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1. Introduction 

In Nigeria, the cost of feed accounts for about 70-75% of the entire production cost. This is so because of the 

hike in the prices of conventional energy and protein feedstuffs; maize and soybean, respectively (Afolayanet 

al., 2012; Abanget al., 2013). This situation led to the quest for non-conventional feedstuffs which are readily 

available with little or no cost in most cases (Dafwang, 2000; Abang et al., 2015; Gyanget al., 2021; Bishop et 

al., 2021). Non- conventional feedstuffs according to Dafwang (2000) offer the best alternative in Nigeria for 
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the reduction of feed cost and cost of animal products. Mango kernel is a bye-product of mango with a high 

carbohydrate (energy) content of about 58 -80%, fat (6-16%) and protein (6-13%) (Abang et al., 2015). Mango 

kernel fits into this description because of its’ poor usage by humans, high energy, also, its production duration 

(April-July) rimes with grain critical time of supply. 

 

 

2. Literature Review 

The high cost of conventional feedstuff has already sent a lot of livestock farmers out of business, thus leading 

to reduction in overall animal protein production and availability for humans’ dietary need. The provision of 

feed alone has been reported to account for 65-75% of total cost of livestock production in developing 

countries (Abanget al.,2023 ;Esonu, 2006). Among these sources, maize is the most widely employed for 

poultry feed formulation (Afolayanet al., 2012; Vantsava, 2001). This is partly because maize has so many 

alternative uses and its production has not been able to meet the demand by both man and animals. Within the 

past three years. Its price has fluctuated between #150.00 and #180.00 per kg while those of non-conventional 

feed sources like mango kernel remained virtually stable and cheap. Now that all efforts to produce maize in 

quantities that could meet the country’s needs have not been successful, there is urgent need to search for 

maize substitutes. 

 

3. Objective of the study 

The objective of this study was to determine the optimum level of inclusion of BMKCM that is cost effective 

for the production of broiler chicks. 

 

4. Methods of the Study  

Experimental Site: The experiment took place in the same location as described by Abanget al. (2018). 

Experimental Diets: The total number of diets formulated for the research was 4 (four). Control diet was 

assigned T1, for 0% BMKCM and T2, T3 and T4 for 10,15 and 20% BMKCM, respectively. The diets were 

analysed according to the methods of AOAC (2006). Table 1 

 

Table1:  Composition of starter diets with BMKCM. 

I n g r e d i e n t s  T 1 

0% 

 

 

T 2 

10% 

 

 

T 3 

15% 

 

 

T 4 

20% 

M a i z e  5 4 . 0 0   4 8 . 6 0  4 5 . 9 0  4 3 . 2 0 

B M K M  0 . 0 0  5 . 4 0  8 . 1 0  1 0 . 8 0 

S o y b e a n  3 3 . 0 3  3 4 . 2 7  3 4 . 2 7  3 4 . 2 7 

B D G  5 . 5 0  4 . 2 6  4 . 2 6  4 . 2 6 

B l o o d  m e a l  2 . 9 7  2 . 9 7  2 . 9 7  2 . 9 7 

B o n e  m e a l  3 . 5 0  3 . 5 0  3 . 5 0  3 . 5 0 
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S a l t  0 . 2 5  0 . 2 5  0 . 2 5  0 . 2 5 

L y s i n e  0 . 3 0  0 . 3 0  0 . 3 0  0 . 3 0 

M e t h i o n i n e  0 . 2 0  0 . 2 0  0 . 2 0  0 . 2 0 

P r e m i x  0 . 2 5  0 . 2 5  0 . 2 5  0 . 2 5 

Total        100   100         100     100 

 

Analysed Nutrients: 

M E ( K c a l ) 2 7 6 0 . 3 0  2 7 9 2 . 0 2  2 8 0 7 . 4 9  2 8 2 3 . 6 3 

C P 2 3 . 1 4  2 4 . 4 8  2 3 . 4 0  2 3 . 4 3 

L y s i n e 1 . 3 2  1 . 3 2  1 . 3 1  1 . 3 2 

M e t h i o n i n e 0 . 6 1  0 . 6 1  0 . 6 0  0 . 6 2 

E E 3 . 9 4  3 . 1 9  4 . 3 5  4 . 5 0 

C F 4 . 5 4  4 . 4 0  4 . 7 3  4 . 3 7 

C a 1 . 4 0  1 . 4 8  1 . 4 8  1 . 4 3 

P 0 . 8 0  0 . 8 2  0 . 8 2  0 . 8 0 

*Vitamin/mineral premix from Bio-mix Broiler starter supplied per kg of diet: Vit. A,10,000i.u; Vit. D3, 2000 i.u; Vit.E 

3mg; Vit.K, 2 mg; Vit. B1 (Thiamine), 1.8mg; Vit B2 (Riboflavin), 

5.5mg;  Vit. B6 (Pyridoxine), 3mg; Vit. B12  0.015mg;   Pantothenic  acid 7.5mg; Folic acid 0.75mg; Niacin 27.5mg; Biotin 

0.6mg; Choline chloride 300mg; Cobalt  0.2mg;  Copper 3mg;Iodine 1mg; Iron 20mg; Manganese 40mg; Selenium 0.2mg 

Zinc 30mg; Antioxidant 1.25mg; ME= Metabolisable Energy. 

