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Abstract  
 

Feed accounts for over 70% of the total cost of producing broiler chicken meat and the quality of 

livestock feeds are implicated in mortality, reduced performance and profitability. The importance 

cannot be over-looked, thus researchers must keep working to produce feed that will be affordable and 

easily be at farmers’ reach. This study used a total of two hundred and twenty-five (225) three weeks 

old Marshall broiler chickens to investigate the effect of feeding graded levels of Vernonia Amygdalina 

leaf meal (VALM) on broiler chickens in Completely Randomised Design at the rate of 0, 5, 10, 15 and 

20%. The results showed that feed intake, weight gain and final weights are inversely proportional to 

inclusion of VALM and were significantly (P<0.05) different across the dietary treatments. Similar 

(P>0.05) values were obtained for Feed Conversion Ratio (FCR) of broiler chickens fed 0 and 5% 

VALM as well as those fed 10 and 15% VALM, while those fed 20% VALM had poor and highest FCR. 

Cost of feed consumed per bird reduced as the inclusion level of VALM increased in the experimental 

diets, while cost per kilogram of weight gain and net benefit of production were higher in broiler 

chickens fed the control diet followed by those fed 5 % and lowest in those fed 20% VALM, which 

shows that the cost per kilogram, in birds not fed VALM are similar to those fed 5% VALM. This study 

showed that the cost benefit ratio was similar in broiler chickens fed the control diet and those fed 5% 

VALM and therefore recommend 5% inclusion of VALM in broiler chickens diet.  
 

Key Words: Broilers Chickens, Cost-Benefit, Feed, Performance Vernonia Amygdalina. 

 

Description of the Problem 

 The relevance of protein in human and 

animal nutrition cannot be over emphasized. 

In recent times, there has been a significant 

short fall between the production and supply 

of animal protein to feed the ever increasing 

population (1). Nigeria is highly deficient in 

animal protein security with the per capita 

consumption put at 9.3g/day as against the 

34g/day recommended by the FAO to be the 

minimum requirement for the growth and 

development of the body (1, 2 and 3). This 

implies that only about 27.35 percent of the 

minimum requirement in animal protein 

intake is secured. Therefore, one serious 

challenge facing Nigeria today is the 

attainment of substantial increase in the 

domestic animal supply to bridge the 

deficiency in animal protein availability in 

the menu of the citizens. The major problem 

of development and expansion of livestock 

industries in developing Countries are the 

reduced supply, high demand and prohibitive 

cost of feeds and feed stuffs, especially, 

protein source (4). The ever-increasing cost 

of livestock feeds with the attendant increase 

in the cost of animal products such as meat, 

eggs, milk shows that there is the need to 

explore the use of non-conventional feed 

ingredients in the feeding of domesticated 

animals (5). The non-conventional feed 

ingredient being considered in this study is 
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bitter leaf (Vernonia amygdalina). Vernonia 

amygdalina is cultivated in Nigeria mainly 

for its nutritional value (6). Various authors 

have reported various values of crude protein 

for Vernonia amygdalina leaf meal (VALM). 

(7) reported 15.67% while (8, 9, 10 and 5) 

reported Crude protein (CP) range of 18 - 

21.50%. However a high value of 32.60% 

from Vernonia amygdalina extracts was 

reported by (11). Having established 

Vernonia amygdalina leaf meal as an 

alternative feed source, the importance of 

poultry in bridging protein gap can also not 

be over emphasized. Poultry is important for 

the provision of egg and meat. The previous 

study dealt with the performance of laying 

hens fed graded levels of sun-dried VALM, 

this study would examine the response of 

broiler chickens to graded levels of VALM.  

 The objective of this study was to 

determine the effect of graded levels of 

Vernonia amygdalina leaf meal 

supplementation on the performance with 

regards to average weight gain, average daily 

feed intake, FCR, production cost and net 

benefit of producing broiler chickens. 

