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Abstract 

A field survey was conducted in 2015 to determine the seed borne fungi of Bambara groundnut in five local government areas (Kwande, 

Vandeikya, Gwer, Buruku and Makurdi) of Benue State, Nigeria. The agar plate method was used in the identification of the isolated fungi. The 

results obtained showed that a total of seven spp of fungi were isolated from Bambara groundnut in the five local government areas The isolated 

fungi are Aspergillus flavus, A. acuelatus, A.niger, A.fumigatus, A.candidus, Penicillium and Rhizopus spp. The genera Aspergillus were the 

most dominant. Some of the identified fungi are noted for the production of mycotoxins, Mycotoxins exert toxic effects on animals and humans, 

known as mycotoxicosis. Therefore, strict control of food quality, is necessary to avoid outbreak of mycotoxicoses. 

 

1.0 Introduction 

Bambara groundnut (Vigna subterranea (L.) Verdc.) is an important leguminous crop 

in Nigeria. It is believed to originate in several areas of Nigeria, notably that between 

Jos and Yola [9].  It is variously known as Gurjiya or Kwaruru (Hausa, Nigeria); Okpa 

(Igbo, Nigeria); Epa- Roro (Yoruba, Nigeria); izindlubu (Zulu, South Africa); Jugo 

beans (South Africa); Ntoyo cibemba (Zambia); Nyimo beans (Zimbabwe); etc. It is 

essentially cultivated for human consumption. The seed contains about 63% 

carbohydrate, 19% protein and 6.5% oil [8]. It is often crushed into flour, to prepare 

various dishes, including ‘alele’, ‘alelen ganye’, ‘danwake’, ‘gauda’, ‘kosai’, ‘kunu’, 

‘tuwo’ and ‘waina’ [13]. The haulm is used for livestock feed. It is presently grown 

throughout Nigeria, with the exception of the riverine and swampy areas. The shift in 

cultivation of bambara groundnut from the drier to the wetter parts of the country has 
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subject the crop to more disease problem due to the prevalent high humidity. Seed-

borne pathogens have major impact on seed production and agriculture industry 

because they can reduce seed germination, growth and crop productivity [2]; [18]; 

[26]; (ii) Cause seed and seedling diseases resulting in the development of localised or 

systemic infections [17]; [14]; [27]; [26]; (iii) they can reduce carbohydrate, protein 

and oil content in seeds or the increase of free fatty acid and moisture content as well 

as some other biochemical changes [2]; [10]  and (iv) cause contamination of grains 

with mycotoxins that present a health risk to humans and animals [16]; [6]; [14]; [15]; 

[1]. Damages such as seed death, seedling and plant abnormalities or decreased seed 

vigour caused by seed-borne pathogens are not always recognised by users [19]. Many 

studies have been carried out on seed borne mycoflora of leguminous crops in Nigeria. 

However, studies on seed borne mycoflora of Bambara groundnut is scanty. The 

objective of present study was to determine the seed-borne mycoflora occurring on 

Bambara groundnut in Benue state, Nigeria. 

MATERIALS AND METHODS  

Naturally infected Bambara pods were obtained from farmers’ field in 2015 from five 

Local Government Areas of Benue State (Vandeikya, Buruku, Kwande, Gwer and 

Makurdi) in southern guinea savannah area of Nigeria. Seeds were extracted from the 

pods and surface sterilized for 2 min in a 1.0% sodium hypochlorite solution to 

remove surface contaminant. Seeds were plated in petri dish containing Potato 

Dextrose Agar amended with streptomycin. It was incubated for seven days at ambient 

conditions of light and temperature. Fungal organisms were identified by preparing 

slides and viewing spores under compound microscope (X40-X 100 magnifications) 

for the presence of fungi. Isolated fungi were identified using reference manual [21]. 

Infection levels were recorded as the percentage of infected seeds in a sample. 

Results and Disussion 

Six fungi were isolated from the seeds of Bambara groundut in the five local 

government areas of Benue state Nigeria. The isolated fungi are: Aspergillus 

acuelatus, A.niger, A.fumigatus, A.candidus, A. flavus, Penicillium and Rhizopus.  

A.niger, A. fumigatus, A.flavus and Penicillium were reported in all the five local 

government areas, while Rhizopus had the least incidence, as it was only isolated in 3 

local government areas. Seeds are the basic input in agriculture and it plays vital role 

in establishment of a healthy crop. Seed mycoflor greatly influences the germination 

and establishment of crop stand 

Table 1                                                        

LG Areas                        Fungi spp  
              A.acuelatus  A. niger       A. fumigatus       A. candidus        A.flavus    Penicillium      Rhizopus  

 
Kwande           +               +                   +                         +                    +                  +                    + 

 
Vandeikya      +                 +                    +                       +                    +                  +                    + 

 
Gwer               -                  +                    +                        -                    +                  +                    + 

 
Buruku            +                 +                    +                        +                   +                  +                    - 

 
Makurdi           +                 +                   +                          -                   +                  +                   - 

+ = Present,   - = absent       
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Table 2. 
 