 

Experimental Design: The experimental design used was completely randomized design (CRD). Each 

treatment was replicated thricewith ten birds for each replicate. The study duration was8 weeks. 

Experimental Animals and Management: The study was carried out with 180day old starter broilers. The 

chicks were arbitrary selected and distributed to 4 treatments havingthree replicate with 15 birds each. The day 

old chicks were housed in a brooder pen within brooding guards for a period of four weeks brooding period 

after which they were moved into the Starter pen. In both the brooding phase and the Starter phase the birds 

were provided with drinkers and feeders. On the first day of arrival, the birds were given Molvait and Glucose 

to serve as anti – stress and energy. A strict vaccination schedule was followed. Vaccines were given against 

Newcastle, Gumboro and Coccidiosis. Also a strict level of hygiene was maintained serving as a preventive 

measure against infectious disease.  

 

5. Data used 

Data collected on performance parameters were; feed conversion, body weight and weight gain. The data were 

computed using the formulae as described by Abanget al. (2021). Data for cost analysis were collected using 

the methods of Abanget al. (2017) 

6. Data Analysis  

Data obtained were subjected to one way analysis of variance (ANOVA) technique using a statistical software; 

Minitab as described by Steel and Torrie (1980). Means were compared using Fisher method. Proximate 

analysis of boiled mango kernel is presented in Table2; cost of feed is presented in Table 3; cost effectiveness 

Table 4 and return to naira invested per chick Table5. 
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Table 2: Proximate analysis of boiled mango kernel (%) 

P a r a m e t e r s           C P C F E E A S H N F E M O I S T U R E 

 

 

 

          5.25 1.32 9 . 3 3 2 . 1 7 7 0 . 6 0 1 1 . 3 3 

 

Table 3: Cost of feed (Kg/ g (N)) 

T r e a t m e n t s C o st  o f  f e e ds  ( N/ k g ) Cost of feeds (N/g) 

     0 % 

 

1 8 0 . 6 5 0 . 1 8 1 

    1 0 % 

 

1 7 0 . 9 5 0 . 1 7 1 

    1 5 % 

 

1 6 6 . 6 7 0 . 1 6 6 

     2 0 % 

 

1 6 2 . 3 9 0 . 1 6 2 

 

Table 4: Cost effectiveness of serving boiled mango kernel composite meal to broiler chicks.  

        P a r a m e t e r       0 %         1 0 %        1 5 %        2 0 % 

C o s t  o f  f e e d  ( N / g ) 0 . 1 8 1  0 . 1 7 5 0 . 1 7 2 0 . 1 6 9 

Average cost of feed consumed/bird/g  22.76±0.021 

 

2 1 . 0 7 ± 0 . 0 2 1 

 

20 .63±0.021 

 

20.18±0.020 

 

F e e d  c o n v e r s i o n  r a t i o 1 . 2 3  1 . 3 3 1 . 3 4 1 . 3 9 

Cost of feed/g weight gain (N/g) 2 7 . 9 9 

 

2 8 . 0 2 

 

2 7 . 6 4 

 

2 8 . 0 5 

 

Feed cost saving/g meat (N/g)           -     - 0 . 0 3  0 . 3 5 - 0 . 0 6 

 

Table 5: Return to naira invested per chick. 

E x p e n d i t u r e 0 % 1 0 % 1 5 % 2 0 % 

C o s t  o f  u n s e x e d  d a y  o l d  b r o i l e r  c h i c k  1 6 0 1 6 0 1 6 0 1 6 0 

 

Cost of feed consumed/broiler starter  (g) 

 

22.76 

 

21.07 

 

20.63 

 

20.18 

 

Cost of transportation from Wurukum to Federal 

 

6.66 

 

6.66 

 

6.66 

 

6.66 

 

University of Agriculture Makurdi 
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C o s t  o f  m e d i c a t i o n / B r o i l e r  c h i c k s  2 . 6  1 2 . 6 1 2 . 6 1 2 . 6 1   

 

Miscellaneous 

 

5.92 

 

5.92 

 

5.92 

 

5.92 

T o t a l  v a r i a b l e  c o s t  ( T V C ) 1 9 7 .9 5 1 9 6 . 2 6 195.82      1 9 5 . 3 7 