 

Materials and Methods 

Collection of Vernonia amygdalina leaves 
 Fresh Vernonia amygdalina leaves were 

collected from Amoyo Village of Ilorin 

South Local Government Area, Kwara State, 

Nigeria between May and June 2016. The 

area falls within the latitudes 8.4158446 

North and longitudes 4.6202556 East. The 

leaf was sun-dried, crushed, milled and 

mixed with the other feed ingredients in the 

broiler finishers’ diet. 

 

Table 1: Composition of experimental diets 

Ingredients Control 0% (I) 5% (II) 10% (III) 15% (IV)  20% 

Maize 55 55 55 55 55 
Soybean 23 23 23 23 23 
Groundnut Cake 6 6 6 6 6 
Maize Offal 7 7 7 7 7 
Fish meal (72%) 5 5 5 5 5 
Dicalcium Phosphate (DCP) 2 2 2 2 2 
Oyster Shell 1 1 1 1 1 
Vitamin/Mineral Premix* 0.25 0.25 0.25 0.25 0.25 
Lysine 0.25 0.25 0.25 0.25 0.25 
Methionine 0.25 0.25 0.25 0.25 0.25 
Salt 0.25 0.25 0.25 0.25 0.25 

Total 100 100 100 100 100 

Calculated Analysis (%) 

Minus (-) Basal Diet 0 (-)5% (-)10% (-)15% (-)20% 
Plus (+) VALM 0 5% 10% 15% 20% 

 

Experimental diets and management of 

birds 
 Five (5) experimental diets were 

formulated with the inclusion of Vernonia 

amygdalina Leaf Meal (VALM) at 0, 5, 10, 

15 and 20% of the total ration (Table 1.0). A 

total of two hundred and twenty five (225), 

three weeks old broiler chicken of the 

Marshall Strain were used for this study, the 

birds were obtained at day old and were 

allowed to acclimatize within the first three 

weeks of life by feeding them commercial 

diets recommended for young broiler 

chickens. The average initial weight of the 

broiler was 626 
+
1.31g. The experimental 

birds were randomized into five (5) 
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treatment groups. Each treatment was 

replicated five (5) times with nine birds per 

replicate.  Birds were housed in electrically 

heated metabolic battery cages. The birds 

were fed the various levels of sun-dried 

VALM supplementation at 0, 5, 10, 15 and 

20% which were incorporated into the basal 

diet formulated to meet the nutrient 

requirement (12) for broilers (Tables 1.0).  

 Routine management and vaccinations 

were followed. Feed and water were given 

ad libitum for the 35 days feeding trial. Feed 

intake and weight gain were recorded weekly 

and used to determine the feed to gain ratio. 

Broilers in all groups were given weighted 

quantity of feed daily in a double meal at 

08:00 hours and 15:00 hours (morning and 

late afternoon). The left-over were collected 

and weighed daily to determine the daily 

feed consumption. The birds were weighed 

individually at the beginning of the 

experiment and thereafter, weekly.  

 

Chemical analysis of experimental diets 

 Chemical analyses were carried out on 

the feed samples to determine the proximate 

composition. Moisture content, Crude 

Protein, Crude Fat, Crude Fiber and Total 

Ash using the methods described by (13) and 

(14). 

 

Data collection 

 Changes in body weights were noted and 

recorded for five weeks. Records taken 

include daily feed intake, weekly body 

weight changes and mortality. At the end of 

the experimental period, these records were 

used to evaluate economic indices such as 

cost / kg feed, cost of total feed consumed 

per bird, cost / kg weight gain, revenue from 

sales, net benefit, cost-benefit ratio and cost 

of feed per bird in relation to total variable 

costs. Average daily feed intake (ADFI), 

Feed Conversion ratio (FCR) and cost 

Benefit Ratio were calculated according to 

(15).  

 

Statistical analysis 

 The data collected were subjected to 

one-way Analysis Of Variance (ANOVA), 

using SPSS version 21 (16). All data is 

expressed as Mean ± SE (Mean of 3 

determinations) and difference between 

groups considered significant at p < 0.05. 

