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Abstract
There is a need for constant review of empirical data relating crude fibre (CF) 
tolerance limit of broiler finishers to dietary energy level for optimum performance. 
On this note, this study was carried out to investigate the effect of varying levels of 
CF at 4, 8 and 12% and Metabolisable Energy (ME) levels of 2600, 2800 and 3000 
ME (Kcal/Kg) in multi-fibre source-based diets maintained around calorie: protein 
ratio of 140:1 on the performance characteristics of broiler finishers during 5 – 8 
weeks of age. Growth response parameters were evaluated and subjected to 3x3 
factorial analysis in a complete randomised design and treatment means were 
separated at 5% probability level. The values of average daily weight gain (ADWG) 
(46.02 versus 47.49g) and feed conversion ratio (FCR) (3.41 versus 3.18) were 
maximised (P<0.05) and similar (P>0.05) for the birds on 12% CF diets at 2800 and 
3000ME (kcal/kg) respectively. However, these two parameters were poorer 
(P<0.05) in birds fed diets containing 2600ME (kcal/kg) at the three CF levels. The 
values of protein efficiency ratio (PER) ranging from 1.37-1.61 were generally 
similar (P>0.05) across the diets. The superior values of ADWG and FCR at the 
optimal CF and ME levels indicated that both of them are essential in broiler finisher 
feeds. However, the feed cost per kg live weight gain were similar (P>0.05) between 
broilers fed medium and high energy feeds, though, numerically the feed cost was 
lower at 3000 than at 2800 ME (Kcal/Kg). The findings showed that 12% CF diet at 
3000ME (kcal/kg) of feed gave optimum performance in broiler finishers at lower 
feed cost, thus indicating that broiler finishers can tolerate more than 5% 
recommended crude fibre
Keywords: Broiler finisher, crude fibre, metabolisable energy, calorie: protein ratio, 
performance

Description of Problem
The optimum biological performance of 
f a r m  a n i m a l s ,  e s p e c i a l l y  t h e  

monogastrics is partly determined by 
feed quality. Feed quality is measured in 
terms of adequate amounts and correct 

Nigerian J. Anim. Sci. 2017 (2):72 - 82

72



proportions of the essential nutrients 
such as protein, minerals and vitamins to 
one another in animal feed in relation to 
its optimum energy content. Unlike 
cockerel, broiler chicken has genetic 
potential to attain live and dressed 
weights of 2.0kg and 1.5kg respectively 
in 6 to 8 weeks of age (1) provided 
feeding is adequate not only in quantity 
but also in quality. However, unless 
precaution is taken, feed quality may be 
compromised in several instances. Feed 
quality may be undermined by 
deficiency or excess of any of the 
essential nutrients as well as the 
metabolisable energy (ME) content of 
the feed in a bid to reduce feed cost by the 
farmer or to maximise profit by the 
commercial feed miller (2). The 
nutritional significance of crude fibre 
(CF) at moderate level in poultry 
nutrition was underscored by (3) which, 
agreed with (4) that CF is a 'forgotten' 
essential nutrient. Deficiency of CF 
unlike other essential nutrients is rare in 
monogastric animal feeds since most 
feeds are based on feedstuffs of plant 
origin. However, excess of CF cannot be 
ruled out, which may exceed the 
tolerance limit of the class of the animal. 
Excess of CF may occur through 
substitution of cereal grain proportion of 
animal feeds with fibrous agro-industrial 
by-products and also through feed 
formulation abuses on the part of 
commercial feed millers (2). The 
consensus is that monogastric animals 
unlike ruminants cannot tolerate 
appreciable amount of dietary CF 
because the CF components resist the 
action of endogenous digestive 
enzymes. For this reason, dietary CF 

levels of 3 to 5% have been commonly 
recommended for broilers (5) without 
recourse to dietary energy level, which 
primarily governs voluntary feed 
consumption. It was reported (6) that 
broiler starters could tolerate up to 8% 
dietary CF at 2800 and 3000 ME 
(Kcal/Kg) without the inclusion of 
e n z y m e  f o r  o p t i m u m  g r o w t h  
performance. 
Given the advantage of feed cost 
reduction at the instance of CF at 8% 
inclusion level for broiler starters with 
less developed gut (6), this study, 
therefore, examined the growth 
performance indices of finishing broiler 
chickens fed varying levels of CF and 
ME in multi-fibre source-based diets 
maintained within close calorie: protein 
ratio without enzyme addition.

