
Growth performance and nutrient digestibility of broiler chickens fed diets 
substituted for maize with two varieties of cassava tuber

1  1 2 1Obadimu, A. O., Oluwatosin, O. O., Sanni, L. O. and Lala, A. O.
1Department of Animal Nutrition,

2 Department of Food Science and Technology, 
Federal University of Agriculture, Abeokuta, Ogun State, Nigeria

Corresponding author: fafunwafikayo@yahoo.com (+23407032566939)
Abstract

Nig. J. Anim. Prod. 2019, 46(2):128 - 136
Nigerian Society for Animal Production

Nigerian Journal of Animal Production
©

A 56 –day study was conducted to determine the growth performance and nutrient utilization 
of broiler chickens fed with two varieties (white and yellow) of cassava grit based diets. A 
total of 240 one day- old unsexed Arbor acre broiler chicks were assigned to eighty dietary 
treatments in a 2 x 4 factorial arrangement using completely randomized design. Diets were 
formulated to include two varieties of cassava, TME 419 (white) and TMS 01 1368 (yellow) 
at four inclusion levels (0, 25, 50 and 75%). Each treatment consisted of 30 birds and three 
replicates of 10 birds each. Data was collected on growth performance and nutrient 

th thdigestibility at the end of the starter (4  week) and finisher (8  week) phases. At the starter 
phase, birds fed 50% white cassava grits diet had the highest (P < 0.05) final weight and 
weight gain (730.00 and 693.67g/bird). At the finisher phase, birds fed 50% yellow cassava 
grits diet had the highest (P < 0.05) final weight and weight gain (2235.60 and 
1454.00g/bird), respectively while the least final weight and weight gain values (2008.80 and 
1267.80g/birds) were obtained in birds fed the control diet. At the starter phase, birds fed 
75% white cassava grits diet had the best (P < 0.05) feed conversion ratio of 2.18, while birds 
fed 25% yellow cassava grits diet as well as those fed the control diet had the least (P < 0.05) 
feed conversion ratio of 2.62 and 2.51  respectively. Birds fed 50% yellow as well as those fed 
75% yellow cassava grits diets had the highest dry matter and crude fibre digestibility at the 
starter and finisher phases, respectively. In conclusion the substitution of maize with white 
cassava grits up to 50% level improved growth performance at the starter phase. However, 
either white or yellow cassava can be substituted for maize up to 75 % at the finishing phase.
Keywords: Growth, digestibility, white cassava, yellow cassava, broiler chickens
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Introduction
The daily minimum protein requirement of 
an adult varies between 65- 85 g per person, 
out of which 35g of this minimum 
requirement should be obtained from 
animal products (Oloyede, 2005). The 
average per capital protein intake in Nigeria 
was reported to be 51.7 g per person/day 
from which only 8.6g came from animal 
sources (Charts, 2011). This observed low 
animal protein consumption may be 
attributed to the declining animal protein 
production occasioned by high cost of 
livestock production especially the cost of 
feeds which usually accounts for up to 70% 
of the total cost of production (Iyayi et al., 

2002).
Maize is the commonly used source of 
energy in livestock feeds (Olurin et al., 
2006). The rapid growth of human 
population has intensified the competition 
between man and livestock for cereals such 
as maize, resulting to high cost of the cereal 
grains and consequently high prices of 
poultry products. Therefore, it is necessary 
to look for alternative and cheaper sources 
of energy that can replace maize to reduce 
cost of production and contribute to 
increased supply of animal protein at an 
affordable price  one of such economical 
substitute ingredient for maize is cassava 
meal (Anthony, 2009). Cassava is regarded 

;
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as one of the world's top calorie producer 
for human and livestock consumption. It 
can be grown on poor soil without 
additional extraneous fertilizer and can 
survive prolonged dry spell (Alves and 
Settler, 2000). It is estimated that most 
(65%) of cassava crop is used for human 
consumption, while the remaining is used 
for animal feed, starch and industrial 
application (Balogun and Bawa, 1997). The 
pelletized nature of the cassava grits makes 
it more desirable for use in poultry feeding 
than the flour. This is because grits reduce 
dustiness which causes irritation of the 
respiratory tract (Apata and Babalola, 
2012).
This study was carried out to evaluate the 
effects of substituting maize with white and 
yellow varieties of cassava grits at varying 
levels in the diets of broiler chickens.

