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Abstract

A feeding irial using 240, day old Anak broiler chicks was conducted in which cassava meal (CALL)
completely replaced maize in the control diet (U to formulare five isocaloric and iso nitrogenons

diets. Dried CM blended with brewers dried veast

(BDY) Jormed cassaveast with 2. 704 parts of CM

fo I part of BDY). The (Cassayeast) CAL and BDY blend in the dietary treatments, (B,C.1D and F)
were 30 CM + 11.1% BDY, 35 CAL + 12.94% BDY, 40 CM 1 1.4 79% BDY, and 45 CM + 16.64%;
BDY, respectively, and these treatments had no maize. Dietary treatment A, containing maize, which
served as the control had no cassaveast inclusion, thus demonstrating the total replacement of maize
by cassayeast in the other dietary treatments. Results showed that significant of maize difference
(P<0.5) were observed in the control and at in one cassaveast freatmen! in feed intake (4.43 as
against 4.22kg), body weight (1.94 as againsi 1. 65kg), efficiency of feed utilization (feed: gain ratio
2.19 as against 2.51; gain: feed ratio 0.49 as against 0.43), respectively. However, gizzard weights
were not significant. Fconomic analysis showed that the cost of producing a bird with the maize
based diet (1) was significantly (P<0. 05) higher than that with the cassayveast diets but there was not
difference among the cassayeast diets (B-). The maize based diet was most expensive (N 29 68 per
kg diet) while diet C was the cheapest (M 25.57 per kg The study demonstrated that the use of
cassayeast has a place’in the broiler industry, thus indicating that with proper protein halancing,

i eyt

cassava can completely replace maize in broiler diets.
_‘.—_’—_—'”-__‘—"o-_ﬂ——r r————

——
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Introduction

Feedstufts for poultry feeds have becomce
increasingly scarce in Nigeria and this is greatly
accentuated by the high cost of production of
feedstuils, especially grains which are the major
cncrgy sources. The keen competition between
man and poultry for grains has been implicated
in the rising cost of poultry products {Ademosun
and Eshiett, 1980). The universal feed grain,
maize, the basis of commercial pouitry {ceds, is
utilized at rates between 40 to 70% {Say, 1989).
thus it is the ingredient with the highcest cost in

1Com&sponding,r author

all putritionally balanced poultry feeds in
Nigeria. Morcover, pressurc from population
growth, drought, cxcessive rainfall, inorganic
fertilizer cost, and intensive poultry production
have made this conventional feed grain, maizc.
insufficient and therefore, expensive. The rising
cost of poultry feeds because of the high cost of
malze necessitates a rescarch for cheaper and
locally available feedings stuff such as cassava.
Morcover, cost increases occur because of price
Increases in  inorganmic fertilizer which is
indispensable in commercial maize production.
On the other hand, cassava is well produced in
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Southern Nigeria and wmiddic belt  without
inorganic lertilizer since it is tolerant {o drought
and poor soil conditions. Indeed. well processed.
dry, cassava meal stands as a ready alternative to
maize in Nigerian livestock feeds (Eruvbetine
and Adejobi, 2000; Tewe, 1982) although
cassava is considered as a staple [ood in sub-
Saharan Africa (HITA, 1994). A major problcn
of cassava meal utilization is its powdery natare
(Essers and Nout, 1989, Tcwe and Egbunike.
1989). A solution to this problem could be the
grinding of the cassava along with an oil seed
such as soybean (Eruvbetine and Adcjobi, 2000)
of sun dried, low moisturc BDY like the type
used in this study. In the cassayeast blend, this
type of BDY was chosen because of its
availability, protein content, and as a source of
unidentified growth factor (UGF) in poultry
dicts (Potter and Sheton, 1978, Jenson ef al.,
1978, Amakiri ef al, 1998). This study was
therefore, conducied to investigate the cheapest

way to se cassava to completely replace maize
in broiler diets.

