
290

 Nigerian Society for Animal Production Nigerian Journal of Animal Production©

Abstract

Effect of dietary Abelmoschus esculentus leaf meal on performance and egg quality 
indices of laying hens
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Twelve weeks feeding trial involving 75 point of lay hens of black Harco breed was carried 
out to study the effects of dietary inclusion of Abelmoschus esculentus leaf meal (AELM) on 
the performance and egg quality characteristics of the birds. Fresh Abelmoschus esculentus 
leaves were harvested, spread out and air-dried in a green house and allowed to dry for 6 
days until it became crispy. The branches were threshed carefully to separate the leaf from the 
twig before milling to fine particle size to form Abelmoschus esculentus leaf meal (AELM). 
Proximate analysis of AELM and dietary treatments were analyzed Gross energy of leaf meal 
was carried out using an adiabatic bomb calorimeter model CAL 2k. The 75 birds were 
grouped into five dietary treatments comprising 15 birds each in a completely randomized 
(CRD) design. The treatments were further subdivided into three replicates of five birds each. 
Five iso-nitrogenous and iso-caloric diets were formulated as_0, 2.5%, 5%, 7.5%, and 10% 
inclusion levels in diets 1, 2, 3, 4 and 5 respectively.  The result of the proximate composition 
of AELM showed that the crude protein, crude fibre, crude fat or ether extract, ash and ME 
values were 13.15, 10.11, 6.0% and 1308.41 Kcal/kg respectively.  Average final weight, 
average weight gain, feed intake and hen- day production were significantly (P<0.05) 
affected by the inclusion level of Abelmoschus esculentus leaf meal. Birds in the control group 
and those fed diet containing 5% Abelmoschus esculentus leaf meal had similar final weight 
(1.53kg) and higher than other treatment groups. The highest (P<0.05) hen-day production 
was recorded at 5% inclusion level while 2.5%, 7.5% and 10% levels had comparable values 
( 49.13, 46.98 and 49.21).  Internal and external egg qualities as affected by AELM inclusion 
levels showed that the egg, shell, yolk, albumen weights were significantly (P< 0.05) 
influenced by the dietary treatments with the group of birds on 10% recording highest values. 
Significant (P<0.05) improvement in yolk weight and colour was observed in the AELM 
treated birds compared to the control. The total lipid profile of eggs revealed significant 
(P<0.05) differences in the cholesterol, triglyceride, high density lipoprotein and low density 
lipoprotein values measured. A linear trend was observed in the recorded cholesterol, 
triglyceride and high density lipoprotein (HDL) values. The values decreased with increased 
AELM inclusion. It can therefore be concluded at the level of this study that Abelmoschus 
esculentus leaf meal inclusion in the diet of laying birds improved performance and egg 
quality indices with desirable aesthetic effect on egg yolk colour.

Introduction
The high cost of livestock feeds 
necessitated by the ever increasing cost of 
feedstuffs arising from competition 
between man and livestock for the same 
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feedstuffs has resulted in persistent decline 
in the poultry industry and its consequences 
on the sub-optimal animal protein 
consumption by Nigerians. Esonu et al. 
(2001) ascribed the closed down of some of 
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the country's poultry farms to shortage of 
feed. This feed shortage has been blamed on 
high cost of the conventional sources of 
ingredients which Opara (1996) and 
Madubuike and Ekenyem (2001) have rated 
at 70%-80% of total cost of poultry 
production. Pressure from consumers of 
cheaper animal products have necessitated 
the assessment of local feed ingredients for 
possible utilization during periods of 
scarcity and soaring costs (Oluokun, 2001). 
The use of leaf meals as feed ingredient and 
alternative to conventional feed resources is 
a novel area of research in animal nutrition. 
Leaf meals of some tropical legumes and 
browse plants, rich in nutrients like 
vitamins, minerals and carotenoids, 
abundant and available have been reported 
included in the diets of poultry as a means of 
reducing cost and subsequently improving 
profit margin (Udedibie, 1987; Udedibie 
and Opara, 1996; Esonuet al., 2002; 
Emenalonet al., 2009; Onyimonyiet al., 
2009) and particularly the performance and 
egg quality characteristics responses to 
different dietary inclusions of leaf meals ( 
Fasuyiet al., 2005; Mohammed and 
K h a d i g a ,  2 0 0 9 ) . O k r a ,  
Abelmoschusesculentus also known as 
ladies fingeris a widely cultivated vegetable 
crop in the tropics and sub tropics and also 
in warm temprate areas (Kochhar, 1986). It 
is a tall annual dicotyledonous plant grown 
in a well drained humus rich soil and a pH 
around 6-7.The nutritional constituents of 
okra are high and include calcium and iron 
(Savelloet al., 1980), protein and fat 
(Oyeladeet al., 2003), oil and carbohydrate 
(Woolfeet al., 1977). Okra has been used in 
ethno medicine for the treatment of several 
disorders; an infusion of the roasted seeds 
has sudorific properties (Grieve, 1984; 
Chopra et al., 1986). Fibre and mucilage 
okra contains is a valuable nutrient for 
intestinal microorganisms for proper 