Materials and methods
Preparation of experimental material 
(Cassava grits)
A total of 1000 kg cassava tubers of 500kg 
each of the two cassava varieties (TME 419 
(white) and TMS 01 1368 (yellow)) was 
obtained and processed into two separate 
cassava grits. The tubers were peeled, 
washed, grated and pressed with a hydraulic 
press to remove water content where 60-70 
% moisture content was retained in the 
cassava in order to form grits during frying. 
The dewatered cassava paste was 
pulverized and fried using motorized frying 
machine. The cassava grits were cooled, 
sieved to separate the particle sizes for the 
different stages of broiler production. The 
analysed white cassava grits contained 2.40 
% crude protein (CP), 3.50 % crude fibre 
(CF), 2.50 % ether extract (EE), 1.00 % ash 
and 3154.60 kcal/kg metabolizable energy 
(ME). While the yellow cassava grits 
contained 2.57 % CP, 3.60 % CF, 2.00 % 
EE, 2.00 % ash and 3199.19 kcal/kg ME.       
Experimental diets and design
A total of 240 one day–old unsexed broiler 

chicks were allotted into eight treatments of 
30 birds and each treatment was replicated 
three times with 10 birds each. The 
experimental design used was completely 
randomized design in a 2 x 4 factorial 
arrangement of two cassava varieties 
(TME-419 (white) and TMS 01 1368 
(yellow) and four substitution levels (0, 25, 
50 and 75%) of maize with cassava grits in 
the diets. Experimental diets were 
formulated for the starter (0-28 days) and 
finisher (28-56 days) phases as shown in 
Tables 1 and 2, respectively. 
Data Collection
Growth performance
The initial body weight of the birds was 
recorded at the beginning of the experiment 
and subsequently on weekly basis till the 
end of experiment to determine their 
weekly body weights and weight gain. 
Daily feed intake was recorded by 
deducting the left over feed from initial feed 
supplied and feed conversion ratio was 
calculated. Mortality was recorded as it 
occurred and calculated as percentage of 
birds in each replicate. 
Apparent nutrient digestibility
At the end of starter and finisher phases of 
the experiment, two birds per replicate were 
randomly selected and transferred to clean 
disinfected metabolic cages. A three- day 
acclimatization period was allowed prior to 
the collection of excreta. Thereafter, 
records of feed supplied, feed intake and 
voided excreta sample were collected on 
daily basis for three consecutive days, 

°
weighed and dried at 60 C. The dried 
excreta samples were pooled together and 
proximate composition of the experimental 
diets and excreta samples were used to 
determine various proximate constituents 
(dry matter, crude protein, crude fibre, ether 
extract and ash percentage) by the methods 
of AOAC (2000). Values obtained were 
used to determine the digestibility of 
constituent nutrients.
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Statistical analysis
The data generated were subjected to 
Analysis of Variance (ANOVA) in a 2 x 4 
factorial arrangement. Significant (P < 0.05) 
differences among treatment means were 
separated using Duncan's Multiple Range 
Test as contained in Statistical Analysis 
Systems (SAS, 2011). The experimental 
model is; 
   ã =µ+G + V + (GV)  + Ó ijk    i j ij ijk

Where:
 ã = Observed value of dependent variable ijk 

 µ= Population mean (overall mean)
 G =Effect of cassava grits inclusion levels i 

(i=0, 25, 50, 75)
 V =Effects of cassava variety (j=white and j 

yellow)
(GV) = Interactive effect of cassava grits ij 

inclusion levels and cassava variety
Ó = Random residual errorijk 

Results
Table 3 showed that cassava grits levels and 
cassava variety were significant (P < 0.05) 
for the average final weight, average weight 
gain, average feed intake, feed conversion 
ratio and mortality for starting broiler 

chickens. The highest average final weight 
(798.67g/bird) and average weight gain 
(762.00g/bird) were obtained from birds 
fed diet substituted with 50% white cassava 
grits.
The highest (P < 0.05) average feed intake 
was recorded from birds offered diet 
containing 25% yellow cassava grits, while 
the least feed intake was obtained from 
birds fed 75 % white cassava grits 
substitution. The best feed conversion ratio 
of 2. 18 was obtained with birds fed diet 
substituted with 75% white as well as those 
fed 0 % white cassava grits diet (2.24).  
Growth performance of finishing broiler 
chickens as shown in Table 4 indicated that 
inclusion levels of cassava grits and cassava 
variety was not significant for average final 
weight, average weight gain and feed 
conversion ratio. However, average feed 
intake was significantly (P < 0.05) affected. 
The average feed intake had the highest 
value for birds fed diet of 50 % level of 
yellow cassava grits inclusion and lowest 
value was obtained for birds fed diet 
containing 0 % level of yellow cassava 
grits. 