Materials and Methods

Pecled cassava (TMS — 30555). sundried and
subjected to hydrogen cvanide (HCN) test
(Ezcala and Okoro, 1986) was milled using
hammer mill to produce cassava meal (CM with
a proximaic analysis (crudc protcin 2%, fat
1.3%). Brewers dried yeast (BDY) procured
from a local drier (Aba, Imo State, Nigeria) was
subjecied also to approximate analysis (crudc
protein 28.0%, fat 4.8%) before the blend was
made. Bicnds of CM and BDY wcre made in
proportions to achicve approximately 9% crude
protein (CP) which is equivalent to the CP in the
maizc "uscd in the control treatment.
Accordingly, a ratio of 1 part BDY: 2.704 parts
of CM was worked out to produce four blends
{cassayeast) and the proximate analysis is shown
in Table 1.

Table 1 Analvsed proximate composition of cassayeast

[})
(¢

Crude protein 9.01
Fat 2.23
Crude fibre 9.56
Ash 4.00
ME (calculated) 11.67MJ/Kg

Five isocaloriic and isonitrogenous starter (21% CP, 11.59MJ/kg, ME) and finisher (19%CP, 12.09

MlJ/kg, ME) diets were formulated (Table 2 and 3).

Table 2 Composition % and unir cost of experimental diet for broiler starter

lngredicent A B C D E
Maize 35 - - ~ -
PKC - 55 14.5 7.1 -
SBM 30 R 297 31 32
Wheat offul 11.14 13 - = 61.64
Cassayeast - 111 47.94 34.79 2.6
Pualm Ol - 6.5 4 3.35 0.25
Vit/Min Premix  0.25 023 0.25 0.25 3.00
Bone meal 3 3 3 3 0.11
1>-1, Methtonine Q.11 .15 0.11 0.11 0.4
Salt 0.4 (.4 04 04 0.1
Lysine 0.1 0.1 0.} 0.1 0.1
Price of feed/kg ™ 29.68 i . 25.57 2532 25.64
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Table 3 Nutrient composition

Crudc protein 200,53 2374
ME 11.65 11.63
Cal. 301 LD
Fat 9.6 i1.5
Crude fibre 406 5.12
Ca L4 1.14
P .61 G.6!
Lysine 114 1.39
Methioninc 048 .52

20188 20.49 20.71
1155 11.57 11.56
4.74 3.78 777
83 8.10 6.5
7.05 7.78 8.27
1.05 1.09 .08
0.66 0.67 0.67
1.50 145 1L.al
3.49 0.49 .52

! Containmg per kg vitamin and mineral mixture 0.15g retinal, 25 mg chocealeiferol, 4.5 Di- -tocopherol, |g
menadone busulphite, 3g riboflavin, 12.5 nicotinic acid, 5.3¢ pathothenic acid, 0.5¢ pynidoxine, 0.25g (olic acid.
Smg cobalamin, 125¢ choline chlonde, 62g antioxidant, 12.5g Fe, 40 M, 2570, 1lgCn, 0.6g L, 0. tg Co, 0.05¢

Se,

® All calculated composition except crude protein and fat which were analysed.

Dictary treatment A. the controf contained 55%
maize and no cassaveast while the othert four
(B.C.D.E) containcd onty cassayeast and no
maize. Thus, the cassayeast in dietary treaiments
B.C.D, and E which were 30 CM + 1119,
BDY = 41%, CassayeasiO, (35 CM + 12.949%,
BDY = 47.94%, Cassayeast), (40 CM + 14,799,

BDY = 54799, cassaycast) and (45Cm +
[6.64% BDY = 6164% cassayeast)

respectively, completely replaced muaize used in
the control treatmeni. The dicts wcere anatvsed
for CP and fat only while hutrients were
calculated on the basis of the feed ingredient
composition data used (Parr ef af., 1988).

Management of Birds

Two hundred and forty, dav-old broilers chicks
(Anak) werc weighed in groups of 12 chicks and
randomly allocated to twenty pens ( 1 x 1.5m
cach) in au open-sided house, Management
procedures including vaccination werce unifonn
for afl the birds. The birds were  randomtdy
assigned 1o the five dictary (rcatments which
werce rephicated four times by the completely
randomized designed. thus each of the 20 pens
started with (2 chicks. The starier diets were
four wecks of the cighf weeks experimental
period.  Experimental  diets and water were
provided ad libitum.