 LG Areas                                                       Fungi spp  

                 A.acuelatus   A. niger    A. fumigatus       A. candidus      A.flavus  Penicillium      Rhizopus  
 

Kwande          28.81         18.64         10.17               1.70                   16.95       13.56             10.17         
 
Vandeikya       3.33          18.33         21.66               13.33                  26.66      1.66               15.00    
 
Gwer               0.00          32.43          8.11                 0.00                   25.68      4.05               28.38          
  
Buruku            12.00          17.33      28.00                 6.67                    28.00      8.00               0.00  
 
Makurdi           2.00          4.00         72.00                  0.00                    14.00      8.00              0.00 

 

The genus Aspergillus was the most predominant fungi isolated in all the local 

government areas (Table 2). It had the highest frequency of occurrence in all the local 

government areas. A. niger has the highest occurrence in Gwer (32.43), A. acuelatus 

was highest in kwande (28.81), A.fumigatus was highest in makurdi (72.00), while 

A.flavus was highest in Vandeikya (26.66). A. acuelatus   and A. candidus were 

absence in Gwer, while Rhizopus was absent in Buruku and Makurdi. Penicilium had 

the least occurrence in Vandeikya and Gwer. Several works have been done on seed 

borne disease of many grain crops, but information on seed borne diseases of Bambara 

groundnut are very scanty. This may be because the crop is said to be relatively free of 

pest and diseases that plagued other grain crops like cowpea and groundnut. [4] 

mentioned that the crop is relatively pest and disease–free apart from weevil attack 

during storage. Gibbon and Pain [7] observed that no serious pest or diseases are 

reported for this crop but damage is sometimes caused by leaf hoppers (Hilda patruelis 

]and Empoasca facialis). However, due to shift in cultivation of from the drier to the 

wetter parts of Nigeria; the crop has been subjected to more disease problem due to the 

prevalent high humidity. In this study, The genera Aspergillus were the most dominant 

fungi isolated from Bambara groundnut. Kumari and Karan [12] and Seresme (1991) 

previously reported A. flavus and A,niger as being responsible for the seed borne 

disease of Bambara groundnut and cowpea. [11] also reported Aspergillus as one of 

the dominant fungi isolated from Bambara groundnut. Most seed borne diseases 

caused by the fungi pathogens are disastrous as they may decrease seed germination, 

cause seed discolouration; produce toxins that may be injurious to man and domestic 

animals. A number of fungi isolated in the present study are known to produce 

mycotoxins which are harmful for human health. Mycotoxins can cause severe 

damage to liver, kidney and nervous system of man even in low dosages [24]. 

Aspergillus flavus produces aflatoxin B1, B2 , G1 G2 which are carcinogenic and 

produce liver cancer [23]; [3]; [22]. A. candidus also produces citrinin, which is 

harmful to kidney [5].  

Conclusion 

The study reveals the presence of various fungi associated with Bambara groundnut 

from five local government areas of Benue state, Nigeria. The genera Aspergillus were 
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the dominant fungi isolated from Bambara groundnut. Owing to the fact that 

Aspergillus produces mycotoxins which poses health risk to humans; measures aim at 

reducing their spread should be employed. 

References 

1. Barros, G.G., Oviedo, M.S., Ramirez M.L. and Chulze, S.N.Safety aspect in 

soybean food and feed chains: fungal and mycotoxins contamination. In: Soybean – 

Biochemistry,Chemistry and Physiology (Tzi-Bun Ng, ed.), InTech,, pp. 8-12, 2011. 

2. Bhattacharya, K. and Raha, S. Deteriorative changes of maize, groundnut and 

soybean seeds by fungi in storage. Mycopathologia, 155: 135-141, 2002. 

3. Diener, U.L. and N.D. Davis. Relation of environment to aflatoxin production from 

Aspergillus flavus.15-34 pp. In., Aflatoxin. (Ed.): L.A Goldblatt Academic Press. New 

York. 472 pp, 1969. 

4. Doku, E.V. University of Ghana. In: Proceedings of the Workshop on Conservation 

and Improvement of Bambara groundnut (Vigna subterranea (L.) Verdc) Harare 

Zimbabwe, 1995. 

5. Domsch, K.H., W. Gams and T. Anderson. Compendium of soil fungi. Vol. 1. 

Academic press. 859 pp, 1980. 

6. El-Margaghy, S.S. and El-Maghraby, O.M.O. Mycoflora and mycotoxins of 

sunflower (Helianthus annuus L.) seeds in Egypt. 1. Sugar fungi and natural 

occurrence of mycotoxins. Qatar University Science Bulletin, 6: 107-121, 1986. 