R e v e n u e :     

S a l e s  p e r  b r o i l e r  S t a r t e r  7 0 0 7 0 0 7 0 0 7 0 0 

T o t a l  r e v e n u e 7 0 0 7 0 0 7 0 0 7 0 0 

P r o f i t :  ( T R - T V C ) 5 0 2 .0 5 5 0 3 . 7 2 5 0 4 . 1 8 5 0 4 . 6 3 

RNI=
𝑝𝑟𝑜𝑓𝑖𝑡𝑡𝑜𝑡𝑎𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑐𝑜𝑠𝑡 2 .  5 4 2 . 5 7 2 .  5 7 2 . 5 8 

 

Results and Discussion 

Proximate composition of BMKCM is represented in Table 2. Results of Proximate fractions were: 11.33%, 

5.25%, 1.32%, 9.33%, 2.17% and 70.60% for moisture, crude protein (CP), crude fibre (CF), etherextracts 

(EE), ash and nitrogen free extract (NFE), respectively. The result revealed that mango kernel contains high 

amount of carbohydrates and little quantity of crude protein.This justifies the use of mango kernel as energy 

source. The CP (5.25%) for this current work was less than a CP of 7.00% and 11.38% reported for SMKM 

and FMKCM byAbanget al., 2016; 2018, respectively. The CP recorded by Abanget al., 2016 and Abanget al., 

2018 were higher probably as a result of the different processing methods employed. Heat is said to denature 

protein, this could have accounted for the lower value of CP for BMKCM.   

 

Cost effectiveness of feeding BMKCM to broiler chicks is presented in Table 4 and Return to Naira Invested in 

Table 5.  Feed cost reduced with inclusion levels of BMKCM across the treatments. Broiler chicks fed 20% 

BMKCM recorded least values.  The observations were similar to the reports of Abanget al. (2016) and 

Abanget al. (2018) who noticed a reduction in feed cost with heavy inclusions of sun-dried mango kernel meal 

and fermented mango kernel composite meal in the diets of growing Japanese quail (coturnixcoturnix japonica) 

and broiler chick across the treatments, respectively.Feed cost per gram weight gain increased with 

inclusionsof BMKCM in the diets resulting in negative values in cost savings per gram meat. This was in 

contrast with the reports of Abanget al.,2016;2018who observed a reduction in feed cost per gram weight gain 

with supplementation across the diets leading to negative values in cost savings per gram meat when FMKCM 

and SMKM was served to growing quail and broiler chicks, respectively. 

The result of average cost of feed intake was not significantly (P>0.05) different across the treatment group. 

Similar observation was made by Abanget al. (2018) when FMKCM was served to chicks. The observation 

contradicts the reports of Abanget al. (2016) who recorded significantly (p<0.05) lower values in the costof feed 

consumedwith heavy supplementation of SMKMacross the treatments. The different processing methods 

adapted; sun-drying, was unable to reduce the anti-nutrients such as; tannins, saponins, pyhtatesto a more 

tolerable level. These anti-nutrients would have reduced the palatability of the feed thereby, resulting in less 

consumption and subsequently reduced cost of feed intake by the quails. 
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Negative values were observed with feed cost savings per gram meat for 20% and 10% inclusions, thereby, 

revealing that no savings accrued with supplementation of BMKCM at these levels. However, Profit and RNI 

tend to increase with heavy supplementation of BMKCM probably, because body weight was not a price 

determining factor when chicks were sold. This trend was similar to the pattern of Abanget al., 2016 and 2018 

when SMKM and FMKCMwere fed to quails and chicks, respectively. 

 

 

6. Conclusions 

The study concluded that chicks’ diets could contain up to 20% BMKCMin place of maize, but for profit 

maximization, 15% replacement is recommended. 

 

Declarations 

Ethical Approval  

All authors hereby declared that “The University Committee on Ethical Matters Examined and 

Approved all the Experiments". 

 

Conflict of Interests 

It was declared by the authors that there is no conflict of interest. 

 

References 

1. Abang, F. B. P., Egahi, J. O., and Hamber, T. S. (2018).  Cost Effectiveness of Anak Broiler Chickens 

Fed Fermented Mango Kernel Composite Meal as an Alternative Energy Source.  London Journal of 

science natural and formal, 18(3): 61-65. 

2. Abang, F. B. P., Nwani, O. J., &Shettima, Y. C. (2018). Evaluation of sun-dried mango 

(Mangeferaspp) kernel as a feed resource on the serological parameters of laying Japanese quails, 

International Journal of Biochemistry Research and Review, 22(3):1-7.     

3. Abang, F.B.P., Aker, D.T and Odunlade, T.A. (2016). Economic of production of growing Japanese 

quails (Coturnixcoturnix japonica) fed sun-dried mango (mangiferaindica) kernel meal. Global 

Journal of Agricultural Research. 4(5)48-55. 