At the end of each period of seven days. the bird
were weighed individually (o determine body
weight gain and  feed consumption for (e
Calculation of feed gain ratio, and gamn:iced
ratio. Feed consumption was calculaicd by
diffcrence between the quantity offered and tlic
quantity lefi. ¥inal body weight of covery
surviving bird was taken in each replicatce at the
cnd of the cight-week, Mortality was recorded
promptly to effect adjustment in the weekly
Calculations of feed utilization. Post MOTtCIn
examination performed on four desd birds, in
{reatments B and D in the scventh week. showced
that the mortality was due to coccidiosis and not
duc to dietary treatments. At the end of the cight
wecks experimental period, five birds from each
replicate were weighed and slaughicred (o
determaine breast muscle weight, liver and
gizzard weighis. These werc calcuiated as
percentage of individual body weights. Feed
cost per bird was calenlated by taking the total
cost  of all the ingredicnts that constituted the
starter and finisher rations  which were
tonsumed by each bird in cach of the dietary
treatments and the value divided by the body
weight gain of the bird, The prevailing market
prices of maive and equivalent cassaycast were
taken into account in detenmining the economics
of feeding cassaveast to broilers as an aliernative
Source  to maize for a profilabie broiler
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production. All data collected were subjected to
analysis of wvariance and trcatment means
scparated by using thc Multiple range test of
Duncan (1955).

Results

Treatmenis mcan feed intake, body weight,
efficiency of feed utilization (gain:feed and
feed: gain) are shown in Table 4. The intake of
the control, maize based diet (A) was

significantly (P<0.05) higher than the cassayeast
dict, but the intake of diets C( 47.94%
cassayeasst} and B (41.1% cassayeast) were
higher

significantly (P<0.05) than diets
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E(61.64% cassayeast) and D (54.79%
cassayeast). Birds in treatment A gained
significantly (P<0.05) higher body weight than
birds in the cassaycast based diets. In these
diets, birds in diets C and B significantly
(P<0.05) gained higher body weight than those
in diets D and E. Birds in diet A had the best
feed utilization (Feed:gain: Gain:feed) while
those in diet E had the least feed utilization
being significantly (P<0.05) lower than all the
dictary treatments. The mean weekly feed intake
and body weight gain are presented in figures 1
and 2 respectively.
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Table 4 Effects of cassayeast on the Jinal body weight, feed intake, feed efficiency and feed
conversion ratios of broilers at 8 weeks of age. V

Treatment

Measurements A B C D E
Cum. Feed
intake(kg) 4.43°+0.04 431°+0.06 437°+004 4.22% + 017 4.28° + 0.05
Final body
weight(kg)  1.92°+0.02 1.75°+0.05 1.77°+0.08 1.67°+0.07  1.65°+0.04
Feed:Gain '
ratio 2.19°40.05 24°+054 236°+008 238" +035 2.51°+0.57

- Gain:Fecd _
ratio 0.49°+0.130.45°+0.12  0.46° i 0.11 0.45° + 0.09 0.43°+0.12

— T —

Means are + SEM of 4 repliacets of 12 broilers each
*"° Means within the same row with different superscripts are significantly differcnt from one

another (P<0.05)

The' resull of ecopomic analysis' of other

experimental feeds are shown in Table 5. It was
- observed that dietary treatment A was the most
expensive (N 29.68/kg diet ) while diet C was
the cheapest (¥ 25.57/kg) cost of production
was found to be significant (P<0.05).

Discussion

- The observed significantly (P<0.05) higher feed
intake of birds in treatment A (Control)
comipared with those in the cassaycast dicts
agreéd with the report of (Babiker et a,, 1991)
who repoted that feed intake was lowered at 25,
50 and 75% cassava replacement of maize. In
this study feed intake received as cassava
increased in the cassayeast diets. However, it
disagreed with the report that method of
processing and level of tapioca inclusion did not
affect intake significantly (Bandey and Gowdh,
1992). Birds in treatments B and C significantly
consumed more feed than the other cassayeast
diets, but since the dietary treatments were
1socaloric, the difference in feed consumption
may be caused by a physical limitation such as
palatability, fibre level or cye and respiratory
tract irritation (Parr e al, 1988). Although,
palatability is not a widely accepted concept for
feed intake by pouliry, these unconventional
diets may require thc broilers to take a fairly