intestinal functionality and removal of toxic 
substances which loads the liver 
respectively (Nileshet al., 2012) In view of 
its relative abundance and nutritional 
properties, the study was designed to 
evaluate its effects on performance and egg 
quality indices of the laying birds.

Materials and methods 
The experiment was carried out at the 
poultry unit of the Directorate of University 
Farms (DUFARMS) of the Federal 
University of Agriculture Abeokuta, Ogun 
State Nigeria. The area lies on latitude 

0 0
7 15'N and longitude 3 21'E, it is 76m above 
sea level and located in the tropical 
rainforest vegetation zone with an average 

0temperature of 34.7 C and relative humidity 
of 82%. Mean annual temperature and 

0
humidity are 34.7 C and 82% respectively. 
Seasonal distribution of rainfall is 
approximately 44.96mm in the late dry 
season (January-March), 212.4mm in the 
early wet season (April-June), 259.3mm in 
the late wet season (July-September) and 
48.1mm in the early dry season (October-
December).  (Google Earth, 2012). 
Fresh okra leaves (Abelmoschus 
esculentus) were sourced from Idere, 
Ibarapa Central local Government, Igbo-
Ora, Oyo state. The leaves were spread out 
and air-dried in a greenhouse and allowed 
to dry for 6 days until it became crispy 
while still retaining its greenish 
colouration. The branches were threshed 
carefully to separate the leaf from the twig 
before milling to fine particle size using 
attrition mill with 2mm screen size to form 
Abelmoschus esculentus leaf meal 
(AELM). Five iso_nitrogenous and 
iso_caloric experimental diets were 
formulated such that AELM was 
incorporated into the diets at 0, 2.5, 5, 7.5, 
and 10% inclusion levels respectively. 
(Table1).
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Table1: Gross composition of the experimental diet (%)  
 Ingredients

 
      
 

0

 
       

      
2.5

 

AELM  Levels
       5.0

 
       7.5

 
      

 
10.0%

 Maize

 

47.0

 

46.5

 

46.0

 

45.5

 

45.0

 Soya bean

 

13.0

 

12.5

 

12.0

 

11.5

 

11.0

 
GNC

 

7.5

 

7.5

 

7.5

 

7.5

 

7.5

 
AELM

 

0

 

2.5

 

5.0

 

7.5

 

10.0

 

PKC

 

5.0

 

5.0

 

5.0

 

5.0

 

5.0

 

Wheat offal

 

15.3

 

13.8

 

12.3

 

10.8

 

9.3

 

Bone meal

 

2.5

 

2.5

 

2.5

 

2.5

 

2.5

 

Oyster shell

 

8.0

 

8.0

 

8.0

 

8.0

 

8.0

 

Layers premix

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25

 

Salt

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25

 

Lysine

 

0.1

 

0.1

 

0.1

 

0.1

 

0.1

 

Methionine

 

0.1

 

0.1

 

0.1

 

0.1

 

0.1

 

Total

 

100

 

100

 

100

 

100

 

100

 

Determined Composition

      

CP (%)

 

16.00

    

16.28

     

16.65

      

16.75

     

16.88

 

EE (%)

 

3.61

      