Materials and methods
Experimental birds, diets and 
management
The experiment was carried out at the 
Poultry Unit of the Teaching and 
Research farm of the Emmanuel 
Alayande College of Education, Oyo, 
Nigeria. The broiler chickens, diets and 
management followed the same 
principles employed by (6) for the starter 
phase. Essentially, at 5 weeks of age, 
birds on the respective treatments in the 
starter phase were transferred into two-
tier battery cage with 2 birds per cage 

3compartment measuring 30x38x43cm  
for length, breadth and height 
respectively. There were nine treatments 
and three replicates per treatment 
arranged in a completely randomized 
design. The birds were housed in such a 
way to allow separate feeding per 
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replicate. Nine (9) broiler finisher diets 
as in Table 1 were formulated and fed 
from 5 - 8 weeks of age. The Obamarshal 
broiler chickens used for this study were 
those placed on the respective broiler 
starter diets of the study reported by (6). 
Feed and drinking water were supplied 
ad libitum and records of weekly feed 
and water consumption were kept per 
replicate. A plastic cup fixed securely 
onto the cage was used to serve known 
volume of water per two sampled birds 
on the basis of replicate. The sampled 
birds were denied access to water trough 
used to serve water to other birds. Water 
intake of the sampled birds was 
determined as described by (7). All 
standard management practices notably 
routine vaccination and medications 
applicable to the finisher phase were 
adopted as at when due (8).
Data Collection
Performance characteristics namely 
body weight gain, feed intake, feed 
conversion ratio, protein efficiency ratio 
and faecal output for the finisher phase 
were measured and/or computed using 
already established procedures (6).
Chemical analysis
Samples of experimental diets were 
subjected to analysis for proximate 
fractions namely dry matter, crude 
protein, crude fibre, crude fat, ash while 
the nitrogen-free extract was determined 
by difference according to the procedure 
of AOAC (1).
Statistical analysis
Data collected were subjected to one 
way analysis of variance in accordance 
with 3X3 factorial arrangement made up 
of made up of 3 levels of ME (2600, 2800 
and 3000Kcal/ME/kg) and 3 levels of 

crude fibre (4, 8 and 12%) per energy 
level using (10) statistical package. 
Means were also separated using (11) of 
the same package at 5% probability 
level.                                    

Results
The dry matter content of the diets 
ranged from 88 to 90%, while the CP 
ranged from 18 to 20% (Table 1). The 
ash content varied from 12 to 13%. 
Nitrogen Free-Extract (NFE) decreased 
progressively as the crude fat content of 
the diets increased in ascending order of 
dietary energy levels. Within each 
energy level, crude fat increased as 
dietary crude fibre level increased. The 
diets maintained close calorie: protein 
ratio to minimize the effect of varying 
calorie: crude protein ratio on voluntary 
feed intake of the birds (Table 1).
Performance response (Table 2) showed 
that 8 and 12% CF levels maximized 
(P<0.05) weight gain as reflected in the 
mean body weight at 56 days 
irrespective of the starting body weight 
at 28 days of age. The values of FCR and 
PER were superior (P<0.05) at 8% CF 
level while these parameters were 
inferior (P<0.05) but similar (P>0.05) at 
4 and 12% CF levels. However, 
consumption of feed, protein, calorie, 
fibre and water increased (P<0.05) 
linearly as dietary fibre increased. 
Faecal output also followed the same 
trend as feed intake in response to 
incremental CF levels. While mortality 
rate and water intake: weight gain were 
unaffected (P>0.05) by varying CF 
levels, the water: feed intake were 
similar (P>0.05) at 4 and 8% CF levels 
and wider (P<0.05) than the ratio 
recorded for the 12% CF level.
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Table  1: Gross composition of experimental diets for broiler finishers (%)   

  
2,600

 
ME (Kcal/Kg)

 
2,800

 
ME (Kcal/Kg)

 
3,000 ME (Kcal/Kg)

Feed ingredients

  

A

 

B

  

C

  

D

  

E

  

F

  

G H I
Maize

 

(2%CF)

 

46

  

39

 

20

 

48

  

38

 

26

 

43 30 21
Wheat offal

 

(8.5%CF)

