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Abstract 
 

Using blotter, agar plate and deep freezing method as recommended by ISTA, the seed borne 
mycoflora of 12 groundnut seed samples collected from different localities of Pakistan was 
examined. Of the 14 genera and 28 species of fungi isolated, 18 fungal species viz., Absidia 
corymbifera (Cohn) Sacc and Trotter, Alternaria citri Ellis and Pierce apud Pierce, Aspergillus 
awamori Nakazawa, A. candidus Link ex Link, A. japonicus Saito, A.luchuensis Inui, A. 
panamensis Raper & Thom, A. penecilloides Spegazzini, A. terricola Marchal, A. terreus Thom, A. 
wentii Wehmer, Chaetomium globosum Kunze ex Steud., C. indicum Corda, Cladosporium 
oxysporum Berk. & Curt, Paecilomyces variotii Bain,Syncephalastrum racemosum Cohn ex Schrot, 
Trichoderma hamatum (Bonord) Bain and Tricothecium roseum (Pers) Link ex Gray do not appear 
to have been reported from Pakistan on groundnut seed. Macrophomina phaseolina, Rhizoctonia 
solani, Fusarium solani, F. oxysporum, Aspergillus flavus and A. niger were found predominant. 
Higher number of fungi were isolated where blotter method was used as compared to agar plate and 
deep-freezing method. Surface sterilization of seeds reduced the incidence of A. flavus and A. niger.  
 
Introduction 
 

Groundnut (Arachis hypogea L.) a valuable legume crop, is cultivated over an area 
of 99.4 hectares in Pakistan with a production of about 1017 Kg/ hectare or 101 tones 
during 2001-02(Anon., 2002). Groundnut seed contain 50% edible oil. Seeds are rich in 
fats, protein, vitamin B1, B2, B6, nicotinic acid and other vitamins. It is also a good source 
of lecithin present to the extent of 0.5-0.7% in decorticated nuts. Peanut butter has 
become a common edible diet. Groundnut cake has high nutritive value. Peanut flour is 
suitable for supplementing white flour (Sastri, 1948). Of the various disease causing 
organisms, Fusarium solani, F.oxysporum cause damping off of groundnut seedlings 
(Reddy & Rao, 1980). Aspergillus flavus attacks germinating groundnut seed (Clinton, 
1960). A. niger caused disease of crown rot of peanut (Gibson,1953a, 1953b). Mould 
fungi are also known to produce mycotoxin (Rodricks, 1976). Many workers have 
detected different mold fungi and their toxin production ability in stored grains, which 
deteriorate the stored products (Afzal et al., 1979, Vedahayagam et al., 1989). 
Experiments were therefore carried out to determine the composition of the mycoflora of 
groundnut seeds which is presented herein.                                                                      
 
Materials and Methods 
 

Twelve samples of groundnut seed collected from Chakwaal (1), Karachi (8), Lahore 
(3) were used. Using ISTA technique (Anon., 1976), 400 seeds from each sample were 
tested. For the standard blotter technique, untreated seed and seed after treatment with 
1% Ca (OCl)2 were placed on three layers of moistened blotters, 10 seeds per Petri dish.  
For the agar plate method, the treated and untreated seeds were plated on potato dextrose 
agar (PDA), 10 seeds per Petri dish and the dishes were incubated at 24°C in alternating 
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cycle of 12 hours light and 12 hours darkness for 7 days. In deep freezing method, the 
treated and untreated seeds were incubated for 1 day each at 20°C and at 0°C in a freezer 
followed by 5 days incubation at 24°C. Fungi growing on seeds were identified after 
reference to Ellis (1971), Domsch et al., (1980), Nelson et al., (1983) and Raper & 
Fennel (1965). 

Data were subjected to Analysis of Variance (ANOVA) or Factorial Analysis                                          
of Variance (FANOVA) depending upon the experimental design following the 
procedure as given by Gomez & Gomez (1984). 
 