3.69

       

3.77

        

3.73

       

3.82

 

CF (%)

 

3.78

      

4.46

       

4.62

        

4.69

       

4.78

 

Ash(%)

 

6.88

      

7.05

       

7.71

        

7.82

       

7.69

 

DM (%)

 

90.76

    

90.93

      

90.68

      

90.89

     

91.03

 

NFE

 

63.14

    

62.52

      

61.26

      

61.01

     

60.83

 

Calculated Analysis

      

Crude Protein (%)

 

17.41

    

17.29

      

17.12

     

16.94

    

16.76

 

Energy (KJ/kg)

 

10.88

    

10.77

      

10.67

     

10.56

    

10.45

 
 

A total of 75 Harco Black hens (18 weeks 
old) were sourced from a reputable farm in 
Ogun state. The birds were grouped into five 
dietary treatments of 15 birds per group; 
these were further divided into 3 sub- groups 
of 5 birds each. Before the arrival of the 
birds, pen and other equipment were 
thoroughly washed and disinfected. All 
other management protocols such as routine 
vaccination, medication were properly 
administered and proper hygiene was 
maintained. Feed and water were provided 
ad libitum. 
Chemical analyses
Proximate analysis of the leaf meal and 
dietary treatments were conducted using 
standard methods (AOAC, 1995) to 
determine their chemical compositions. 
Gross energy of leaf meal was carried out 
using an adiabatic bomb calorimeter model 
CAL 2k.
Data collection
A known quantity of feed was given to birds 
while the leftover of feed was weighed to 
determine daily feed intake and 
consequently weekly feed intake. The birds 

were weighed on replicate basis at the 
commencement of the experiment and 
subsequently on weekly basis.
The feed conversion ratio (FCR) of each 
group of birds was determined by 
calculating the ratio of feed intake to weight 
gain. Percentage hen day production was 
computed as the total number of eggs over 
the number of hen multiplied by 100.
Two eggs per replicate were randomly 
selected from the eggs laid on the last day of 
every week for egg quality measurement. 
Egg weight was measured using Mettler 
top-loading weighing balance. The length 
and width of each egg was measured using 
digital vernier calipers. Egg shape index 
(ESI) was calculated as the percentage of 
the egg breadth (width) to the egg length. 
Egg shells were air-dried and later weighed 
to obtain the shell weight. The percentage 
shell weight was calculated by expressing 
the shell weight as a percentage of the 
weight of the whole egg. The thickness of 
individual air-dried shells was measured to 
the nearest 0.01mm using digital 
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Table 2:  Proximate composition of okra 
(Abelmoscus

 
esculentus) leaf

Parameter

 

Compostion
Moisture (%)

 

10.50   
Crude protein (%)

 

Crude fibre (%)

 

13.15
15.10     

Crude fat (%) 10.11     
Ash (%) 6.00      
NFE (%) 45.14   
Energy (Kcal/kg) 1308.41
 

Proximate composition analysis results 
showed crude protein, crude fibre, ether 
extract, ash and ME values to be 13.15, 
15.10, 10.11, 6.0% and 1308.41kcal/kg 
respectively. Table 3 shows the effect of 
AELM on performance of laying hen. The 
result showed that average final weight, 
average weight gain, feed intake and hen day 
production were significantly (P<0.05) 
affected by the inclusion level of AELM. 
Birds in the control group and those fed diet 
containing 5% AELM had similar final 
weight (1.53kg) and higher than other 
treatment groups. 
The daily weight gain ranged between 0.17-
0.30kg/bird with the control birds 
performing better than AELM based 
diets.Daily feed intake ranged between 0.13-
0.14g with the control diet recording highest 
value than AELM based diets.The highest 
(P<0.05) hen-day production was recorded at 
0%  inclusion level followed by 5%  level 
while 2.5%, 7.5% and 10% levels had 
comparable values ( 49.13, 46.98 and 49.21).
The egg qualities as affected by AELM 
inclusion levels are presented in Table 4. 
The egg, shell, yolk, albumen weights were 
significantly (P< 0.05) influenced by the 
dietary treatments with the group of birds on 
10% AELM recording highest values. 
Significant (P<0.05) improvement in egg 
weight, yolk weight and yolk colour was 
observed in the AELM treated birds 
compared to the control. The inclusion of 
AELM affected the egg and yolk weights 
with AELM based diets having higher values 
compared to the control.The use of AELM in 
layers diets positively enhanced (P<0.05) the 
egg yolk colour.
Table 5 presents the effect of AELM inclusion 
on the total lipid profile of laying hens egg. 
Significant (P<0.05) differences were 
observed in all the parameters measured by 
the inclusion levels. A linear trend was 
observed in the recorded cholesterol, 
triglyceride and high density lipoprotein 
(HDL) values.