Table 3: Effects of cassava grits substitution levels and cassava variety on the growth performance 
of starting broiler chickens (0-28 days)  

Substitution 
level (%)

 

Variety
 

Average 
initial 
weight 
(g/bird)

 

Average 
final 

weight 
(g/bird)

 

Average 
weight 
gain 

(g/bird)

 

Average 
feed intake 

(g/bird)
 

Feed 
conversion 

ratio
 

Mortality
 

0

 

White

 

33.67

 

795.74b

 

759.41b

 

1700.32c

 

2.24ef

 

0.00b

 25

 

White

 

36.33

 

748.67d

 

711.00d

 

1767.32b

 

2.48b

 

0.33b

 
50

 

White

 

37.00

 

798.67a

 

762.00a

 

1719.32b

 

2.28de

 

0.00b

 
75

 

White

 

37.67

 

775.00c

 

738.33c

 

1612.32d

 

2.18f

 

0.00b

 
0

 

Yellow

 

37.00

 

730.00c

 

693.67e

 

1649.68cd

 

2.38c

 

0.00b

 

25

 

Yellow

 

36.33

 

750.00d

 

713.00d

 

1865.68a

 

2.62a

 

0.00b

 

50

 

Yellow

 

37.33

 

781.67bc

 

744.33bc

 

1758.00b

 

2.36c

 

0.00b

 

75

 

Yellow

 

36.33

 

748.15d

 

711.81d

 

1653.32cd

 

2.33cd

 

6.67a

 

Pooled SEM

  

0.19

 

5.93

 

5.90

 

17.20

 

0.03

 

0.08

 

0

 

-

 

37.00

 

748.41

 

711.41

 

1710.16

 

2.40ab

 

0.05a

 

25

 

-

 

36.67

 

773.33

 

736.67

 

1714.52

 

2.33ab

 

0.17ab

 

50

 

-

 

36.67

 

772.87

 

736.20

 

1783.00

 

2.43a

 

0.00b

 

75

 

-

 

37.00

 

778.33

 

741.33

 

1685.16

 

2.27b

 

0.00b

 

SEM level

  

0.41

 

8.90

 

8.74

 

33.04

 

0.05

 

0.09

 

-

 

White

 

36.75

 

752.45b

 

715.70b

 

1732.16

 

2.42a

 

0.25

 

-

 

Yellow

 

36.92

 

784.02a

 

747.10a

 

1714.24

 

2.29b

 

0.08

 

SEM variety

  

0.28

 

7.05

 

6.99

 

24.40

 

0.04

 

0.11

 

abcd: Means in the same column with different superscript differ significantly (P<0.05)
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Table 4: Effects of cassava grits substitution levels and cassava variety on the growth performance 
of finishing broiler chickens (28 -56 days)  

Substitution 
level (%)

 

Variety  Average 
initial 
weight 
(g/bird)

 

Average 
final 

weight 
(g/bird)

 

Average 
weight 

gain 
(g/bird)

 

Average 
feed intake 

(g/bird)
 

Feed 
conversion 

ratio
 

Mortality  
(%)

 

0

 
White

 
795.74b

 
2183.10

 
1366.50

 
3043.32c

 
2.24

 
1.67a

 25

 

White

 

748.67d

 

2125.90

 

1377.30

 

3130.00bc

 

2.27

 

1.33ab

 50

 

White

 

798.67a

 

2213.90

 

1418.10

 

3146.68b

 

2.24

 

1.33ab

 
75

 

White

 

775.00c

 

2208.30

 

1433.30

 

3173.32ab

 

2.23

 

1.00ab

 
0

 

Yellow

 

730.00c

 

2008.80

 

1278.80

 

2940.00d

 

2.51

 

1.00ab

 
25

 

Yellow

 

750.00d

 

2147.90

 

1397.90

 

3140.00c

 

2.29

 

0.33b

 
50

 

Yellow

 

781.67bc

 

2235.60

 

1454.00

 

3256.68a

 

2.24

 

1.00ab

 
75

 

Yellow

 

748.15d

 

2015.30

 

1267.10

 

3203.32ab

 

2.33

 

1.00ab

 

Pooled SEM

  

5.93

 

27.84

 

26.15

 

5.26

 

0.04

 

0.12

 

0

 

-

 

748.41

 

2070.60

 

1322.20

 

3035.00

 

2.30

 

1.33

 

25

 

-

 

773.33

 

2095.97

 

1322.64

 

3123.32

 

2.37

 

0.83

 

50

 

-

 

772.81

 

2180.87

 