 

18

 

19

  

18

 

12

  

12

 

5

 

12 12 3
Rice offal

 

(38%CF)

 

2

 

12

 

23

 

2

 

10

 

24

 

2 10 25
Palm kernel cake

 

(17.5%CF)

 

3

 

2

 

3

 

5

  

10

 

5

 

5 10 4

Groundnut cake

 

(5%CF)

  

14

 

15

 

18

 

13

  

12

 

18

  

12 12 18
Blood meal

 

(1%CF)

 

4

 

4

 

4

 

6

 

6

 

6

 

8 8 8
Fish Meal (1%CF)

 

2

 

2

 

2

 

4

  

3

 

3

 

4 4 4
Palm oil

  

1

 

2

 

7

 

2

  

4

 

8

 

6 9 12

    

Sterilised sand

  

5

 

-

  

-

  

3

 

-

  

-

  

3 - -
a

 

Fixed Ingredient

  

5

  

5

  

5

  

5

  

5

  

5

  

5 5 5
Total                      

 

100        100        

 

100

 

100            100               100

 

100            100          100

bCost of feed (N/Kg)

 

67.2

 

64.2

 

60.3

 

78.7

 

73.5

 

67.2

 

79.4 70.9 68.4
Calculated Fraction:

        

Metabolisable

 

Energy 
(kcal/kg)

 

2611.9

  

2621.9

   

2604.9

  

2808.3

  

2806.9

  

2813.3

  

2985.2 3015.0 2996.9

bDetermined Fractions (%):

 

Dry matter

 

90.3

 

90.1

 

90.1

 

90.2

 

90.4

 

89.0

 

90.1 88.2 88.4
Crude protein

 

17.7

 

17.8

 

17.7

 

19.5

 

19.4

 

19.3

 

20.1 20.1 20.2
Crude fat

 

4.44

 

6.45

 

11.4

 

5.41

 

7.52

 

12.6

 

8.45 11.7 15.4
Nitrogen – free extract 52.1 49.1 42.8 49.9 45.7 37.4 48.3 39.5 32.8
Crude fibre 3.95 7.68 11.80 4.05 7.88 11.85 4.00 7.75 11.9
Ash 12.4 12.5 12.6 12.4 12.7 12.5 13.2 13.1 13.1

aMade up of 2.5% bone meal, 2% oyster shell, 0.25% salt and 0.25% broiler premix.

bMeans of triplicate determinations.

The main effect of varying dietary ME 
levels revealed similar (P>0.05) and 
better (P<0.05) growth rate, FCR and 
PER for the birds on the 2800 and 3000 
ME (Kcal/Kg) diet than those on the 
2600 energy diet (Table 3). While the 
consumption of calorie, protein and 
water increased (P<0.05) with 
increment in energy level, CF intake, 
water intake: weight gain, faecal output 
and mortality rate were not affected 
(P>0.05) by the varying energy levels. 
However, feed intake was higher 
(P<0.05) at 2600 ME (Kcal/Kg) diet 
than at the other energy levels. The 
water: feed intake for the medium and 
high energy levels were uniform 
(P>0.05) and wider (P<0.05) than the 
ratio for the low energy level because of 
the higher water intake at the former 

energy levels.
The interaction effect of varying levels of 

CF and ME was in accordance with the main 

effects of the individual variable factors on 

the response criteria (Table 4). Birds fed 8 

and 12% CF at 2800 and 3000Kcal ME/Kg 

diet had the highest (P<0.05) weight gain 

which, was closely followed by those on 8 

and 12% CF at 2600 ME (Kcal/Kg) diet, 

while those fed 4% CF at all energy levels 

had the least (P<0.05) weight gain. Feed 

intake was nearly uniform across the 

treatment groups with varying CF levels 

within each energy level except diets D 
and G with the lowest feed intake. FCR 
was poorer (P<0.05) at the lowest 
energy level, irrespective of CF level, 
unlike on the medium and high energy 
levels while PER was generally uniform 
across the energy and fibre levels. 
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Table 2: Main effect of varying levels of dietary crude fibre on performance characteristics of 
broiler finishers  

 
Dietary crude fibre level (%)

  
Performance parameters

        
4

 
8

 
12

 
± SEM

 Initial body weight
 

at 28 days
 

(g/b)
 