micrometer screw gauge. The eggs were 
broken and the maximum albumen height 
was measured with spherometer. The yolk 
weight in percentage was calculated as the 
yolk weight expressed as a percentage of 
the whole egg. Percentage albumen weight 
was calculated by expressing the albumen 
weight as a percentage of the whole egg 
weight. Yolk colour was determined by 
using F.Hoffman-La-Roche yolk colour fan 
which ranges from 1-15. Haugh Unit (HU) 
was calculated according to Haugh (1937).
Two eggs per replicate making a total of 30 
eggs were taken for egg total lipid analysis. 
The eggs collected were weighed and 
recorded, the eggs were later boiled and the 
yolk was removed. Each of the yolk was 
weighed and oven dried until a constant 
weight was obtained. About 5g of hard 
cooked yolk was dissolved in 50mls of a 
mixture of chloroform and methanol in the 
ratio 2:1(v/v) and kept overnight for 
complete extraction of lipid. Total lipids in 
egg yolk were determined according to 
Solver  et al .  (1978). Cholesterol 
concentration in egg was determined 
following Liebermann-Burchard method 
developed by Solver et al. (1978) 
Statistical analysis
All data were subjected to analysis of 
variance (ANOVA) using Completely 
Randomized Design (CRD) while the mean 
differences were separated using Duncan 
Multiple Range Test (Duncan, 1955). 

Results
The result of the proximate composition of 
AELM is as shown in Table 2. 
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Table 4: Effect of Abelmoschus esculentus leaf meal on egg quality  
characteristics of laying hens 
 Levels of leaf meal (%) 
Parameters     0 2.5 5.0 7.5 10 SEM 
Egg Weight (g) 50.57b 60.33b 61.18b 60.03b 62.15a 1.25 
Egg Shape Index 0.68 0.70 0.71 0.68 0.68 0.04 
Shell Weight (g)    5.18b 5.95ab 5.22b 5.22b 6.35a 0.16 
Shell Thickness (mm)  0.52 0.52 0.51 0.52 0.52 0.02 
Yolk Weight    13.10b 16.10b 18.63a 15.17b 16.45b 0.43 
Albumen Weight 32.29b 38.27b 38.87b 38.75b 40.35a 0.83 
Haugh Unit 70.85 79.46 82.03 79.20 79.52 1.48 
Yolk Colour 2.00b 3.00b 4.16a 4.00ab 4.10ab 0.41 
abc means on the same row with different superscripts are significantly different (p<0.05)  

Table 5: Effect of Abelmoschus  esculentus  leaf meal on total lipid profile of laying  
Hens  egg  
 Levels of leaf meal (%)  
Parameters  0  2.5  5.0  7.5  10  SEM  
Cholesterol (mg/dl)      239.90a

 
192.20ab

 
110.90b

 
95.40c

 
92.50c

 
3.42

 Triglyceride (mg/dl)
 
359.00a

 
351.50a

 
269.00ab

 
230.80b

 
227.60b

 
6.39

 HDL (mg/dl)
 

86.40a

 
58.10ab

 
42.00ab

 
36.00ab

 
13.20b

 
5.14

 LDL (mg/dl)
  

81.70a

 
63.80b

 
15.10c

 
13.20c

 
18.20c

 
8.69

 abc means on the same row with different superscripts are significantly

 

different (p<0.05)

 HDL: High density lipoprotein

  