Where significant differences were observed, 

means were further subjected to New 

Duncan’s New Multiple Range Test. 

 

Results  

Experimental diets 
 The milled sun-dried Vernonia 

amygdalina leaf was used to compound the 

experimental diets. The crude protein values 

of the experimental diets ranged from 

19.93% to 21.8% depending on the level of 

Vernonia amygdalina Leaf Meal (VALM) 

included. The highest (21.80%) crude 

protein (CP) was recorded for the Control (0) 

while the lowest CP was recorded for the 

treatment diet containing 20% VALM. There 

appears to be no significant difference (P< 

0.05) in the Crude Protein content of the 

Control Diet (0) and diet containing 5% 

VALM. The crude protein (CP) content 

decreased with the increased level of 

inclusion of VALM across the experimental 

diets. There was however no significant 

difference (P<0.05) in the Metabolizable 

Energy content of all the experimental diets 

regardless of the level of inclusion of the 

VALM except in treatment of  diet IV as 

shown in Table 2.0.   
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 Means in the same row for each parameter with different superscripts are significantly different (p<0.05). 

 

 
abcde

 means in the same row for each parameter with different superscripts are significantly different (P>0.05). 

 

Productive performance of broilers fed 

graded levels of VALM 

 The productive performances of the 

finisher broilers were observed in form of 

Average Daily Feed Intake (ADFI), Average 

Daily Weight Gain, Feed Conversion Ratio, 

cost / kg feed, cost of total feed consumed, 

cost / Kg weight gain, Net Benefit and Cost-

Benefit Ratio. The results are presented in 

Table 3.0 and it shows that no mortality was 

recorded during the experiment across all the 

dietary treatment. 

 

Initial body weight 
 The initial body weight of the 

experimental animals at three weeks ranged 

Table 2: Proximate composition of the experimental diets

Parameters
Control 
0%

(I) 5%
(II)     
10%

(III) 15%
(IV)      
20%

S.E.M Sig

Crude Protein (%) 21.80a 21.44 a 20.72b 20.34b 19.93b ±1.23 S

Ash (%) 3.20c 3.40 c 5.07b 10.53 a 11.37a ±2.73 S

Ether Extract (%) 7.13 a 6.30b 5.70c 5.17c 4.69d ±4.43 S

Crude Fibre (%) 4.54c 4.88 c 5.22b 5.81b 6.65a ±3.42 S

Dry Matter (%) 91.55c 92.10 a 91.74b 91.96b 91.59c ±1.53 N
Metabolizable Energy(ME) 
Kcal/Kg 3285.07 a 3243.84 a 3237.99a 3224.78 a 3133.55b ±1.63 S

Gross Energy (GE) Kcal/g 4.09b 4.69a 3.91c 4.56 a 3.47c ±3.14

Table 3.  Productive performance of finisher broilers fed graded levels of Vernonia 

amygdalina leaf meal

Parameters 0%(Control) 5% 10% 15% 20% S.E.M

Mean Initial Weight(g) @ 
3weeks 628.5 626.5 626.5 627 626.5 ±0.39

Ave. Final Weight (kg) @ 
8weeks 2.41a 2.15a 1.88b 1.64 c 1.52 c ±0.16

Mean Weight Gain (kg) 1.78a 1.53b 1.25c 1.01c 0.89d ±0.16

Ave. Daily Wgt Gain (g) 42.31a 36.29ab 29.83b 23.98 c 21.21c ±12.45
Total Feed Consumed (kg) 4.31a 4.28a 4.06b 3.98c 3.97c ±0.08

Ave. Daily Feed Intake (g) 123.2a 122.4a 116b 113.6c 113.5c ±2.12
FCR (feed:gain) 1.79d 1.99d 2.16bc 2.43b 2.61a ±0.15

Cost / Kg Feed (N) 128a 121.6b 115.2bc 108.8d 102.4e ±4.53
Cost of total feed consumed 
(N) 551.68a 520.45a 467.71b 433.02b 406.53bc ±26.87

