine. Records of weekly feed intake/bird (g)
and body weight gain/bird (g) were maintained
and #:24 to determine the nitrogen retention
(%) anl protein efficiency ratios.

The data obtained in these studies were
subjected to analyses of variance, using
Complcte Randomized Design. The Duncan’s
Multiple Range Test (Steel and Torrie, 1980)
were used to assess significant diffcrences.

RESULTS

The results of performance and energy
utilisation studies are presented in Table 4 for
the starter and finisher phases. In the starter
phase, the mean daily feed intake values
showed no significant differences (P> 0.05)
between treatments. However, mean values
for body weight gain were significant (P<0.05)
between treatments. The highest mean body
weight gain (463.5g/bird) was obtained on diet
C, while the least value (362.6 g/bird) was
recorded on dict A. A feed conversion ratio
of 3.9 was obtained on diet C; while a value of
5.7 was obtained on diet A; thus the best feed
conversion ratio was obtained on diet C.

The results of daily protein intake were not
significantly different (P > 0.05). A daily
protein intake value of 7.1g/bird was obtained
on dict D, while diets A and C recorded a
value of 6.6g/bird. However, the efliciency of
protein utilisation was not significant (P >
0.05) among treatments. Mean values for
mortality were significant (P < 0.05) between
treatments.  The highest mortality of 15.3%
was obtained on diet A, while the lowest mean
value of 6.5% was obtained on diet B.

In the finisher phase, the feed intake differed
significantly (P < 0.05) between the
experimental diets The highest daily intake
(129.6 g/bird) was observed in the group on

dict C, whilc the lowest value (106.5g/bird)
was obtained on diet B. The mean feed intake
in diets D and A were 123.5 and 116.9
g/bird/d, respectively. Mean body weight gains
were not significantly different (P >0.05)
among treatments. Birds on diet C and D
gained 1650.0 and 1598.4g/bird, respectively.
Protein intake value of 24.6g/bird was obtained
on diet C, while the mean value of 18.6g/bird
was obtained on diet B. Protein intake and
protein efficiency ratios were, however, not
statistically affected (P>0.05) by treatments.
No mortality was recorded among the birds on
diets A,B and D during this phase while a low
mortality rate of 1.23% was recorded on dict
C.

Caloric intake of the birds showed significant
differences (P< 0.05) between treatments in
the starter phase. The mean daily gross ener-
gy intake values (Kcal/bird) obtained were
highest on diet C (231.3) but lowest on diet B
(165.9).  Generally, the intake tended to
increase with increasing dietary energy levels.
‘The apparent ME values showed significant
differences (P<0.05) between treatments in
both the starter and finisher phases. The
highest mean ME values of 5.4 and 5.3 Kcal/g
in the starter phase were observed in diets C
and D, respectively, while in the finisher
phase, the highest ME value of 3.4 Kcal/g was
obtained on diet B. ’

Nitrogen Utilisation

Data in Table 5 show the nitrogen intake,
nitrogen retained and percentage nitrogen-
retention of the birds in both phases. The
percentage daily nitrogen retention showed
significant differences (P<0.05) between the
treatments in both phases. The highest mean
value of 78.7% was recorded on diet B in the
starter phase, while in the finisher phase, the
highest values of 81.9 and 79.2% were ob-
served in dicts B and A, respectively. The
lowest value of 65.4% was obtained on diet D
in the starter phase, while in the finisher