1408.00

 

3143.32

 

2.26

 

1.16

 

75

 

-

 

778.33

 

2221.99

 

1443.66

 

3215.00

 

2.24

 

1.00

 

SEM level

  

8.90

 

51.13

 

48.37

 

33.44

 

0.08

 

0.21

 

-

 

White

 

752.45

 

2101.89

 

1349.44

 

3135.00

 

2.34

 

1.33

 

-

 

Yellow

 

784.02

 

2182.82

 

1398.81

 

3123.32

 

2.21

 

0.83

 

SEM variety

  

7.05

 

37.52

 

36.58

 

28.68

 

0.06

 

0.15

 

abcd: Means in the same column with different superscript differ significantly (P<0.05)

 

The interaction between levels of cassava 
grit and cassava variety of starting broiler 
chickens as reported in Table 5 was 
significant (P < 0.05) for the dry matter, ash, 
ether extract, crude fibre and crude protein 
digestibility. The values for the dry matter, 
crude fibre and crude protein digestibility 
were highest with the birds fed 50 % level of 
inclusion of yellow cassava grits, while the 
lowest values were obtained for birds fed 75 
% white cassava grits inclusion level. The 
values obtained for ash and ether extract 
digestibility (P < 0.05) increased across the 
treatments. The values for apparent nutrient 
digestibility of finishing broiler chickens as 
shown in Table 6 significantly (P < 0.05) 
affected the digestibility of dry matter, ash, 
ether extract, crude fibre and crude protein. 
The dry matter, ash and crude fibre had the 
highest digestibility values for birds fed 75 
% yellow cassava grits inclusion level and 
lowest values were recorded for birds 
placed on 0 % white cassava grits diet. The 
digestibility of crude protein was highest at 

50 % white cassava grits inclusion level and 
lowest at 75 % white cassava grits inclusion 
level.

Discussion 
The higher average weight obtained for 
birds fed 50 % white cassava inclusion diet 
showed the potentials in birds at that 
inclusion level. Ogunwole et al. (2015) 
reported the highest final weight for birds 
fed 50 % inclusion of cassava in the diet. 
The initial increase and subsequent decrease 
in feed intake as the substitution level of 
cassava grits increased might be due to the 
higher fibre content of the feed with 
increased cassava grits. Chen et al. (1992) 
explained that increased fibre content in diet 
might dilute the energy content of the diet 
and would probably stimulate higher feed 
intake, since birds eat to satisfy their energy 
requirement. Akinfala et al. (2002) also 
observed an increase in feed intake as the 
level of cassava meal increased in broiler 
starter diets. The minimum level of 
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Table 5: Effects of cassava grits substitution levels and cassava variety on apparent nutrient 
digestibility of starting broiler chickens (0-28 days)  

Substitution level 
(%)

 

Variety  Dry matter 
(%)

 

Ash 
(%)

 

Ether extract 
(%)

 

Crude fibre 
(%)

 

Crude protein 
(%)

 0
 

White
 
53.53abc

 
74.61b

 
89.36abc

 
79.06a

 
81.18abc

 25
 

White
 
47.62bc

 
85.97a

 
89.39abc

 
78.78a

 
79.63cd

 50

 
White

 
49.69bc

 
79.13b

 
86.23cd

 
78.87a

 
82.72ab

 75

 

White

 

40.36c

 

77.08b

 

87.11bcd

 

75.52b

 

78.36d

 0

 

Yellow

 

54.39abc

 

78.45b

 

87.14bcd

 

75.54b

 

80.79bcd

 
25

 

Yellow

 

53.57abc

 

85.84a

 

84.50d

 

78.21ab

 

79.50cd

 
50

 

Yellow

 

69.55a

 

86.16a

 

93.16a

 

80.85a

 

83.53a

 
75

 

Yellow

 

62.32ab

 

90.99a

 

90.73ab

 

79.66a

 

79.89cd

 
Pooled SEM

  

2.51

 

1.23

 

0.65

 

0.46

 

0.41

 
0

 

-

 

58.58

 

76.53b

 

88.25

 

79.86

 

83.12a

 

25

 

-

 

54.51

 

82.64a

 

86.97

 

78.49

 

80.98a

 

50

 

-

 

53.96

 

85.90a

 

88.48

 

77.59

 

79.56bc

 

75

 

-

 

46.97

 

84.03a

 

90.13

 

77.30

 

79.12c

 

SEM level

  

5.00

 

1.87

 

1.26

 

0.84

 

0.52

 

-

 

White

 

47.05b

 

79.19b

 

88.02

 