Cost / Kg Wgt. Gain (N) 227.84a 186.05ab 144.00c 109.89d 91.14de ±24.95

Cost of Chick (N) 250 250 250 250 250 0
Operational Cost (N) 250 250 250 250 250 0
Revenue (@N600/kg LW) 1446 a 1290 b 1128 b 984 c 912c ±97.95

Production Cost (N) 1051.68a 1020.45b 967.71c 933.02c 906.53d ±26.87
Net Benefit (N) 394.32a 269.55ab 160.29c 50.98d 5.47e ±71.19

Cost : Benefit Ratio 0.27a 0.21a 0.14b 0.05c 0.01d ±0.05
Cost of Feeding (%) 52.46a 51.00a 48.33b 46.41b 44.85c ±1.41

Mortality (%) 0 0 0 0 0 0
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between 626.5 and 627±1.31g. There was no 

significant difference (P<0.05) in the initial 

body weight of the experimental birds across 

the treatment (Table 3.0) 

 

Average daily feed intake (ADFI) 
 Table 3.0 also shows the average daily 

feed intake (ADFI) for birds fed the control 

diet (0%) was 123.2g/ bird/ day. Birds fed 

20% Vernonia amygdalina leaf meal 

(VALM) had the lowest daily feed intake 

(113.5g). The average daily feed intake of 

the experimental birds decreased with 

increased level of inclusion of the VALM. 

Average Daily Feed Intake was 123.2g, 

122.4g, 116g, 113.6g and 113.5g for broilers 

on Control, 5%, 10%, 15% and 20% VALM 

respectively. Feed intake was similar 

(P<0.05) for birds on control (0) and 5% 

VALM; also, there was no significant 

difference (P<0.05) in the average daily feed 

intake between birds fed 15% VALM and 

20% VALM. 

 

Average daily weight gain (ADWG) 

 The average daily weight gain was 

highest in the control diet (42.31g) and 

lowest (21.21g) in treatment diet containing 

20% inclusion levels. Average Daily Weight 

Gain decreased (P<0.05) with increasing 

levels of inclusion of VALM. Average Daily 

Weight Gain was 42.31g, 36.29g, 29.83g, 

23.98g and 21.21g for broilers fed Control, 

5%, 10%, 15% and 20% VALM 

respectively. There were significant 

differences (P<0.05) in the ADWG between 

the treatment diets, however, it was similar 

for broilers on Control diet and those on 5% 

VALM inclusion level  as shown in Table  

3.0. 

 

Average final weight (AFW) 
 The average final weight was highest in 

the control diet (2.41kg) and lowest in 

treatment diet containing 20% inclusion 

levels (1.52kg). Average Final Weight 

decreased (P<0.05) with increased levels of 

inclusion of VALM (Table 3.0). There was 

however no significant difference (P<0.05) 

in the AFW between Control diet and 

Treatment I (5%) and between birds fed 15% 

VALM and 20% VALM. Average Final 

Weight recorded for the broilers were 

2.41kg, 2.15Kg, 1.88Kg, 1.64Kg and 1.52Kg 

for feed containing 0, 5%, 10%, 15% and 

20% VALM respectively. 

 

Feed conversion ratio (FCR) 
 There were significant differences 

(P<0.05) in the FCR across the diets. FCR 

was similar (P<0.05) for broilers on Control 

diet and treatment diet containing 5% 

VALM at 1.79 and 1.99 respectively while 

FCR was also similar for birds fed 10% 

VALM (2.16) and 15% VALM (2.43) as 

shown in Table 3.0. It was however highest 

for birds on 20% VALM inclusion levels 

(2.61). FCR increased with increased levels 

of inclusion of VALM in the treatment diets 

(Table 3.0). 

 

Cost per kilogram of Feed 
 The cost per kilogram of feed was 

highest in the control diet (N128:00) and 

lowest in treatment diet containing 20% 

inclusion levels of VALM (N102:40). Cost 

per kilogram of feed decreased with 

increased levels of inclusion of VALM. 

