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HAEMATOLOGY AND SERUM BIOCHEMISTRY OF BROILERS FED GRITS FROM THREE CASSAVA
VARIETIES AS REPLACEMENT FOR MAIZE

0. A. Abu, Adesola A. Popoola, P. Kulakow* and O. O. Tewe

Department of Animal Science, University of Ibadan,
*Tuber and Root Improvement Programme, International Institute
of Tropical Agriculture, Ibadan

ABSTRACT

An eight-week feeding trial was conducted to investigate the effect of 50% replacement of maize with grits
prepared from three cassava varieties; TME 419, TMS 01/1371 and TMS 30572 as the major sources of
energy oh the haematology and serum biochemistry of broilers. Four experimental diets were formulated in
which cassava grits replaced maize at 0% for T (control diet) and 50% of each treatments T2, T3 and T4 of
TME 419, TMS 01/1371 and TMS 30572 cassava varieties, respectively. The replacements were same for
Starter and finisher phases. One hundred and ninety-six day-old chicks of Abor acre strain were randomly
allotted to four dietary treatments with seven replicates of seven birds per replicate in a completely
randomized design. Haematology and serum biochemistry showed no significant differences (P > 0.05) at
the end of the experiment. However, MCH, MCV and AST levels showed significant differences. Inclusion of
grits made from whole roots of the three cassava varieties replaced 50% maize in broiler diets without
detrimental effect on haematology and serum biochemistry.

INTRODUCTION

Nigeria is the largest cassava (Manihot spp)
producing country in the world therefore efforts
should be intensified to diversify its use.
Approximately 60-80% of poultry production cost is
tied to feed with around 60% of the ration made
from maize (Al-Ruqaie et al., 2011), out of which
energy sources constitute between 45-60% of
compounded finished concentrate feeds for
monogastrics is maize (Tewe and Egbunike, 1993;
IAASTD, 2009). The prices of most feed ingredients,
especially cereals, are high as a result of stiff
competition for them directly by humans and
industrial usage resulting in inadequate supply for
livestock. It is estimated that the world will require 1
billion tonnes of additional cereal grains to 2050 to
meet food and feed demands (IAASTD, 2009). Out of
the one billion tonnes maize alone constitutes about
45% which  mostly is channelled to feeding
monogastrics. Nigeria produces about 40% of the
total poultry meat in the West African sub-region
(ILRI, 2000) but despite this the intake of meat is low
comparable to well developed economies. There is a
need to seek ways of reducing cost of poultry
production through improved feed cost reduction.
Blood Parameters have been reported to be
positively related to the nutritional Status of animals
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(Babatunde et al., 1992). This study was therefore
aimed at assessing the haematology and serum
biochemistry of broilers fed three varieties of
cassava as an indirect way of monitoring the
nutritional Status of the chickens.

MATERIALS AND METHODS

Whole cassava root varieties of TME 419, TMS
01/1371, TMS 30572 and TME 08/0893 were from
cassava plots of the International Institute of
Tropical Agriculture (HTA), Ibadan. The varieties were
processed into cassava grits. Four experimental diets
were formulated in such a way that each variety of
cassava was to Substitute for maize. Diet 1 has 100%
maize; Diet 2 has 50% maize and 50% TME 419; Diet
3 has 50% maize and 50% TMS 01/1371 and Diet 4
has 50% maize and 50% TMS 30572. The
experimental diets for Starter and finisher stages are
shown in Tables 1and 2.

Experimental animals and design

A total of one hundred and ninety six (196) one day-
old chicks of Arbo acre strain were used for this
study. They were purchased from a reputable
hatchery in Ibadan, Oyo State. The chicks were
randomly allotted into four (4) treatment groups,
replicated seven (7) times with seven (7) birds per
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replicate in a Completely Randomised Design (CRD)
and fed ad libitum for 56 days.

Proximate Analysis

The proximate composition of the ingredients arid
fest ingredients were determined according to
A.0.A.C (1995).

Haematological and Serum biochemical analysis

At the end of the feeding trial blood samples were
coliected into two sets per bird into test tubes
containing and devoid of anti-coagulant. Packed cell
volume (PCV), red blood cell counts (RBC), and white
blood cell counts (WBC) were determined using
Standard methods. Mean corpuscular volume (MCV),
mean corpuscular haemoglobin (MCH) and mean
corpuscular haemoglobin concentration (MHCH)
were calculated. The serum was transferred into
another bottle using a micro-pipette. The serum
biochemical indices are examined total protein by
Biuret method (Reinhold, 1953), albumin by
Bromocresol Green method (Peters et al., 1982),
globulin values were obtained by subtracting
albumin values from the total proteins. Glucose
(Cooper et al., 1970), alanine aminotransferase (ALT)
and Aspartate amino transferase (AST) by
spectrophotometric method.