78.06

 

80.47

 

-

 

Yellow

 

59.96a

 

85.36a

 

88.89

 

78.56

 

80.93

 

SEM

 

variety

  

3.04

 

1.51

 

0.91

 

0.67

 

0.59

 

abcd: Means in the same column with different superscript differ significantly (P<0.05)

 

 

Table 6: Effects of cassava grits substitution levels and cassava variety on apparent nutrient 
digestibility of finishing broiler  chickens (28-56 days)  

Substitution level 
(%)

 

Variety  Dry matter 
(%)

 

Ash 
(%)

 

Ether extract 
(%)

 

Crude fibre 
(%)

 

Crude protein 
(%)

 0
 

White
 
65.09d

 
80.36b

 
78.55cd

 
82.29d

 
82.86cd

 25
 

White
 
75.57bc

 
82.00ab

 
80.57abc

 
84.21bc

 
83.85abc

 50

 
White

 
80.64ab

 
82.37ab

 
50.71abc

 
84.82ab

 
84.94a

 75

 

White

 

70.44cd

 

80.66b

 

77.83d

 

84.67b

 

82.50d

 0

 

Yellow

 

71.61cd

 

81.88ab

 

79.26bcd

 

83.44cd

 

82.86cd

 
25

 

Yellow

 

76.00abc

 

82.13ab

 

82.05a

 

85.46ab

 

83.54bcd

 
50

 

Yellow

 

75.79abc

 

82.98a

 

81.44ab

 

84.88ab

 

84.70ab

 
75

 

Yellow

 

82.77a

 

84.13a

 

82.22a

 

85.97a

 

84.88a

 
Pooled SEM

  

1.31

 

0.13

 

0.38

 

0.25

 

0.22

 
0

 

-

 

78.22a

 

81.12b

 

78.91b

 

85.39a

 

84.82a

 

25

 

-

 

76.21a

 

82.07ab

 

80.02ab

 

84.78a

 

83.69b

 

50

 

-

 

75.29a

 

81.82ab

 

81.01a

 

84.84a

 

83.69b

 

75

 

-

 

68.35b

 

83.25a

 

81.38a

 

82.86b

 

82.82b

 

SEM level

  

2.05

 

0.54

 

0.61

 

0.32

 

0.32

 

-

 

White

 

72.68

 

81.35b

 

79.40b

 

83.99b

 

83.54

 

-

 

Yellow

 

76.54

 

82.78a

 

81.24a

 

84.94a

 

83.99

 

SEM variety

  

1.77

 

0.39

 

0.47

 

0.34

 

0.31

 

abcd: Means in the same column with different superscript differ significantly (P<0.05)

 

mortality recorded could be attributed to 
the processing method of cassava grits. 
This agrees with the report of Ofuya and 
Obilo (1993) that treatment of cassava 
tubers by process such as fermentation 
allowed for higher inclusion which resulted 
in lower mortality in broiler chickens. Also, 

the reduction in crude protein content of the 
diets as the level of substitution with 
cassava grits increased could resulted in 
reduced average final weight as observed 
by Rafiu et al.  (2015).
Higher feed intake of birds as the 
substitution level of cassava grits increased 
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at the finishing phase could be as a result of 
the high crude fibre in the diets. This agrees 
with the work of Ukachukwu (2008) who 
reported a significant increase in feed 
intake with increase in level of composite 
cassava meals in diets. The fibre content in 
diet might have diluted the energy content 
of the diet and would probably stimulate 
higher feed intake since birds eat to satisfy 
their energy requirements hence, the 
increase in feed intake of the birds. 
The no particular order of increase or 
decrease in the digestibility of nutrients at 
the starter phase as the level of substitution 
with cassava grits increased in the diets 
could be as a result of the pelletized nature 
of the cassava grits which improved 
nutrient retention and utilization. Adeyemi 
et al. (2008) recommended pelletizing of 
cassava diets as a means of improving 
nutrient retention by broilers.
The improved nutrient digestibility at the 
finishing phase for bird fed cassava grits 
showed that the birds can effectively 
utilized either white or yellow cassava grits, 
thereby making it possible for the birds to 
have similar average final weight at the end 
of the experiment. The pelletized nature of 
the cassava grits could also have helped 
improved the digestibility and utilization of 
the diets (Adeyemi et al., 2008).

Conclusion
It can be concluded from this study that 50 
% cassava grits can substitute for maize in 
the starter phase while either white or 
yellow cassava grits can be substituted for 
maize up to 75 % inclusion level without 
adverse effect on the growth of broiler 
chickens.
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