There was however no significant difference 

(P<0.05) in the cost per kilogram of feed for 

broilers fed 5% VALM and 10% VALM as 

at the time of conducting this experiment  

and this is shown in Table 3.0. 

 

Cost of total feed consumed 
 The total feed consumed was highest in 

the control with an average cost of N551.68 

and lowest in treatment diet containing 20% 

inclusion levels of VALM (N406.53) as 

shown in Table 3.0. Cost of total feed 
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consumed decreased with increased levels of 

inclusion of VALM. However, there was no 

significant difference (P<0.05) in the cost of 

total feed consumed by broilers in treatments 

diets containing 10%, 15% and 20% VALM. 

 

Cost per kilogram weight gain 
 The cost per kilogram weight gain was 

significantly (P<0.05) higher for broilers on 

Control diet while it was lower for broilers 

fed 20% VALM were as shown in Table 3.0. 

Cost per kilogram weight gain decreased 

with increased level of inclusion of VALM 

in the experimental diets. There was 

however no significant difference (P<0.05) 

in the cost per kilogram weight gain between 

the Control and 5% VALM and between 

15%VALM and 20% VALM. 

 

Net benefit 
 The net benefit was significantly 

(P<0.05) higher for broilers on control diet 

and lowest for broilers fed 20% VALM. Net 

benefit decreased with increased levels of 

inclusion of VALM. Net Benefit was 

N394.32, N269.55, N160.29, N50.98 and 

N5.47 respectively for the birds on Control 

diet and birds on diets containing 5%, 10%, 

15% and 20% VALM respectively (Table 

3.0).Net benefit decreased (P<0.05) with 

increased levels of inclusion of VALM  

 

Cost-Benefit ratio 
 The cost-benefit ratio (C-B) was similar 

(P<0.05) for birds on control diet and 

broilers on 5% VALM (Table 3.0). It was 

highest for broilers on control diet and 

lowest for those on 20% VALM. The C-B 

Ratios were 0.27, 0.21, 0.14, 0.05 and 0.01 

for broilers fed Control, 5%, 10%, 15% and 

20% VALM inclusion levels.  

 

Discussion 

 Feed intake was observed to decrease 

with increasing levels of inclusion of 

Vernonia amygdalina Leaf Meal (VALM) in 

the experimental diets for the broilers. This 

result did not agree with the report obtained 

by (15) who administered bitter leaf extract 

infusion in broilers drinking water however; 

the feed intake trend was similar to the report 

of (17) for finisher broilers who obtained a 

decrease in feed intake with increasing levels 

of inclusion of bitter leaf meal. The decrease 

in feed intake of the broilers with increasing 

level of inclusion of bitter leaf meal may be 

due to the increasing concentration of 

antinutritional factors such as alkaloids and 

saponins (18). These suspected 

antinutritional factors may inhibit the 

utilization of certain essential nutrients and 

also depress feed intake of the birds. 

 Average daily weight gain and mean 

final weight also decreased with increasing 

levels of inclusion of bitter leaf meal. This 

result showed similar trend with the report of 

(19)  who in a similar experiment with 

chicks and hen reported that 3% inclusion 

level of Cassia obtusifolia depressed feed 

intake of broiler chickens which 

consequently affected growth.  The similar 

result for the birds on Control diet and birds 

on 5% VALM inclusion level may be due to 

the active components (alkaloids, saponins, 

tannins and glycosides) of VALM which 

were able to create a harmonious gut 

environment suitable for the release and 

assimilation of digestive nutrients necessary 

to enhance growth up to 5% inclusion level. 

At higher levels of VALM, the harmonious 

gut environment may have been distorted by 

nutrient imbalance and improper 

metabolism. This view agrees with the 

earlier views of (20) that at higher levels of 

Leucaena leucocephala leaf meal inclusion 

in diets of chicken above 5%, growth 

retardation occurred. 

The lower the Feed Conversion Ratio (FCR) 

in this study, the higher the mean weight 

gained which means that the lower the FCR, 
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the higher it was for the birds to convert feed 

consumed to meat. This result is in 

agreement with the findings of (21) who 

reported that inclusion of bitter leaf powder 

in cockerels feed significantly improved 

FCR. 