746.7b

 
804.5a

 
734.7c

 
3.17

 Body weight at 56 days (kg/b)

 
1.89b

 
2.07a

 
2.02a

 
0.02

 Weight gain (g/b/d)

 

40.9b

 

45.3a

 

45.4a

 

0.78

 Feed intake (g/b/d)

 

143.2b

 

146.4b

 

155.2a

 

1.65

 
Feed conversion ratio 

 

3.51a

 

3.25b

 

3.44a

 

0.06

 
Protein efficiency ratio 

 

1.43b

 

1.55a

 

1.46ab

 

0.02

 
Protein intake (g/b/d)

 

28.7b

 

29.3ab

 

31.1a

 

0.28

 
Calorie intake

 

(Kcal/b/d)

 

403.1c

 

412.7b

 

438.6a

 

4.24

 

Crude fibre intake (g/b/d)

 

6.02c

 

11.9b

 

18.9a

 

1.32

 

Water intake (ml/b/d) 

 

296.3c

 

301.4b

 

308.5a

 

2.22

 

Water: feed intake  ratio 

 

2.08a

 

2.06a

 

1.98b

 

0.02

 

Water intake: weight gain ratio 

 

7.25

 

6.47

 

6.64

 

0.11

 

Faecal output (g/b) at 46-48days

 

66.9c

 

79.9b

 

95.0a

 

1.36

 

a,b,c Means within the same row bearing different superscripts are significant (P<0.05).

 

Interaction effect also indicated 
uniformity in the water: feed intake for 
the medium and high-energy diets, 
which were wider (P<0.05) than those of 
the low-energy diets. The water intake: 
weight gain ratios for the treatment 
groups except those on diets C and H 
were also uniform (P>0.05) and it was in 
the order of 7:1. Furthermore, 
interaction effect (Table 4), showed that 
feacal output increased as CF level 

increased while no mortality was 
observed.
Optimal growth performance was 
attained at lower feed cost per unit 
weight gain in broiler finishers fed diets 
containing 12% CF at 2800 and 3000 
ME (kcal/kg) (diets F and I) at the 
calorie: protein ratio of 140:1. Diet E 
was equally adequate nutritionally but 
significantly costlier p<0.05) than diets 
F and I. 

Table 3: Main effect of varying levels of dietary energy on performance characteristics  of broiler 
finishers  

 
Dietary energy level ME (Kcal/Kg)

  
Performance parameters

 
2600

 
2800

 
3000

 
± SEM

 
Initial body weight at 28 days (g/b)

 
724.4b

 

776.4a

 

776.9a

 

3.17

 Body weight at 56 days (kg/b)

 

1.95b

 

2.02ab

 

2.10a

 

0.02

 Weight gain (g/b/d)

 

43.6b

 

44.7ab

 

45.9a

 

0.78

 
Feed intake (g/b/d)

 

151.9a

 

147.7b

 

145.9b

 

1.65

 
Feed conversion ratio 

 

3.50a

 

3.30b

 

3.20b

 

0.06

 
Protein efficiency ratio 

 

1.54a

 

1.50ab

 

1.48b

 

0.02

 
Protein intake (g/b/d)

 

28.2b

 

29.7ab

 

31.1a

 

0.28

 

Calorie intake

 

(Kcal/b/d)

 

398.8c

 

417.6b

 

438.0a

 

4.24

 

Crude fibre intake (g/b/d)

 

12.5

 

12.4

 

11.9

 

1.32

 

Water intake (ml/b/d) 

 

292.4c

 

303.2b

 

310.5a

 

2.22

 

Water intake: feed intake ratio 

 

1.93b

 

2.06a

 

2.13a

 

0.02

 

Water intake: weight gain ratio 

 

6.74

 

6.80

 

6.82

 

0.11

 

Faecal output (g/b) at 46-48days

 

81.9

 

79.8

 

80.1

 