4. Abang, F. B., Abeke, M., &Shittu, H. (2015). Performance of Quails Fed Graded                               

Level of Sun-dried Mango (Mangiferaspp) Kernel Mealas a Replacement for Maize. International 

Journal of Agriculture and Biosciences, 4(1): 5-7.  

5. Abang, F. B. P., Ayuk, A. A. and Okon, B. I. (2013). Growth performance of growing Japanese 

quails (Coturnixcoturnix japonica) Fed 48hours Fermented Taro Cocoyam 

(Colocasiaesculentavaresculenta) as a replacement for maize. Indian Journal of Research 

(PARIPEX), 8(3): 34 - 36. ISSN-2250-1991 

6. Afolayan, I.I, Dafwang, T.S.B and Sekoni, A. (2012). Response of Broilers substituted with graded 

levels of Asian Journal of Poultry Science, 6:15-22 

7. Akinmutime, A. H and Onen.G. (2008).The response of broiler Starter birds fed graded levels of yam 

peel meal in place of maize based diet. International Journal of Poultry Science, 7:474-477. 



Scope 

Volume 13 Number 02 June 2023 

 

 

        

  

660 www.scope-journal.com 

 

8. Bishop, B., Abang, F. B. P. and Attah, S. (2021). Effect of Fermentation with Rumen Content on the 

Feeding Value of Boiled Iron Tree (Prosopisafricana) Seed Coat on Haematology and Serum 

Biochemistry of Broiler Chickens. Annual Research and Review in Biology, 36(12): 71- 77.  

9. Dafwang, I.I., (2006). Meat, eggs and milk from farm wastes. An Inaugural Lecture, A Publication of 

the University Organized Lecture Committee, Vice Chancellor’s Office, AhmaduBello.University, 

Zaria. Pp: 4-6. 

10. Elegbede, J. A. , Achoba, I.I.,and Richard H. (1995).Nutrient composition of mango 

(Mangiferaindica) seed kernel from Nigeria. Journal of Food Biochemistry, 19: 391-398 

11. Gyang IY, Abang FBP, and Shaahu DT (2021). Growth Performance and Digestibility of Starter 

Broiler Chicks Fed Diets Containing Different Duration of Fermented Baobab (AdansoniaDigitata) 

Seed Meal. European Journal of Agriculture and Food Science, 3(4) 38-42. 

12. Steel, R.G.D and Torrie, J.H. Principles and procedures of Statistics (1980). A biometrical approach 

(2nded). McGraw Hills Books CO. New York U.S.A. 

13. TAC. (2009). Makurdi weather element record. MakurdiMetereological Station Nigeria Air Force 

Makurdi, Tarctical  Air Comand, Makurdi, Nigeria. 

14. TAC. (2002). Makurdi weather element record. MakurdiMetereological Station Nigeria Air Force 

Makurdi, Tarctical  Air Comand, Makurdi, Nigeria. 

 


	1. Introduction
	Keywords: Broiler chicks, maize, boiled mango kernel, cost effectiveness
	1. Abang, F. B. P., Egahi, J. O., and Hamber, T. S. (2018).  Cost Effectiveness of Anak Broiler Chickens Fed Fermented Mango Kernel Composite Meal as an Alternative Energy Source.  London Journal of science natural and formal, 18(3): 61-65.
	2. Abang, F. B. P., Nwani, O. J., &Shettima, Y. C. (2018). Evaluation of sun-dried mango (Mangeferaspp) kernel as a feed resource on the serological parameters of laying Japanese quails, International Journal of Biochemistry Research and Review, 22(3)...
	4. Abang, F. B., Abeke, M., &Shittu, H. (2015). Performance of Quails Fed Graded                                                   Level of Sun-dried Mango (Mangiferaspp) Kernel Mealas a Replacement for Maize. International Journal of Agriculture and ...
	5. Abang, F. B. P., Ayuk, A. A. and Okon, B. I. (2013). Growth performance of growing Japanese quails (Coturnixcoturnix japonica) Fed 48hours Fermented Taro Cocoyam (Colocasiaesculentavaresculenta) as a replacement for maize. Indian Journal of Researc...
	8. Bishop, B., Abang, F. B. P. and Attah, S. (2021). Effect of Fermentation with Rumen Content on the Feeding Value of Boiled Iron Tree (Prosopisafricana) Seed Coat on Haematology and Serum Biochemistry of Broiler Chickens. Annual Research and Review ...
	11. Gyang IY, Abang FBP, and Shaahu DT (2021). Growth Performance and Digestibility of Starter Broiler Chicks Fed Diets Containing Different Duration of Fermented Baobab (AdansoniaDigitata) Seed Meal. European Journal of Agriculture and Food Science, ...