 The results also showed that the cost of 

feeding the birds decreased as the VALM 

inclusion increased, this result is similar to 

the finding of (15).  The cost of feeding for 

the control group accounted for 52.46% 

while those for 5%, 10%, 15% and 20% 

VALM inclusion accounted for 51.0%, 

48.33%, 46.41% and 44.85% respectively. 

Increase in the level of VALM inclusion in 

the experimental diets resulted in a 

significant (P<0.05) decrease in the cost per 

kg of feed. The cost (=N=) per kilogram of 

feed for birds on Control, 5% VALM, 10% 

VALM, 15% VALM and 20% VALM 

N128:00, N121.60, N115.20, N108.80 and 

N102.40 respectively. This was due to the 

lower cost of VALM compared to the cost of 

commercial feed estimated to be N2,300:00 

for a 25kg bag as at the time of this study. 

The result of this experiment corroborates 

the findings of (22) who used pigeon pea 

seed meal as an unconventional feed 

ingredient to replace soybean in pullet’s diet 

and obtained positive economic results. 

 Average final weight, Feed Conversion 

Ratio, Cost per kilogram weight gain, cost to 

benefit ratio and cost of feeding (%) were 

similar for both broilers on control (0) diet 

and broilers on treatment diet with 5% 

inclusion levels of VALM.  These two 

feeding regimes yielded similar results. The 

results obtained from this study showed that 

the use of VALM as a feed supplement at 

5% inclusion levels reduced costs while 

major economic indices were not 

compromised. This is in agreement with the 

findings of Owen et al. (2008), who used 

poultry litter as an unconventional feed 

ingredient and reported better performance 

in rabbits. However, (23) and (24) stressed 

that an essential practical consideration in 

evaluating a ration for farm animals is its 

cost in terms of returns obtained relative to 

its products. The cost of feeding (%) for this 

experiment ranged between 44.85% and 

52.46%. This is similar to results (40.90% to 

51.60%) obtained by (15) while it disagreed 

with the report of (25) who reported that feed 

accounts for 70 - 80% of the total variable 

cost of poultry production in Nigeria and 

other developing countries. High cost of feed 

has been largely traced to increasing costs of 

maize, soyabean and groundnut cake, which 

are the main conventional sources of energy 

and protein respectively (26; 27). The 

inclusion of VALM at 5%, 10%, 15% and 

20% levels saved cost by 8.40%, 16.80%, 

25.20% and 33.60% respectively. In other 

words, bitter leaf meal-based diet costs less 

than conventional concentrate feed presently 

available in the market as it is freely 

available to farmers. Since profit is a single 

index determining the economic value of 

keeping domestic birds (28, 29), the 

profitability index in this study varied among 

treatment diets,  but it shows that it  was 

more profitable to feed  5%, VALM (bitter 

leaf supplementation) than either of 10%, 

15% and 20% inclusion levels.  

 Although, the level of profit in broiler 

production enterprise depends largely on 

other factors such as cost of chicks, level of 

test ingredients used, time of feeding trial, 

price of feed ingredients and the demand for 

broilers among others. Considering all these 

factors, profitability index may therefore 

vary from location to location, season to 

season as dictated by demand of consumers 

for broilers' meat. 

 

Conclusion and Applications 

1. Average daily feed intake and feed 

conversion ratio increased with 
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increasing levels of inclusion of 

VALM. 

2. Broilers recorded linear decrease in 

average daily weight gain with 

increased level on inclusion of VALM. 

3. Feed cost and cost of total feed 

consumed reduced with increased 

level of dieatry VALM  

4. Net Benefit decreased with increased 

level of inclusion of VALM for 

broilers. 

5. Vernonia amygdalina is a plant 

material with vast potential. Its 

composition suggests it will be of 

greater benefits in poultry if 

considered nutritional purposes, 

especially the sun-dried form. 
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