LDL:  Low density lipoprotein

 
Discussion
The crude protein value obtained in this study 
was lower than 30.12, 17.3 and 25.10% 
values reported by (Onyimonyi and Ernest, 
2009; Esonu et al., 2002 and Iheukwumere et 
al., 2008) for Carica papaya, Microdesmis 
puberula and Manihot esculentus leaf meals 
respectively. The crude protein content of 
AELM may suggests its utilization as a 
possible protein feedstuff in the diet of laying 
hen that does not require high protein diet 
compared to broilers. The crude fibre of 
15.10% is lower than the 24.8% observed for 

Microdesmis puberula (Esonu et al., 2002), 
but higher than 5.60, 11.4, 12.00 and 12.93% 
reported for pawpaw, cassava, neem and 
mucuna leaf meals by (Onyimonyi and Ernest, 
2009; Iheukwumereet al., 2008; Onyimonyiet 
al., 2009 and Emenalom et al., 2009). The 
relatively high AELM crude fibre may make it 
a potentially energy diluents feed ingredient 
for laying birds. The depressed growth rate 
observed in the AELM based diets agrees with 
the previous observations that inclusion of 
leaf meal in poultry diets causes depression in 
the growth performances (D'Mello and 
Acamovic, 1989; Esonu et al. 2003). The 

Table 3:  Performance characteristics of laying hens fed diets containing varying levels of
okra leaf meal.

 
 

Level of inclusion (%)
 

of AELM
 Parameters

     
0

 
2.5

   
5

  
7.5

 
10

 
SEM

Average initial weight(kg/b)

   

1.23

 

1.21

 

1.25

 

1.22

 

1.26

 

0.02
Average final weight (kg/b)

   

1.53a

 

1.45ab

 

1.53a

 

1.39b

 

1.45ab

 

0.14
Average weight gain (kg/b)

   

0.30a

 

0.24b

 

0.28b

 

0.17c

 

0.19c

 

0.13
Feed intake (g/b/d)

 

140.14a

 

133.13b

 

135.55ab

 

130.13b

 

128.25b

 

3.01
Hen day production (%)

 

55.80a

 

49.13c

 

50.33b

 

46.98c

 

49.21bc

 

2.32
Feed per dozen egg

   

3.28

 

3.90

 

3.30

 

4.12

 

4.10

 

0.05
Mortality (%)

   

0.00

 

0.00

 

0.00

 

0.00

 

0.00

 

0.00
abc means on the same row with different superscripts are significantly different (p<0.05)
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depressed growth as the levels of AELM in the 
diets increased might be attributed to the low 
crude protein content of AELM and relatively 
high fibre level which could impair dietary 
utilization (Nwokolo et al., 1985).AELM 
might contain residual anti-nutrient factors 
and the concentration may be at higher levels 
of dietary inclusion limiting the nutritive 
value of leaf protein to cause the observed 
depressive effect (Aletor and Adeogun, 1995). 
The observed reduced intake in AELM diets 
does not agree with earlier work of Esonu et 
al. (2003) who opined that the inclusion of a 
fibrous material in a feeding trial had an 
energy dilution effect on feed and 
consequently increased intake. In the 
meantime,Nworgu and Fasogbon (2007) 
reported reduced feed intake for Black Nera 
pullets fed diets containing 2%, 4% and 6% 
Centrosema pubescens leaf meal which was in 
agreement with current study. The reduced 
feed intake reported in the AELM based diets 
compared with control diet might be 
responsible for the pattern of egg production 
recorded in this study. Also, it may be due to 
the increase in the amount of fibre as the 
AELM increased in the diet. Dietary fibre has 
been reported to form complexes with other 
nutrients thereby preventing their breakdown 
and utilization and thus, reduced egg 
production (Mohamed and Khadiga, 2009). 
The reduced hen day production is in 
agreement with the work of Fasuyi et al. 
(2005). The absence of mortality among all 
the experimental birds seems to have given 
AELM a clean bill of health as regards its 
utilization in livestock nutrition. According to 
Abeke (1997) egg weight is more of a function 
of the age of birds and the quality of feed, the 
improved egg and yolk weights recorded in 
AELM based diets is suggestive of the 
nutritional quality of the diets. Similarly, the 
higher shell weight values compared to 
control diet observed in AELM treated birds 
might be due to adequate calcium and 
phosphorus levels in the diets. The 
non_significance of shell thickness implied 