Statistical analysis

All data coliected was analysed using Analysis of
Completely Randomised Design and analysed with
SAS (1999)

RESULTS AND DISCUSSION
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Table 3 shows the effect of diet on haematology
values of birds. No significant differences (P >0.05)
were observed among the varieties for most of the
blood Parameters investigated. Results of serum
Parameters are shown in Table 4. The ALT value was
highest in T4 and lowest in T3 while the AST value
was highest in treatment 3 and lowest in T2. The
aspartate transaminase and alanine transaminase
activities were however not significant for the
dietary treatments. The value for total protein
therefore implied adequacy in the use of protein as
confirmed by lyayi and Tewe (1998). Although
cassava tubers deficient in protein replacement of
50% of the maize by grits made from whole cassava
tuber did not affect the protein use in the diets.
Proximate analyses also did not reveal significant
Variation among the three varieties of cassava grits
and this may account for results obtained.

CONCLUSION

Whole cassava tubers, irrespective of the varieties,
when processed into grits can replace 50% of maize
without affecting the haematology and serum
Parameters of broilers.
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Table 1. Composition (%) of Experimental Diet

(Starter)
Ingredients T1 (Control) T2(TME419) T3 (TMS 01/1371) T4 (TMS
30572)
Maize 52.00 26.00 26.00 26.00
Cassava grit - 26.00 26.00 26.00
Soyabean meal 35.00 35.00 35.00 35.00
Wheat offal 7.73 7.70 7.70 7.70
DL- Methionine 0.15 0.18 0.18 0.18
L-Lysine 0.06 0.06 0.06 0.06
Oyster Shell 0.50 0.50 0.50 0.50
Palm oil 2.50 2.50 2.50 2.50
Dicalcium phosphate 1.50 1.50 1.50 1.50
Premix 0.25 0.25 0.25 0.25
Avatec 0.06 0.06 0.06 0.06
Table salt 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00
Calculated ME
ME (kcal/kg) 3010.11 2923.79 2923.79 2923.79
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Table 2: Composition (%) of Experimental Diet (Finisher)

Ingredients Diet (Control) T2 (TME 419) T3 (TMS 01/1371) T4 (TMS
30572)
Maize 54.00 27.00 27.00 27.00
Cassava grit - 27.00 27.00 27.00
Soyabean meal 23.50 23.50 23.50 23.50
Wheat offal 16.23 16.20 16.20 16.20
DL-Methionine 0.15 0.18 0.18 0.18
L-Lysine 0.06 0.06 0.06 0.06
Palm oil 2.50 2.50 2.50 2.50
Dicalcium phosphate 1.50 1.50 1.50 1.50
Oyster Shell 0.50 0.50 0.50 0.50
Avatec 0.06 0.06 0.06 0.06
Table salt 0.25 0.25 0.25 0.25
Premix 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00
Calculated ME
ME (kcal/kg) 3053.40 2963.70 2963.70 2963.70

Table 3. Changes in haematology of broilers fed grits prepared from three varieties of cassava

Parameters Tl T2 (TME 419) T3 (TMS T4 (TMS  SEM
01/1371) 30572)
PCV (%) 28.21 295 295 275 0.47
RBC (x 106/mm3) 4.56 4.27 4.47 4.66 0.09
WBC (x 103mm3) 24.7 25.8 234 25.0 4.10
Lymphocytes (%) 60.36 60.00 58.27 58.08 153
Heterophils (%) 32.79 32.79 35.55 35.67 1.35
Monocytes (%) 2.86 2.57 2.36 2.83 0.21
Eosinophils (%) 414 4.36 391 458 0.33
Basophils (%) 0.4 0.14 0.00 0.17 0.05
Haemoglobin (g/100ml) 9.40 9.83 9.84 9.16 0.16
MCHC (%) 33.33 33.32 33.33 333.33 0.001
MCH (pp) 2091  23.99a 22.43d 19.84b 0.64
MCV (fl) 62.37&b  72.003 67.28 59.17b 192

3, b, Means in the same row with different superscripts are significantly different (P <0.05)

Table 4. Changes in serum parameters of broilers fed grits prepared from three varieties of cassava

Parameters T1 (Control) T2(TME 419) T3 (TMS T4TMS 30572) SEM
01/1371)
Glucose (mg/dl) 250.73 250.43 275.27 273.84 6.7
ALT (iu/l) 9.05 10.50 8.85 10.78 0.4
AST (iu/1) 67.54b 52.713 68.07b 68.07b 24
Total protein (g/dI) 5.17 3.79 4.46 4.36 0.36
Albumin (g/dl) 1.35 1.45 1.29 1.58 0.53
Globulin (g/dl) 381 2.34 3.17 2.07 0.30

a, b, Means in the same row with different superscripts are significantly different (P < 0.05)
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