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ABSTRACT 
The study investigates the effect of replacing soybean meal in the diet of finishing broiler chickens with neem 

seed kernel meal. A total of one hundred and fifty (150) Arbor Acre strain of broiler chickens aged 28 days were 

assigned at random, to five treatment groups of 30 birds/ treatment with three replications of 10 birds each. The 

five treatments groups, T1, T2, T3, T4 and T5 contain 0, 3, 6, 9 and 12% of neem seed kernel respectively. Feed 

intake, live weight, live weight gain, feed conversion ratio and carcass quality constituted the major respond 

criteria. Feed intake and live weight significantly (P<0.05) decrease with increasing level of roasted neem seed 

kernel. Significant (P>0.05) difference was observed among treatment groups in terms of live weight gain. 

Blood drained weight, dress weight heart and proventriculus were significantly (P<0.05) higher in T1, T2, T3, T4 

than T5. The study recommended that roasted neem seed kernel at 3.00% level can be included in broiler diets 

with no adverse effect on production. 
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INTRODUCTION 

In recent years, the inclusion of alternative feed stuffs 

in animal diets might be interesting in some 

circumstances (relative price, feed quality) which is 

limited because of inadequate information on their 

nutritive values (Fanimo et al., 2003). However, it has 

becomes imperative to intensify efforts in search for 

cheaper, abundant and locally available alternatives 

that has little or no dietary value to human (Odunsi et 

al., 2002) for a sustainable production. This search 

should be logically harnessed towards poultry that 

depend to a larger extent on compounded feed (Longe 

and Fagbenro-Byron, 1989) but are quite simple to 

raise, prolific and economical to bridge man’s need 

for animal protein. 

Neem (Azardirachta indica) is an indigenous tropical 

plant predominantly in Nigeria. The tree has 

adaptability to a wide range of climatic, topographical 

and edaphic factors (Ogbuewu et al., 2010). It thrives 

well in dry, stony shallow soils and even on soils 

having high calcareous or clay pan. Neem requires 

little water and plenty of sunlight (Ogbuewa et al., 

2010). Neem seed kernel meal obtained from neem 

seed is a potential alternative source of non-

conventional feedstuff for livestock. Information 

available on neem plant indicated that it is the only 

species in the genus Azardirachta. Neem seed cake 

contained 3.56% nitrogen, 0.83% phosphorous and 

0.77% calcium. The protein in the cake is relatively 

balanced in its amino acid and mineral profiles. 

However, neem seed as feed stuff contain some anti-

nutritional factors such as nimbin, nimbidin, 

azadirachtin and salanin (Paul et al., 1996). The 

adverse effects of these anti-nutrients could be 

reduced by some processing techniques such as 

roasting, cooking, steaming, toasting, autoclaving. 

Processing techniques are the effective way of 

achieving desirable changes, removal of undesirable 

components and effective utilization of the full 

potential of nonconventional feed stuff (Gloria et al., 

1995). Consequently, the objective of this study was 

to: determine the optimum inclusion level of roasted 

neem seed kernel meal in the diet of finishing broiler 

chickens. 

 

MATERIALS AND METHODS 

Experimental site: The study was conducted at the 

poultry unit of the Teaching and Research Farm, 

Department of Animal Science, University of 

Maiduguri, Borno State. Maiduguri is located in the 

Sahel Savannah region of Nigeria. The area is situated 

on latitude 11
0
 15’N and between longitude 30

0
 05’E 

at an elevation of 364 m above sea level. It has an 

annual rainfall of about 645.9 mm. The area is 

characterized by a short period of rainy season (June – 

September) and a long period of dry season (October - 

May). The ambient temperature varies from 25
0
 - 

28
0
C in December and rises up to 40 - 45

0
C from the 

month of March to June, (Fada and Rayar, 1988). 

 

Experimental birds and management: A total of 

one hundred and fifty (150) unsexed Arbor Acre strain 

of broiler chicks were used for this experiment. At 4 

weeks of age, the birds were randomly weighed and 

allotted to five (5) treatment groups of 30 birds each 

replicated three (3) times with 10 birds per replicate in 

a completely randomized design (CRD). The birds 
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were housed on floor with wood shaving litter 

throughout the 5 weeks of the experiment. Feed and 

water were given ad libitun. 