all the dietary treatments were adequate in 
calcium which is similar to a finding by Lawal 
(1992. Shell thickness is a function of calcium 
and phosphorus levels in layers ration and 
also, an indication of the specific gravity 
(Oluyemi and Roberts, 1979). It could 
therefore be inferred that the inclusion of 
AELM has no depressing effects on the 
specific gravity of egg. Positive enhancement 
of Abelmoschus esculentus leaf meal 
(AELM) in layers diets is in agreement with 
the results of Odunsi et al., 2002; Odunsi, 
2003) who recorded increased egg yolk 
colour for layers fed gliricidia and lablab leaf 
meals respectively. Also, in agreement with 
the results of Machii (2000) who observed 
that the yolk from eggs laid by hens receiving 
diets incorporating mulberry leaf meal 
(MLM) progressively increased in colour. 
Moller et al. (2000) reported that increased 
yolk colour is due to a greater content of 
carotenoids in egg yolk. Even though the 
xanthophylls content of AELM was not 
analyzed, the increase in egg yolk coloration 
was indication of high bio-availability of the 
xanthophylls in the leaf meals (Udedibie, 
1987; Udedibie and Opara, 1998).  Lipid 
profile values decreased with increased 
Abelmoschus esculentus leaf meal inclusion. 
This could be attributed to higher fibre 
content of AELM based diet. Story and 
Furumoto (1998) opined that dietary fibre 
often results in reduction of cholesterol for 
incorporation into lipoprotein.Similar result 
was obtained from Machii (2000) who found 
reduced egg-yolk cholesterol with mulberry 
leaf meal. Liver is the organ that regulates the 
deposition of lipids and phospholipids in egg-
yolk (Bell and Freeman, 1971). Abelmoschus 
esculentushas been found to wash away toxic 
substances and cholesterol in the liver (Nilesh 
et al., 2012). 

Conclusion
It can be concluded from this study that 
feeding laying hens with 5% inclusion level 
of Abelmoschus esculentusleaf meal 
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increased final weight, yolk weight and yolk 
colour of laying hens. Laying hens can be fed 
with Abelmoschus esculentusleaf meal up to 
10% inclusion level for reduced lipid profile.

References
Abeke, F.O. 1997. Response of laying hens to 

dietary levels of sheep manure.M.Sc 
Thesis, Ahmadu Bello University, 
Zaria, Nigeria pp. 1-81.

Aletor, V. A. and O. A. Adeogun. 1995. 
N u t r i e n t  a n d  a n t i n u t r i e n t s  
components of some tropical leafy 
vegetables. Food Chem. J. 53: 375-
379.

A.O.A.C. 2000.Official Methods of Analysis. 
th17  edition, A.OA.C.,Washington, 

D.C.
Kochhar, S. L. 1986. Okra (Lady's finger) In: 

Tropical crops, a text book of 
economic. Botany. Editor S.L. 
Kochhar, pp: 203-264.

Chopra, R. N., Nayar, S. L and Chopra, I. 
C. 1986. Glossary of Indian 
Medicinal Plants (including the 
supplement). Council of Scientific 
and Industrial Research, New Delhi.

Duncan, D.B. 1955. New Multiple Range 
Test. Biometrics, 11:1-42.

D'Mello JPF, Acamovic T (1989). Leucaena 
leucocephala in poultry nutrition: A 
Review .Anim. Feed Sci. Technol. 
26: 1-28.

Esonu, B. O., Emenalom, O.O., Udedibie, 
A. B. I., Okoli, I.C., Herbert, U. 
Ekpor, C. F. 2001. Performance and 
blood chemistry of weaner pigs fed 
raw Mucuna bean (Velvet bean meal. 
T r o p i c a l   A n i m a l  o f  
ProductionInvest. 2001; 4: 49 – 54.

Esonu,  B .O. ,  Ihekwumere ,  F.C. ,  
Emenalom, O.O., Uchegbu, M.C. 
and Etuk, E. B. 2002. Performance, 
nutrient utilization and organ 
characteristics of broilers fed 
Microdesmis puberula leaf meal. 
Livestock Research for Development 

14:1-5.
Esonu, B. O., Iheukwumere,  F.C., Iwuji, T. 