long adaptability time. Ensimingcr and Olentine
(1978) noted that one of the problems militating
against the use of BDY in poultry diets is its
bitter taste which can depress feed intake. This
study, moreover, exceeded the recomménded
inclusion level of 5% (Parr ef al, 1988.
9.26%(Ergul., 1988), and its local preparation
could not avoid high level of fibre which can
depress feed intake (Heuser ef ol 1945)
although crude fibre was not analysed in this
study (Table 1 and 2). Considering the high
level of cassava due to prussic acid (Parr er al,,
1988) could influence the observed low feed
intake in the cassayeast diets. However, the
residual cyanide in the cassava used was very
low ( 0.072mgHCN/10g) when compared with
the maximum tolerant level in livestock diets
(0.5 10 lmg HCN/10g) as reported by Ingram
(1975). Although, the body weight show that the

‘control, maize based diet, yielded the highest

body weight, the yields of birds in treatments B
and C, which gained significantly (P<0.05)
higher than thosc of treatments D and E, were
substantially comparablc with those of the
control. Whereas the growth rate of broilers fed
on cassava meal was found to be satisfactory
(Suchmann, 1994) the obscrved comparable
body weights in the cassayeast diets B and C
may have been potentiated by the BDY which
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usually contain UGF (Amakint er al., 1998).
Similar to the findings of Pido ef al., (1979) the
growth rate, in this study, corresponded with the
pattern of feed intake in all the dietary
treatments. The resuits of cfficicncy of feed
utilization  (feed:gain, gain:feed) showed
significant (P<0.05) difference between the
control and the cassayeast dietary treatments;
and between (reatment E and the other
cassaycast based dicis. Howcever, the cfficicncy
of cassaycast based diets wp to 354.79%
{treatment D) inclusion was still comparable (o
acceptable  standards (Parr ef al, 1988).
Considering that in previous studies cassava
partially rcplacc maize (Pido er al, 1979;
Babiker er o/., 1991; Banday and Gowdh., 1992;
Suchmann, 1994), the results of this study
demonstrated that broiler chicks can utilize in
their diets up fo 40% cassava without maize or
other grains and still achicve a compctitive
result provided cassava is fortificd to about
9%(CP (which most varieties of maize contain).
By ihe fortification of cassava (CM and BDY
blend) cassaveast was basically considered to be
equal to maize at least in CP content. Since
economical high efficiency rations can €asily be
formulated for all phases of pouitry production
by using maize and correctly processed soybean
meal (Patrick and Schaible, 1980) cassaycast as
an ingredient in poultry feeds may be justified as
its us¢ produced an improved economy of feed
utilization (feed:gain) compared with that
obtained with the maize-soybean mcal dict
(trcatment A).

In this study, gain:feed ratio was calculated to
determine the biological status of BDY fortified

cassava mcal {(cassayeast) in place of maize in

broiler diel. Although the maize-soybean meal
dict (control) had a significantly (P<0.05) higher
gain:feed feed ratio than all the cassava-based

dietary treatments, the comparable efficiency of

treatments B,C and D tended to demonstrate that
the use of fortified cassava (cassayeast) to
completely replace the maize portion of a broiler

diet has a place in the broiler industry, especially
in areas where maizc is scarce but has surplus
cassava. The weekly body weight as
demonstiated in Figure 2 corresponding with
that of the feed intake pattern figure 1 showed a
remarkable difference between the control and
the cassayeast dietary treatments up to the 6™
week. A sharp drop was observed in both body
weight gain andf/feed intake after week sIx
treatments A and C, and then D and E dropped
in the 7® week while B was somewhat steady