 

Seed collection and preparation: The neem seeds 

were collected in batches during fruiting season (May 

- July) at different locations within Maiduguri, the 

Borno State capital. The collected seeds were sun 

dried for 3 to 5 days. The dried seeds were roasted on 

open frying pan, stirred continuously until the seeds 

were crispy and acquired a characteristic aroma of 

roasted beans. The processed seeds were milled and 

stored in opaque bags until required for feed 

formulation.  

 

Experimental diets: Five  experimental diets were 

formulated to contain 0%, 3%, 6%, 9% and 12% 

dietary level of neem kernel seed meal (NKSM) for 

T1, T2, T3, T4 and T5 respectively (Table 2). They were 

finished on fairly isocarloric isonitrogeous diet of 

varying levels of roasted neem kernel seed. 
 

Proximate analysis of the ingredients and diets. 

Proximate analysis procedure was used in determining 

the percent dry matter (DM), Crude protein (CP), 

Ether extract (EE), Crude fibre (CF) and Ash contents 

of raw and roasted neem seed kernel (Table 1).  

 

Data Collection: Feed intake, live weight, live weight 

gain, feed conversion ratio, mortality and carcass 

quality constituted the major respond criteria. Feed 

consumption was measured by deducting from the 

amount initially given to determine the feed consumed 

per group on daily basis. Body weight was determined 

individually using an electronic weighing balance. 

Body weight gain of each of the treatment group was 

obtained by calculating the difference between the 

mean live weights of the current week from that of the 

preceding week and divided by seven days in a week. 

Feed conversion ratio was measured by dividing the 

feed intake per birds in grams by the live weight gain 

per bird for each treatment group. Mortality was 

ascertained and recorded appropriately. 

 

Carcass measurement: Twelve birds were randomly 

selected per treatment (i.e. 4 per replicate) for carcass 

cuts and organ evaluation at the end of the 

experiment, after being starved of feed and water 

overnight. Weight of organs and various cut-up parts 

were taken and expressed as percentage of the final 

live weight of the birds.  

 

Chemical and statistical analysis: Proximate 

composition of the experimental diets and test 

ingredients were determined by standard method of 

AOAC (1990).  The data obtained were subjected to 

analysis of variance using completely randomized 

design (Steel and Torrie, 1980). Significant 

differences among means were separated using Least 

Significant Differences Fisher as outlined by Wahua 

(1999). 

 

 

RESULTS AND DISCUSSION 

The chemical composition of raw and roasted neem 

seed kernel of the experimental diets are presented in 

Table 1 and 2, respectively 

.  

 

Table 1: Proximate composition of raw and roasted neem seed kernel (%) 

Nutrients Raw neem seed kernel Roasted neem seed kernel  

Dry matter 99.10 99.14 

Crude protein  21.80 23.37 

Crude fibre 59.00 56.50 

Ether extract  13.24 15.92 

Ash  2.0 1.0 

Moisture 0.90 0.86 

Metabolizable energy  2126.00 2161.67 

Calculated according to Ichaponani (1980). 

 ME (Kcal/kg) =37*%CP + 81*% EE + 35.5*%NFE 
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Table 2: Composition (%) and calculated analysis of experimental diets  

Ingredients                                                      Diets 

 0% 3% 6% 9% 12% 

Maize 56 56 56 56 56 

Wheat offal 07.00 07.00 07.00 07.00 07.00 

Full fat soybean meal 15.00 12.00 09.00 06.00 03.00 

NSK 00.00 03.00 06.00 09.00 12.00 

GNC 12.00 12.00 12.00 12.00 12.00 

Fish meal 05.00 05.00 05.00 05.00 05.00 

Bone meal 03.50 03.50 03.50 03.50 03.50 

Min-vit-premix 00.80 00.80 00.80 00.80 00.80 

Methionine 00.40 00.40 00.40 00.40 00.40 

NaCl 00.30 00.30 00.30 00.30 00.30 

 

Total 

 

100% 

 

100% 

 

100% 

 

100% 

 

100% 

Calculated analysis 

Crude protein (%) 21.05 20.50 19.94 19.38 18.82 

Crude fibre (%) 3.34 4.95 6.55 8.16 9.76 

Met energy (Kcal/kg) 2905.62 2889.47 2873.32 2857.17 2905.87 

 

The crude protein and metabolizable energy content 

of roasted and raw neem seed kernel were (23.37%, 

2161.67 kcal/kg and (21.80% and 2126.12 kcal/kg) 

respectively. The values obtained for protein 

composition of neem kernel in this study were similar 

to those reported by James et al. (1997) who reported 

26.86% crude protein in toasted neem seed kernel. 