C.,  Akanu,  N and Nwugo, O.H. 
2 0 0 3 .  E v a l u a t i o n  o f  
Microdesmispuberula leaf meal as 
feed ingredient in broiler starter 
diets. Nig. J. Anim. Prod. 30: 3-8.

Emenalon, O. O., B. O. Esonu., E. B. Etuk 
and C. Anaba. 2009. Effect of 
Mucuna pruriens (Velvet bean) leaf 
meal on performance and blood 
c o m p o s i t i o n  o f  f i n i s h e r  
broilerchickens.Nig. J. Anim. Prod., 
36:52-60.

Fasuyi, A. O., Fajemilehin, S.O.  K and 
Aro, S. O. 2005. Nutritional 
p o t e n t i a l s  o f  S i a m  w e e d  
(Chromolaenaodorata) leaf meal 
( S W L M )  o n  l a y i n g  h e n s :  
Biochemical andhaematological 
implications. Pakistan Journal of 
Nutrition 4 (5): 336-341.

Grieve 1984.  A modern Herbal Penguin. 
ISBN 0-14-046-440-9

Haugh, R. U. 1937. The Haugh unit for 
Measuring Egg Quality.US. Egg 
Poultry Magazine 43:552.

Iheukwumere, F. C., E. C. Ndubuisi., E. A. 
Mazi and M. U. Onyekwere. 2008. 
Performance, nutrient utilization 
and organ characteristics of broilers 
f e d  c a s s a v a  l e a f  m e a l  
(ManihotesculentaCranzt).Pak. J. 
Nutr., 7:13-16.

Lawal, O. O. 1992.Cassava Utilization in 
Laying Hens. B. Agric. Dissertation 
submitted to the Dept of Anim. Prod. 
And  Hea l th ,  Univers i ty  o f  
Agriculture (UNAAB) Abeokuta.

Machii, H. 2000. Evaluation and utilization 
of mulberry for poultry production 
in Japan. In: Mulberry for Animal 
Production.FAO Anim. Prod. And 
Health Series No. 147, Rome, Italy, 
pp. 214-248.

Madubuike, F. N and B. U. Ekenyem. 2001. 
Non-ruminant livestock production 
in the Tropics.  Gust-Chicks Graphic 

Sobayo, Sanwo, Muhammad, Adegbenjo, Oso, Sogunle, Fafiolu and Adeyemi



Centre, Owerri, Nigeria, pp. 196.

Mohamed, E.A  and A. A.  Khadiga. 2009. 
Effect of dietary graded levels of 
Leucaena leucocephala seeds on 
layers performance, egg quality and 
blood parameters. Int. J.Poult. Sci. 8 
(5): 475-479.

Moller, A. P.,  Biard, C., Blount, J. D., 
Houston,  D.C., Ninni, P., Saino, 
N., Surai, P. F. 2000. Carotenoid 
dependent signals: indicators of 
f o r a g i n g  e f f i c i e n c y ,  
immunocompetence ordetoxication 
ability. Avian Poult.Biol.Rev. 11: 
137-159.

Nilesh Jain., Ruchi Jain., Vaibhav Jain and 
Surendra Jain. 2012. A Review on: 
A b e l m o s c h u s E s c u l e n t u s .  
Pharmacia 4(3):84-89.

Nwokolo, E. N., M.  Akpapunam  and T. 
Ogunjimi. 1985. Effect of varying 
level of dietary fibre on mineral 
availability in poultry diets. Nig. J. 
Anim. Prod., 12: 129-133.

Bell, D.J. and Freeman, B.M. 1971. 
Physiology and Biochemistry of the 
Domestic Fowl.Vol. 2.  Academic 
press INC. London.

Aletor, V.A. and O.A. Adeogun.1995. 
Centrosema (C. pubescence) leaf 
meal as protein supplement for 
pullets chicks and growing pullets. 
Int. J. Poult. Sci. 6(4):255-260

Odunsi, A. A., M. O. Ogunleke., O. S. 
Alagbe and T. O. Ajani. 2002. 
Effect of feeding Gliricidia sepium 
leaf meal on the performance and 
egg quality of layers.Int. J. Poult. 
Sci. 1:26-28.  