Results and Discussion  
 

A total number of 14 genera and 28 species of fungi viz., *Absidia corymbifera 
(Cohn) Sacc and Trotter, *Alternaria citri Ellis and Pierce apud Pierce, *Aspergillus 
awamori Nakazawa, *A. candidus Link ex. Link, A. flavus Link ex Gray, *A. japonicus 
Saito, *A. luchuensis Inui, A. niger Van Tieghem, *A. panamensis Raper & Thom, A. 
parasiticus Speare, *A. pencilloides Spegazzini, *A. terricola Marchal, *A. terreus 
Thom, *A. wentii Wehmer, *Chaetomium globosum Kunze ex Steud., *C. indicum 
Corda, *Cladosporium oxysporum Berk and Curt, Fusarium oxysporum Schlech, F. 
semitectum Berk & Rav., F. solani (Mart.), Macrophomina phaseolina (Tassi) Goid,  
*Paecilomyces variotii Bain, Penicillium sp., Rhizoctonia solani Kuhn, Rhizopus 
stolonifer (Ecicuh ex Link) Lind, *Syncephalastrum racemosum Cohn ex Schrot, 
*Trichoderma hamatum (Bonord) Bain and *Tricothecium roseum (Pers.) Link ex Gray 
were isolated from 12 samples of groundnut collected from different parts of Pakistan 
(Table 1). Of these 18 fungal species marked with an asterisk are new report from 
Pakistan (Ghafoor & Khan, 1976; Ahmad et al., 1992).  

All the seed samples were found to be infected by A. flavus whereas 17% with R. 
solani and Alternaria citri, 33% with M. phaseolina and 58% with Fusarium spp. 
Aspergillus spp., were significantly detected by blotter method (p< 0.001). Surface 
sterilization with 1% Ca (OCl)2 significantly reduced the incidence of Aspergillus spp., 
(p<0.001). No significant difference was found in the incidence of M. phaseolina and 
Fusarium spp., before or after surface sterilization. The results showed that microbial 
contamination were eliminated by Chlorine disinfestations as also reported by Limonard 
(1968).  Blotter method showed better results as compared to agar plate and deep-
freezing method (p<0.001). Jovicevic (1980) also reported that the filter paper method 
was most practical method for routine analysis of seed health. Such similar results were 
observed by Khan et al., (1988) on rice seed and Dawar & Ghaffar (1991) on sunflower 
seed.  The sample collected from Chakwaal showed the highest incidence of fungi viz., F. 
solani, Macrophomina phaseolina, Rhizoctonia solani and Trichoderma hamatum. 
Present results showed that A. flavus and A. niger were the predominant fungi of 
groundnut.  Mukherjee et al., (1992) also found that A. flavus and A. niger were the 
predominant storage fungi of groundnut seed.  Similar reports have been made by Dawar 
& Ghaffar (1991) on sunflower. Species of Aspergillus, Penicillium and Rhizopus have 
also been reported on groundnut seed (Lumpungu et al., 1989). These species reduced the 
germination of seeds and damage the seeds in storage (Christensen, 1973). Fusarium 
solani and F. oxysporum cause damping off of groundnut seedling (Reddy & Rao, 1980). 
Of the fungi isolated, A. flavus is an important mycotoxin producer and produce four 
major metabalites of aflatoxin B1, B2, G1 and G2 which are hepatocarcinogenic  
(Goldblatt, 1969). There is therefore need for reducing the mold growth and mycotoxin 
production in groundnut seeds by improving the storage condition.  



SEED BORNE MYCOFLORA OF GROUNDNUT 

 

201



SHAZIA RASHEED ET AL., 

 

202

References 
 
Afzal, M.R., A. Cheema and R.A. Chaudhary. 1979. Incidence of aflatoxin producing fungi in 

animal feed stuff. Mycopathologia, 69(3): 149-51. 
Ahmad, I., S. Iftikhar and A.R. Bhutta. 1992. Seed borne microorganism in Pakistan. Checklist 

1991. Pakistan Agricultural Research Council, Islamabad, Pakistan. 
Anonymous. 1976. International rules of seed testing. Proc. Int. Seed Test. Assoc., 4:3-49. 
Anonymous. 2002.Agricultural Statistic of Pakistan 2001-2002. Govt. of Pakistan. Ministry of 