CASSAVA PEEL MEAL REPLACES GRAIN OFFAL

66

(60°0 > d) ApuemyiuSis 1931p Mol swes ay) uo siduosiadns U0 P Yim SUBIA

o2fq ‘e

000 ; 74! s i 610 £01 17Tl 9 £61 ) (%} &nreriow
pe0 ice 88’1 ovr't Lo’ oro LSS 9y ¢ 'y 8L’y (8/pesy) 1N unseddy
Z6°LT 6'S11 £8C1 9SL 9C6 €9'C L61 6'9C 91 €97 (paig/reosy)
iding 3o Ajteq
8T°0 0t gt 9T oe ST'0 [ 9T T 6¢ (3/1e03) s209e, Jo YD
1L¢ 8L sy 6t 60t LLD 6'8 ¥ol1 L9 6 {(pnq/3)
nding jeoseg Apegy
e ¥'80¢ g10¥ L9ty tevy el H'€TT £ 1€T 6591 6°6L1 {(p1g/re0y)
ayeu] g9 Aeq
vze 'y B 'y 8¢ ) 19 £9 Sy 6 (8125 ) pas} Jo g0
9t0 880 LSO 801 60'1 £0 Z9 0L £9 (99 ones AU UId0Lf
9t°0 9'tT 9ve ERH 661 v 'L 99 X9 99 (pary3)
IR BI04 AjLe(]
60 LE0 LT°0 610 81°0 SO0 120 9Tt 70 %10 ORI UL POy
sL9 | 6¢ e Y 289 601 Ly G R LS OUBL UOISIDAUG) Pas,]
0T WSEIL W96T1 ST L6911 529 9'9¢ I'ce £9¢ ¥'9¢ (p11g/3) axerug
podf Ajre(q
09°LE€  ¥'86ST 0091  O0'€6ST  €6691 08T FCEP STEOP 9T 97TYE (pngy3) wed yBom
Apog] uea Iy
PTOL  JITLOT  W61ZIT L6107 LOE€S0T PEOE  WLELP  OSLY W99V GLE6E (pa10/3) ySom aArg
|euy uBoOW
PROL  RLELF  WO'SLY L79OF L'E6E 0¥z €8¢ v6¢ Loy T'1g (p11g/3) 143rom 2a1]
[eiul ues
WHS a D 3] 4 WHS a D 3| v sI912WeRIR g

dSVHJ YHHSINE] ASYH YALdVIS L

SLAIAd TVINGWITIIdXH

NOLLVSI'TILN AOYUANT ANV SIONVINAO: T

b ATHVL




67

OGBONNA & ADEBOWALE

{(co0 > d) Anuesyiudis I3JJIp MO Jwes o1 Uo siduiosiadns JUISTJIP YiIm SUBOW q‘e

€8'E  wSEL o799 618 6L 9€°S &S9O @869 L8L P OL (95) uonuay

- uaSoaIN

LY'0 67 Sz LE v €70 Lo 01l o1 60 (p11g/8) uonuay

uaoanN Ajteq

€20 11 €1 80 60 ¥T0 v0 v0 £0 0 (pag/3) mding

uoBonN Aped

9¢°0 oy 8€ Sy € PED T vl €1 €1 (png/B) axeru]

uafoniN Aired

XHS a @) fa v Xas a D d \4 siolaueley
FEYHI WHAHSINLI HASYHd YALYVI1S

SLAIQ TVINAdNWNIdddXH

NOLLVSITILLA NHOOUWLIN § d1dVL



68 CASSAVA PEEL MEAL REPLACES GRAIN OFFAL

phase, the lowest value of 66.2% was obtained
on diet C.

DISCUSSION

The gross energy of 3.21 Xcal/g obtained for

the sun-dricd CPM uged  his study was
higher than the value <. ?... Kcal/g reported
by Longe et al. (197/) and & value of 2.16
Kcal/g reported by Tewe -7%4). The high
energy value reported in this study may be
attributed to the presence of small tubers and
cdible pulps in the peels. Longe ef al. (1977)
rcported on the rind only while Tewe (1984)
reported on the peels without the inclusion of
small tubers.