7. Gibbon, D. and Pain, A. Crops of the Drier Regions of the Tropics,Longman 

Scientific and Technical Longman Group UK Ltd, 1985 

8. Goli, A.E. Bambara groundnut. Biblographic review. In Bambara groundnut. Vigna 

subterranean (L) verdc. Promoting the conservation and use of underutilized and 

neglected crops, 9. Proceedings of the workshop on conservation and improvement of 

Bambara groundnut (Vigna subterranean (L) verdc.). Heller, J; Begemenn, F. and 

Mushonga, J. (eds). 14-16, November 1995, Harare, Zimbabwe; IPGCPR, Rome, 

1997. 

9. Hepper, F.N. Bambara groundnut (Voandzeia subterranea). Review article. Field 

Crop. Abstr. 23 (1):1-6, 1970. 

10. Kakde, R.B. and Chavan, A.M. Deteriorative changes in oilseeds due to storage 

fungi and efficacy of botanicals. Current Botany, 2: 17-22, 2011. 

11. Kola, M.B. Mycoflora and phenolics of variously coloured seeds of Bambara 

groundut (Vigna subterranean L. Verdc.).M. Inst. Agrar (Crop Protection) Faculty of 

Natural and Agricultural Science, Deprtment of Microbiology and Plant pathology, 

University of Pretoria. Pp. 65, 2003. 

12. Kumari, V and karan. Seed mycoflora of cowpea and their effects on germination. 

Indian journal of Botany 4: 187-90, 1981 

13. Linnemann, A.R. Cultivation of bambara groundnut in northern Nigeria. Trop. 

Crops. Comm. 15:1-14, 1988 

14. Logrieco, A., Bottalico, A., Mule, G., Moretti, A. and Perrone, G. Epidemiology of 

toxigenic fungi and their associated mycotoxins for some Mediterranean crops. 

European 

Journal of Plant Pathology, 109: 645-667, 2003. 

15. Magan, N. and Olson, M. Mycotoxins in Food. Detection and Control. Woodhead 

Publishing Ltd. and CRS Press LLC. 2004. 

16. Marasas, W.F.O., Nelson, P.E. and Toussoun, T.A. Toxigenic Fusarium species. 

Identity and Mycotoxicology. The Pennsylvania State University Press University 

Park and London, 1984. 

17. McGee, D.C. Maize Disease. A Reference Source for Seed Technologists. APS 

Press, St. Paul, Minnesota, 1988. 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 9, Issue 8, Augsut-2018                                                                                                                              163 
ISSN 2229-5518  

IJSER © 2018 
http://www.ijser.org 

18. Medić-Pap, S., Milošević, M. and Jasnić, S. Soybean seedborne fungi in the 

Vojvodina province. Phytopathologia Polonica, 45: 55-65, 2007 

19. Mukhtar, I.  Sunflower disease and insect pests in Pakistan: A review. African 

Crop Science Journal, 117: 109-118, 2009 

20. Mushtaq SNM, Hashmi MH. Seed-borne mycoflora of Sunflower (Helianthus 

annuus L.). Pak. J. Barot. 37(2): 451-457, 2005. 

21. Navi, S.S, Bandyopadhyay, R, Hall, A.J, Paula, J, Bramel-Cox. A pictorial guide 

for the Identification of mold fungi on sorghum grain. Information bulletin No. 59. 

ICRISAT and NRI. Pp. 128, 1999. 

22. Pesta, J.J and G.S. Bonday. Alternation of immune function following dietry 

mycotoxin exposure. Can. J.Physiol. Pharmacol., 68: 1009-1016, 1990. 

23. Purchase, I.R.H. Mycotoxin, Elsevier Scientific Publ. com. Amsterdam. 443 pp, 

1974. 

24. Rodricks, J.V. Mycotoxins and other fungus related food problems. Advance in 

Chemistry, Series 149. American Chemicals Society, Washington, 239 pp, 1976. 

25. Sereme, P. Diseases transmitted by Bambara groundnut seeds in Burkinafaso. 

Sahel PV information 32: 2-5. 1991. 

26. Singh, S., Srivastava, S., Shikha Sinha, A. and Bose, B. Studies on seed mycoflora 

of wheat (Triticum aestivum L.) treated with potassium nitrate and its effect on 

germination during storage. Research Journal of Seed Science, 4: 148-156. 2011                                                    

27. Somda, I., Sanou, J. and Sanon, P. Seed-borne infection of farmer-saved maize 

seeds by pathogenic fungi and their transmission to seedlings. Plant Pathology Journal, 

7: 98-103, 2008.

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research Volume 9, Issue 8, Augsut-2018                                                                                                                              164 
ISSN 2229-5518  

IJSER © 2018 
http://www.ijser.org 

 

IJSER

http://www.ijser.org/