1.36

 

a,b,c Means within the same row bearing different superscripts are significant (P<0.05).
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Discussion
The determined values of crude protein 
among other proximate components fell 
within the range of recommended values 
(19 - 21%) for broiler finishers (5, 12). 
The calorie: protein ratio of 140:1 was 
close to the recommended ratios for 
broiler finishers (13). 
The optimum growth performance 
achieved on the diets containing 8 or 
12% CF at 2800 or 3000 ME (Kcal/Kg) 
revealed that moderate levels of dietary 
CF as a nutrient and adequate dietary ME 
are essential for broiler growth 
performance (4, 14, 15). Thus, the 
observed CF tolerance limit of 12% 
disagreed with earlier recommendations 
of 5% by (16). However, the observed 
12% CF tolerance limit is close to the 8-
10% CF reported by (17). The sub-
optimum growth rate at 2600 ME 
(Kcal/Kg) diet irrespective of CF level is 
an indication that this energy level was 
inadequate (18) despite the close calorie: 
protein ratio in the test diets. This is at 
v a r i a n c e  w i t h  t h e  e a r l i e r  
recommendations of lower dietary ME 
concentration for the animals reared in 
the tropical environment (1, 19).
Within the range of CF levels in this 
study, growth stimulant but not growth 
depressant effect was observed, thereby 
negating the frequent implication of CF 
as a growth depressant beyond 5%. The 
effects of CF as a growth depressant or 
stimulant occur via several mechanisms 
such  as  increased  or  reduced  
consumption of feed and enhancement 
or impairment of digestion and 
absorption of nutrients. Expectedly, 
broiler finishers were able to cope with 
more CF than the broiler starters (6), 

which is in agreement with the reports of 
(20, 21). This assertion is attributed to 
the better development of the gut in 
broiler finishers. This might explain 
why the broiler starters could cope with 
8% CF (6) while the broiler finishers 
could tolerate up to 12% CF at the 
optimum dietary ME levels, ranging 
from 2800 to 3000 ME (Kcal/Kg) diet
The dilution effect of dietary CF (15, 22) 
was responsible for the observed 
increment in the consumption of feed 
within the gut capacity of the birds up to 
the optimum CF levels at the finisher 
phase, as reflected in the optimum 
weight gain. The increased feed intake 
assisted the birds to satisfy the 
requirements for nutrients and energy as 
reflected in the similarity in the intakes 
of nutrients and calorie in agreement 
with the reports of (4, 22). Similarly, the 
calorie, protein and water consumption 
of the birds increased as the dietary 
energy level increased, thereby 
maximizing weight gain at 2800 and 
3000 ME (Kcal/Kg). Birds usually 
consume more feed when the dietary 
energy is not enough (18, 23). 
The increased water intake as dietary CF 
increased is in agreement with (6) and 
these might be as a result of hydration 
properties of soluble and insoluble fibre 
components of the diets (25). Water has 
high latent heat of vaporization, with 
540 calories of heat absorbed per gram 
of water, hence, the increase in water 
intake as level of dietary energy 
increased was for the birds to be able to 
dissipate excess heat by vaporization as 
in panting and defaecation. This pattern 
of water consumption has been reported 
in the cockerels (24) and in broilers (15, 
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21). Although water intake of the birds 
increased generally as dietary CF and 
ME levels increased, the water intake: 
weight gain was nearly uniform at the 
finisher phase as it was in the starter 
phase of broiler production (6). This 
implies that water deprivation in the 
bi rds  could jeopardize  growth 
performance on the basis of the ratio of 
water intake to feed intake (which is of 
the order of 2-3:1) for the poultry birds 
(7). The ratios obtained for the treatment 
groups are in concurrence with those 
ratios reported for the cockerel chicks (7) 
and broilers (6). The water: feed intake 
ratio was similar across treatment diets 
(2:1) irrespective of the CF level, while 
the ratio became wider (2-3:1) as dietary 
ME level increased. The protein 
efficiency ratio was generally similar 
across diets, which shows the effect of 
age of the broilers in converting dietary 
protein to weight gain, with older age 
being an advantage in the utilization of 
protein in the low-energy diets at all CF 
levels as well as the 8 and 12% CF diets 
at the medium and high energy levels. 
Adaptation or better development of the 
gut in the broiler finishers might have 
assisted them to utilize fibre efficiently 
without interference with dietary protein 
utilization. The optimum values of FCR 
for the CF and ME levels followed the 
same pattern, in support of the 8 to 12% 
CF level in the broiler finisher diet at the 
dietary ME level, ranging from 2800 to 
3000 ME (Kcal/Kg)
The faecal output revealed the purgative 
or bulking effect of CF, with the largest 
quantity of faeces voided by the birds on 
the 12% CF at all the energy levels 
similar to observations by (15). Faster 

passage of digesta and poor bacterial 
fermentation of insoluble fibre in the gut 
is responsible for impaired digestion 
and absorption resulting in larger faeces 
excreted. The resultant effect of 
impaired digestion and absorption is the 
loss of nutrients via faeces as CF level 
increased (20, 26).  The feed cost 
reduction per kg live weight gain at 12% 
CF level in the medium and high energy 
diets is concordant with the report of (6) 
for the broiler starters at 8% dietary CF 
level, implying that CF can be exploited 
to reduce feed cost at the optimal level 
without adverse effect on performance.