Food, Agriculture & Livestock (Economic wing), Islamabad, Pakistan.  290 pp. 
Christensen, C.M. 1973. Loss of viability in storage microflora. Seed Sci. & Technol., 1: 547-562. 
Clinton, R.S.S. 1960. Seed bed pathogen of groundnut in Sudan, and an attempt at control with an 

artificial testa. Empire J. Exptl. Agr., 28: 211-222. 
Dawar, S. and A. Ghaffar. 1991. Detection of the seed borne mycoflora of sunflower. Pak. J. Bot., 

23(2): 173-178. 
Domsch, K.H., W. Gams and T.H. Anderson. 1980. Compendium of soil fungi. Vol-1. Academic 

Press (London) LTD 24/28 Oval Road London NWI.859 pp. 
Ellis, M.B. 1971. Dematiaceous Hyphomycetes.CMI, Kew, Surrey, England. 608 pp.  
Ghafoor, A and S.A.J. Khan. 1976. List of Disease of economic plants in Pakistan. Dept. Plant 

Protection, Govt. of Pakistan. 89 pp. 
Gibson, I.A.S. 1953a. Crown rot, a seedling disease of groundnut caused by Aspergillus niger. 

Trans. Brit. Mycol. Soc., 36: 198-209. 
Gibson, I.A.S.1953b. Crown rot, a seedling disease of groundnut caused by Aspergillus niger. II. 

An anomalous effect of organo-mercurial seed dressings. Trans. Brit. Mycol. Soc., 36: 119-
122. 

Goldblatt, L.A. 1969. Aflatoxin. Scientific background, control and implications. Academic Press, 
New York. 472 pp. 

Gomez, K.A and A.A. Gomez 1984. Statistical producers for agricultural research.  2nd Ed. Wiley, 
New York. 680 pp. 

Jovicevic, B. 1980. Contribution to the knowledge of harmful mycoflora on seed and seedling of 
wheat, maize and sunflower. Zastita Bilja, 31: 101-119. 

Khan, S.A.J., A.K. Khanzada, N. Sultana and M. Aslam. 1988. Evaluation of seed health testing 
techniques for the assessment of seed borne mycoflora of rice. Pakistan J. Agric. Res., 9: 502-
505. 

Limonand, T. 1968. Ecological aspects of seed health testing. International Seed Testing 
Association, Waganingen, Netherlands. pp. 167. 

Lumpungu, K., B. Baelenge and M. Bitijula. 1989. The effect of groundnut seed coat on the 
development of pathogenic fungi. Tropicitura, 7(4): 128-131.  

Mukherjee, P.S., S.K. Nandi and B. Nandi. 1992. Deteriorative changes in groundnut seeds in 
storage. Journal of Mycopathological Research, 30(2): 113-119.  

Nelson. P.E., T.A. Toussoun and W.F.O. Marasas. 1983. Fusarium species, an illustrated manual 
for identification. The Pennsylvania State University Press. 193 pp. 

Raper, K.B. and D.I. Fennell. 1965. The Genus Aspergillus. The Williams & Wilkins Company 
Baltimore. 686 pp. 

Reddy, M.N and A.S. Rao. 1980. Damping off of groundnut caused by 2 Fusarium spp., F. solani 
and F. oxysporum. Indian Journal of Mycology and Plant Pathology, 10(1): 65-66. 

Rodricks, J.V. 1976. Mycotoxins and other fungal related food problems. Advances in Chemistry 
Series 149. American Chemicals Society, Washington.  

Sastri, B.N. 1948. The wealth of India. A dictionary of raw materials and industrial products. Vol I. 
Council of Scientific and Industrial Research, New Dehli. 253pp. 

Vedahayagam, H.S., A. Indulkar and S. Rao. 1989. The occurrence of Aspergillus flavus and 
aflatoxin in India cotton seed. J. Food. Sci. Technology, 23(2): 73–76. 

 
(Received for publication 27 November 2003) 