Odunsi, A. A. 2003. Assessment of Lablab 
purpureus leaf meal as a feed 
ingredient and yolk 74. (Pubmed).

Oluokun, J. A. 2001. Performance of 
growing rabbits fed low protein diet 
supplemented with urea or roasted 
soybean meal. Journal Animal 
Production Research 17:89-99.

Oluyemi, J.A. and Roberts, F.A. 1979. 
Poultry Production in Warm Wet 

Climate Macmillan Tropical 
Agriculture, Horticulture and 
Applied Ecology series, pg:13-15

Opara, C.C. 1996.Studies on the use of 
Alchorniaordifolialeaf meal as feed 
ingredient in poultry diets. M.Sc 
Thesis, Federal University of 
Technology, Owerri, Nigeria, pp: 
150-159.

Onyimonyi, A. E  and Onu Ernest. 2009. 
An Assessment of Pawpaw Leaf 
Meal as Protein Ingredient for 
Finishing Broiler.International 
Journal of Poultry Science 8 
(10):995-998.ISSN 1682-8356.

Onyimonyi, A. E., Adeyemi, O. and G. C. 
Okeke. 2009. Performance and 
Economic characteristics of broilers 
fed varying dietary levels of Neem 
(Azadirachata indica)leaf meal. Int. 
J. Poult. Sci., 8: 256-259. 

Oyelade, O. J., Ade-Omowaye, B. I. O., V. 
F. Adeomi. 2003. Influence of 
variety on protein, fat contents and 
some physical characteristics of 
okra seeds. Journal of Food 
Engineering, 7(2): 111-114.

Savello, P. A., Martin, F. W and J. M. Hill. 
1980. Nutritional composition of 
okra seed meal. J. Agric. Food 
Chem. 28(6): 1163-1166.

Solver, H. T., Lanza, E., Thompson, R. S., 
Davis, C. S and Macrola, G. 1978. 
Lipid in raw and cooked beef.  J. 
1:26-37.

Story, J. A., Furumoto, E. J. 1998. Dietary 
Fibre and Bile Acid Metabolism. In:  
Kritchevsky, D., Bonfield, C., 
Anderson, J. W. (eds). Dietary Fibre 
Chemistry, Physiology and Health 
Effects. Plenum Press, New York. 
Pp. 339-363.

Udedibie, A. B. I.1987. Comparative 
evaluation of leaf of paw paw (C. 
Papaya), Jackbean(C. species. 
National Resources Institute / ACP-
E U  Te c h n i c a l  C e n t r e  f o r  
Agricultural Rural Co-operation, 
Chatham, United Kingdom. Pp 1- 

Effect of dietary Abelmoschus esculentus leaf meal on performance and egg quality indices of laying hens

297



214.
Udedibie, A.B.I. and Opara, C.C.1996. 

Response of growing broilers and 
leaf meal from performance, nutrient 
utilization and organ characteristics 
o f  b r o i l e r s  f e d  
MicrodesmisPuberulaleaf meal. 
Livestock Research for Rural 
Development, 14(16)146.

Udedibie,  A. B. I., Opara,  C. C. 1998. 
Responses of growing broilers and 
laying hens to the dietary inclusion of 
leaf meal from Alchornia cordifolia. 
Anim. Feed. Sci. Techn.   71: 157- 
164.

Woolfe, M. L., Chaplin, M. F and G. 
Otchere. 1977. Studies on the 
mucilages extracted from okra fruits 
(Hibiscus esculentus L.) and Baobab 
leaves (Adasonia digitata L.). 
Journalof Science of Food and 
A g r i c u l t u re  2 8  ( 6 ) :  5 1 9  -
529.www.cipar.org.collirrd/irrd14/6/
eson.146.htm.

rdReceived 23  December, 2016
thAccepted 6  March, 2017

Sobayo, Sanwo, Muhammad, Adegbenjo, Oso, Sogunle, Fafiolu and Adeyemi

298


	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
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318