Conclusion and Application
1. There was no mortality during the 

experimental period, suggesting the 
level of CF used had no negative 
implication on health status of the 
birds. 

2. Dietary ME levels of 2800 and 
3000Kcal/kg diet proved adequate 
for finishing broiler chickens while 
2600 ME (kcal/kg) diet was not. 

3. The dietary CF levels of 8 or 12% 
was tolerated at finishing phase in 
this study and that showed that older 
broiler chickens have the ability to 
tolerate higher dietary CF compared 
to the younger chicks.

4. Growth stimulant but not growth 
depressant effect of CF was 
observed within the range of CF 
levels fed, which showed that CF 
can be tolerated at levels beyond 
5%. 

5. Higher dietary CF levels decreased 
feed cost per kg live weight gain, 
while higher dietary energy levels 
increased feed cost per kg live 
weight gain. Thus, 12% CF diet at 
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3000ME (kcal /kg)  appeared  
adequate for optimal performance in 
broiler finishers at minimal feed cost 
per kg live weight gain.

Acknowledgements
The authors are grateful to Tertiary 
Education Trust Fund (TETFUND, 
Nigeria) for its financial support and Mrs 
A.F. Folarinwa for chemical analysis.

References
1. Longe, O.G. (2006): Poultry: 

Treasure in a chest. An Inaugural 
l ec tu re  de l ive red  a t  the  
University of Ibadan, Ibadan. 

th24  Aug.2006.
2. Ogunwolere, Y.O. and Onwuka, 

C.F.I. (1997): An assessment of 
some qualities of commercial 
l ivestock feeds.  Nigerian  
Journal of Animal Production 24: 
137 - 142.

3. Salami, R.I. (2016). Response of 
broiler chickens to varying levels 
of crude fibre and energy in 
multi-fibre source-based diets 
wi th  or  wi thout  enzyme 
supplementation. Unpublished 
Ph. D Thesis Submitted to the 
Department of Animal Nutrition 
and Biotechnology of Ladoke 
A k i n t o l a  U n i v e r s i t y  o f  
Te c h n o l o g y,  O g b o m o s o ,  
Nigeria.

4. Michard, J. (2011) Dietary fibre: the 
forgotten nutrient? International 
Poultry Production 19(7): 25 & 
27.

5. Aduku, A.O. (2004). Feed ingredient 
and diet composition tables for 
the tropics. Davcon   computers 
and Business Bureau, Kaduna, 

Nigeria.
6. Salami, R.I. and Odunsi, A.A. (2017) 

Growth performance of broiler 
starter chickens fed varying 
levels of fibre and energy in 
multi-fibre source-based diets. 
Nigerian Journal of Animal 
Science, Vol 19 (in press)

7. Matanmi, O.; Daniyan, O.C; Alabi, 
M.A. and Dere, A.O. (2004). The 
effect of types of drinkers on the 
performance of cockerel chicks. 
Tropical  Journal of Animal 
Science 7(1): 29 – 32.

8. Salami, R.I.; Akindoye, O. and 
Odunsi, A.A. (2009): Evaluation 
of rice offal as a substitute for 
m a i z e  i n  t h e  e n z y m e -
supplemented diets for finishing 

thbroiler chickens. Proc. 14  
Annual Conf. of ASAN, 14 – 
17th Sept, 2009. LAUTECH, 
Ogbomoso, Nigeria. Pp 125 – 
127.

9. A.O.A.C (2000).Association of 
Official Analytical Chemists. 

th 
Official methods of analysis. 17
Edition Washington, D.C.