The higher protein figure recorded for toasted neem 

kernel was due to processing, which increased the 

concentration of other nutrients. This implies that 

roasting as a processing method improved the protein, 

energy and ether extract level of the test materials. 

Crude fibre content of raw sample was higher 

compared to the roasted neem kernel seed. The result 

corroborates the findings of Nath et al. (1983), 

reported soaking the seed improved the crude protein 

content and palatability of the cake. This shows that 

there will likely be higher bioavailability of the amino 

acids in the processed samples than the raw sample, as 

it has been earlier reported that high level of crude 

fibre causes decrease in availability of amino acid in 

non-ruminant animals (Ranhotra et al., 1971). 

However, fibre level increased with corresponding 

decreases in the ash level. 

 
Table 3: Growth performance of broiler finisher fed graded level of neem seed kernel meal as replacement for soybean meal 

Parameters                                                                      Diets 

   0%    3%  6%   9%  12%  MEAN SEM 

Initial Live 

weight (g) 

1134.45  1034.00 1070.00 1077.00 991.00 1061.29 0.24NS 

Daily feed 

intake (g/bird) 

  137.88a   119.15b  121.47b   118.86b   110.83c   121.64 1.55* 

Daily weight 

gain (g/bird) 

  51.76a   50.65a   43.51b   40.21b   33.78bc   43.98 1.23 

Feed conversion 

ratio 

    2.71     2.44     2.80     2.90     3.28   2.83 0.09NS 

Final Live 

weight (g) 

1858.50ab 2163.33b 2281.67a 1725.75ab 1568.42ab 1919.53  68.39 

Mortality (Number)     2       -     2         3      -     - NTS 

abc*  = Means on the same row with different superscripts differ significantly (P < 0.05) 

SEM = Standard error of mean  

NS = Not significant (P > 0.05) 

NTS = Not tested statistically 

 

The result of the growth performance of broiler 

finisher fed graded levels of NKSM are presented in 

(Table 3). The mean initial live weight were similar 

among the treatment groups. Daily feed intake was 

significantly (P< 0.05) higher in the control (T1) diet. 

Feed intake decreases as the level of NKSM increases. 

The improved feed consumption of the control diet 

(T1) may be attributed to the absence of unpleasant 

odour in the feed. The decline in feed intake may be 

linked to poor presentation of the feed due to its black 

colour, its bitter taste and unpleasant sulphur odour 

due to the presence of some anti-nutritional factors in 

the seed (Nath et al., 1983; Elangovan et al., 2000). 

Daily weight gain was significantly (P<0.05) affected 

by the dietary treatment, with T1 and T2 being the 

highest followed by T3, T4 and T5 in that order. 

Chicken fed diets with 0% and 3% NKSM gained 

weight higher (P<0.05) than the other treatment 
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groups. This showed that chicken with high level of 

NKSM inclusion appear to gain less weight, which 

may be attributed to the effect of some anti-nutritional 

which are thermal resistant. This is in line with the 

work of Subbanayudu and Reddy (1975) who reported 

a severe growth depression in leghorn chicks fed 

neem seed kernel. Similarly, Christopher et al. (1975), 

Chands (1987), and Reddy et al. (1988) reported 

depressed growth on chicks fed diets containing 

different levels of NSK. However, the higher body 

gain of the chicken in T1 and T2 might not be 

unconnected with the feed consumption. This is in 

agreement with the report of Yahar et al. (1985) 

which showed that body weight is directly related to 

feed intake.  

Final live weight was significantly (P<0.05) affected 

by this dietary treatments, with T2 (2163.30g) and T3 

(2281.67g) being the highest, followed by T1 

(1858.50g), T4 (1725.75g) and T5 (1568.42g) in that 

order. Birds fed diet with 3% and 6% NKSM gained 

weight faster than those fed other treatment diets. The 

average feed conversion ratio for the different groups 

are presented in Table 4. Birds in T2 appeared to be 

most efficient in feed conversion ratio (2.44) when 

compared with other treatment groups. This implies 

that, the level of NSM incorporated stimulate the 

appetite with efficiency in feed conversion. This is in 

agreement with the report of Jana (1997) who 

reported lowered body weight gain and feed 

conversion efficiency when fed neem seed meal up to 

150 g/kg level in broiler chicks diet. In other words, 

low levels of NSM in the diet of finished broiler 

chickens favours the feed conversion ratio with high 

body weight gain. 