For the 6" to the 8" week, indicating that the
highest weight gain was attained in weck six.
Indeed, the observed exponential feed infake
between the 4° and 6" wecks caused the
accelerated growth within this period, in this
studv. This finding ;greed with  the
demonstration that body weight is dircctly
related to feed intake and requirement (Patrick
and Schaible, 1980). Accordingly, body wcight
gain was reduced between weeks 6 and weck 8
because feed intake decreased slightly in during
that period thus confirming that weight gain
showed corresponding pattern as feed intake,
The decline in weight gain in wecks 7 and 8
could be attributed to intestinal coccidiosis, an
epidemic parasitic disease in the university
rescarch farm, which manifested in the flock by
the 7 week. It has been reported that cocidiosis
reduced absorption of nutrients from the
intestinal tract, resulting in slow growth and low
feed efficiency (Gordon, 1979; Patrick and
Schaible, 1980). Economics analysis of the

experimental diets demonstrated cost/benefit of
. the various diets conmdenng that the feed that

gives the best conversion Tatio may not be the
maost economnical to use. Feliwell and Fox, 1979;

‘Nesheim et al., 1979, Oruwari et al., 1995). The

data showed that the ‘cost of producing a bird

- with diet A was significantly higher (P<0.05)

than the cassayeast diet while there was no ~
difference (P>0.05) than the camymst dxetaxy‘
treatments (Table 5). :
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Yuble 5 Feonomic analysis aof experimental diets.

Dictary Treatment
Measurements A B C D E

Cost (WY/kg starter 2989 27.12 2560 2532 2564
Cosl (NYKg finisher 2547 2544 2554 26.02 25.78
Av. Cost (MN)/kg 29.68 2628 2557 2567  25.7]
Feed intake (kg)/Bird 4432 4312 4366 4220 4250
DBody weight (keg)Y/Bird 1.94 1.75 1.77 1.67 1.65
Cost of feed (M) Bird [31.07° 111.40° 111.57* 109.10° 110 19°
Cost of feed (M)Vkg 67.66b™ 63.59°  63.13°  65.63® 66.82°

Body weight
total Cost (M)/dict
Feed Cost (M)/ton

6.291.36 534720 5,355.36 3,236.80 5,289.90

29.680 00 26.280.00 25 236 .80 25 670 00 25 Z10.00

Means are + SEM of 4 replicates of 12 broilers each

ab

“Means within the same row with different superscripts arc significantly different from one another

(P<0.05). Dictary ingredient and cost (MN)kg were: Yellow maize, 27; cassava, 19; BDY, 8 caasayeast
16; PKC, 9. Bone meal, 20; Vit-min premix, 160; Salt, 15; SBM, 38; D-L methionine, 650; Lysine

750: wheat offal, 10; oil, 70.

This table also showed that the cost of using the
control dict A to produce a unii weight of
chicken was higher (P<0.05) than that for diets
B and C, but not higher (P>0.05) than that for
diets D and E. this cost/benefit analysis
Jindicated that dietary treatment C (47.94%
‘cassayeast) [ollowed by feed B were most
economi in producing a unit weight of broiler
chicken despite the fact that feed A gavce the best
feed cfficiency and conversion ratios, The result,
therefore, confirmed the findings of Fcltwell
and Fox (1978) and Nesheim e al., (1979), and
suggested that the umnit cost of feed used in
producing a unit of poultry meat should be given
the grealest importance rather than the
conversion ratio of the feed. By this analysis
commercial and biological considerations
tended to be at a balance, thus supported the
report that a ration must be economically and
nutritionally balanced (Henry and Dyfed(1985).
In the five dietary treatments, being isocaloric
and isonitrogenous, it was observed that BDY
used was the chcapest ingredient. Furthermore,
the cassayeast diets could have been checaper,
but for the high cost of palm oif used. This was
the third most expensive ingredieni, the first
being the svuithetic amino acids, and then the

vitamin/mineral premix. The effect of palm oil
on the prices of cassayeast diets in this study
agreed with the observation of Church 979
who 1cported that vegetable oils  generatly
command better prices for chicken and
industrial use, to the extent that they are usually
priced out of usc for animal feeds.

The results of this study introduced cassaycast
as an ingredient that can completely replace
maize in a broiler diet. The blend of 35CM +
12.94% BDY was found to be the best for
optimal performance of the broiler chickens
since at this mixture commercial and biological
considerations {ended to be at 3 balance.
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