10. S.A.S Institute (2000): Statistical 
Analysis System. User's 
Guide, Cary, N.C. USA.

11. Duncan, D.B. (1955): Multiple range 
and multiple F – test.  
Biometrics 11: 1 – 42.

12. Nworgu, F.C.; Egbunike, G.N.; 
Ogundola, F.I.; Salako, R.A. 
and Fakeye, O.E. (2001): 
Effects of different dietary 
p r o t e i n  l e v e l s  o n  t h e  
performance and carcass 
characteristics of broilers. 
ASSET Series A. 1(2): 75 – 
87.

Salami and Odunsi

80



13. Olomu, J.M. and Offiong, S.A. 
(1980): The effects of different 
protein and energy levels and   
time of change from starter to 
f i n i s h e r  r a t i o n  o n  t h e  
performance of broiler chickens 
in the tropics. Poultry Science 59: 
828 – 835.

14. Dvorak, R.A. and Bray, D.J. (1978): 
Influence of cellulose and 
ambient temperature on feed 
intake and growth of chicks. 
Poultry Science 57: 1351 – 1354.

15. Sundu, B; Kumar, A and Dingle, J. 
(2006): Palm kernel meal in 
broiler diet: effect on chicken 
performance and health. World 
Poultry Science Journal 62: 316 – 
325.

16. Oluyemi, J.A and Roberts, F. A. 
(2000): Poultry production in 
warm wet climates 2nd Edition 
Spectrum Books Ltd, Nigeria.

17. Esmail, S.H. (2012). Fibre plays a 
supporting role in poultry 
nutrition. World Poultry, Vol. 
28(1).http://www.worldpoultry.n
et/chickens/nutrition/layers/fibre
-plays-a-supporting-role-in-
poultry-nutrition-9965.html.

18. Idowu, O.M.O.; Eruvbetine, D.; 
Oduguwa, O.O., Bamgbose, 
A.M. and Abiola, S.S. (2003): 
Response of finishing broiler 
chickens fed three energy/protein 
combinations at fixed E:P ratio. 
Nigerian Journal of Animal 
Production 30(2): 185 – 191.

19. Dairo, F.A.S.; Oluwasola, T.A.; 
A d e s e h i n w a ,  A . O . K  a n d  
Oluyemi, J.A. (2009): Variation 
of Energy and Protein Content on 
the Performance and Carcass 
Values of Broiler chickens. Proc 

th
of 14  Ann. Conf. of Anim Sci 

th thAssoc of Nigeria 14 - 17   
September, 2009, Lautech, 
Ogbomoso, Nigeria.

20. Johnston, L. J; Noll, S; Renteria, A 
and Shurson, J (2003): Feeding 
b y - p r o d u c t s  h i g h  i n  
concentration of fibre to non-
ruminants. Paper presented at 
the Third National Symposium 
on Alternative Feeds for 
Livestock and Poultry held in 
Kansas City, MO. On Nov. 4, 
2003.

21. Omoyosoye, O.B. (2009): Crude 
fibre versus energy in the diets of 
broiler starters: Effects on live 
performance characteristics. 
NCE Dissertation submitted to 
the Department of Agric 
Education, Oyo State College of 
Education, Oyo.

22. Ani, A.O. and Omeje, O.D. (2007): 
Response of broiler finishers to 
graded levels of raw bambara nut 
(Vigna subterranea (L) verde) 
waste and supplementary 
enzyme. Tropical Journal of 
Animal Science 10: 281 – 288.

23. Twining, P.V; Thomas, O.P and 
Bossard, E. A. (1978): Effects on 
diets and type of bird on the 
carcass composition of broilers 
at 28, 49 and 59 days. Poultry 
Science 57: 492 – 497.

24. Akindoye, O. (2004): Dietary crude 
fibre versus energy in the diets of 
cockerels:  Effects on live 
performance characteristics. B. 
Sc. Agric Educ. Dissertation 
submitted to the Dept of Agric. 
Educ. University of Ado Ekiti, 
Nigeria.

Salami and Odunsi

81



25. Choct, M. (2006): Enzymes for the 
feed industry: past, present and 
future. World Poultry Science 
Journal 62: 5-15.

26. Jozefiak, D; Rutkowski, A. and 
M a r t i n ,  S . A .  ( 2 0 0 4 ) :  
Carbohydrate fermentation in 
the avian ceca: a review. Animal 
Feed Science and Technology. 
113: 1 – 15.

Salami and Odunsi

82


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291