 

Table 4: Carcass parameters of broiler chicken finished on varying level of neem seed kernel meal as a protein 

source 

Parameters       0%      3%        6%       9%      12% ± SEM 

Live weight 1858.50
ab

 2163.33
b
 2281.67

a
 1725.75

ab
 1568.42

c
 68.39 

Blood drained 

weight 

1774.92
ab

 2119.08
b
 2187.92

a
 1686.42

ab
 1514.33

ab
 59.98 

Blood % of body 

weight  

4.66 1.97 3.23 2.19 3.45 1.48
 Ns

 

Dressed weight  1286.69
a
 1513.84

ab
 1571.37

ab
 1172.63

c
 1175.57

c
 70.36 

Dressing 

percentage  

67.83
ns

 68.80
ns

 68.32
ns

 66.88
ns

 73.73
ns

 2.38 

Cut-up parts 
Head 46.22

c
 59.98

a
 50.61

b
 45.23

c
 43.76

d
 2.98 

Shank 67.36
d
 95.88

b
 103.74

a
 82.11

c
 87.03

c
 5.50 

Drumstick 167.17
ab

 229.61
a
 227.64

b
 177.98

ab
 185.85

ab
 9.18 

Thigh  192.73
b
 244.85

a
 264.03

a
 192.73

b
 190.77

b
 3.49 

Wing 159.79
ab

 185.36
b
 196.67

a
 67.86

ab
 160.28

ab
 3.54 

Breast 366.78
c
 396.78

b
 426.28

a
 299.42

d
 320.57

c
 23.63 

Back 202.57
c
 213.88

b
 221.25

a
 159.79

ab
 143.08

ab
 15.57 

Thorax 110.63
c
 130.78

b
 132.75

a
 100.30

bc
 95.88

d
 10.55 

Neck 55.56
a
 81.62

a
 91.45 72.77

a
 59.00

ab
 1.97 

Organs  

Gizzard 46.22 63.43 58.10 52.12 50.64 8.14
 Ns

 

Liver 33.43 37.37 33.43 29.99 34.42 3.00
 Ns

 

Heart 8.85
b
 9.34

a
 9.83

a
 7.38

b
 6.88

c
 0.75 

Abd fat 36.77 37.37 39.10 26.33 22.75 8.44
 Ns

 

Proventriculus 7.87
b
 10.33

a
 5.90

c
 6.39

c
 7.83

b
 1.05 

Breast % of BW 19.30 18.02 18.55 17.17 20.12 1.06
Ns

 

a, b - - - - - Means within the same row bearing different superscripts differ significantly (P< 0.05). 
 

The result of carcass and organ characteristics (Table 

4) showed that treatment groups did not differ  
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of body weight, dressing percentage but significantly 

(P< 0.05) different in live weight, blood drained 

weight and dress weight. The former was significantly 

(P< 0.05) higher T2>T3>T1>T4 and >T5. No 

significance (P> 0.05) difference was observed in 

breast, back and thorax. Of the visceral organs, only 

heart and proventriculus showed significant (P< 0.05) 

different in favour of (0 %). Chand (1987) revealed 

that gross pathological examination of visceral organs 

was noticed in with pale liver, thickened borders and 

catarrhal inflammation of intestine in rabbits. The 

variation in former may be attributed to factors like 

genetic, physical and metabolic size than the effect of 

treatments. 

 

CONCLUSION AND RECOMMENDATION 

Results from this study showed that feed consumption 

and body weight gain in all treatment groups followed 

a definite trend of T1>T2>T3T4>T5, that is decrease 

with increasing levels of roasted neem seed kernel 

(RONSK). At low level of inclusion (06.00 %) 

performance (live weight gain) were similar to the 

control. 

It was concluded that broiler chickens can be finished 

on the diet whose roasted neem seed kernel level 

ranges for 03.00 % to 06.00 % with no adverse 

effects; feed consumption was inversely related to the 

level of roasted neem seed kernel inclusion and the 

concentration of neem anti nutritional (triterpenoids) 

substance was adversely affected by the level in the 

diet. The study therefore recommend that roasted 

neem see kernel at 06.00 % be used as informed by 

the reasonably better production performance relative 

to other inclusion levels as far as the semi-arid of 

North Eastern Nigeria concerned. Similar experiment 

should be carried out using different method of 

processing. 
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