Variations in encrgy value may be due to
differences in the chemical composition among
samples of an ingredient (Farrell, (1978). The
methods used to estimate energy values could
result in a range of values for the same sample
(Vohra, 1972), Oluyemi er af (1976) showed
that variable energy values may be obtained
for different batches of same ingredients due
to differences in composition related to differ-
ences in cultivars, soil, climatic factors and
processing techniques. Ogbonna et al (1988)
also reported that the GE contents of the diets
increased with increasing dictary fibre levels.
Variations in the res’ual oil ontents of the
diets, relating to the - clusica of tallow to the
diets diluted with CPM couvd account for the
higher energy values observed in the present
study. This observation agrees with the report
of Oluyemi et al. (1976) that variation in the
residual oil contents of the oilseed meal ac-
counted for the higher energy values observed
in this study. Apart from possibility that
increase in the groundnut cake levels in the
CPM-diluted diets resulted in the observed
higher CP levels in the test diets, Clark (1969)
reported that long drying period of cassava
peels (particularly during the rainy season)
could cause proliferations of micro-organisms
in the media, with the resultant increase in the
CP content of the diets.

Nwounkolo et al. (1977) reported a GE value

of 4.68 Kcal/g for palm kernel meal (pkm), a
value that disagrees with 3.21 Kcal/g reported
for sun-dried CPM in this study. Osei and
Duodu (1988) reported an ME value of 2.73
Kcal/g for the 15% CPM diet in their study on
the use of sun-dried CPM in broiler diets.
The HCN contents of the test diets in the
present study are safe for animal consumption
and agree with the reports of Bolhuis (1954)
and Delange and Alluwalia (1980). Courtesy
(1991) reported that birds can tolerate high
levels of cyanide, up to 150 ppm. Work on
chicks indicated that much energy may be
expended on feeding activity (Keddy et af;
(1962). Thus, the birds receiving low fibre diet
would conserve energy by feeding less and
perhaps this extra food energy was stored as
fat which could account for their greater body
weights. However, the result in the present
study is the opposite of this thinking since the
birds on higher dietary fibre, especially at the
finisher phase, ate more fecd and recorded
similar body weights as the birds on the con-
trol diet.

In the present study, the ME value of 2.65
Keal’g ME proved adequate for satisfactory
performance at the starter phase. However,
Okosun (1987) recommended a minimum
value of 2.45 Kcal/g ML at the starter phase.
Statistical analyses in the present study indicat-
ed that there were significant differences
(P<0.05) between treatments in feed intake
but none (P>0.05) in the body weight gain for
the different dietary treatments among the
birds at the finisher phase. This observation
might be due to the increased level of fibre in
the different dietary treatments.

Nutrient Utilisation

The ME values reported for the cockerels in
this trial were lower than the levels recom-
mended by Olomu (1976) and Fetuga (1984)
for optimum performance of broiler chicks
raised in Nigeria. This suggests that cockerels
require a lower ME level than broiler chicks.
However, the ME valucs for cockerels as
obscrved in this study are in agrecment with
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the recommendation of Tewe (1984) for tropi-
cal pullets. The age of the experiment birds at
the time of the ME determination was 20
weeks. Thus, the birds were mature (adults).
This probably explains the higher ME obtained
in the trial

Nitrogen (Protein) Utilisation.

From the results obtained in the present
study, nitrogen retention was highest in diet B
in both phases. It was observed that with
exception of diet B decreasing exception of
diet B decrcasing nitrogen-retention resulted
form increasing dietary CPM dilution rates at
the starter phase, while at the finisher phase
nitrogen-retention values increased with in-
creasing level of dietary CPM dilution. This
observation suggests that above the CPM
dilution level in diet B the response of cocker-
els to increasing levels of dietary CPM in
relation to nitrogen retention differs with age.
Thus CPM addition to cockerel chick diets
tended lower the nitrogen-retention ability of
the chicks but enhanced the nitrogen-retention
ability as the birds grew older. The effects of
the anti-nutritional factors of CPM which limit
the utilisation of the CPM must have been

responsible for this observation. It hés also
been shown that the high-fibre content of diets .

hinders the efficient utilisation of the nutrients
(Potter et al. 1960; Sosulki and Cadden, 1982).
The finding of Okosun (1987) also supports
this observation.
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