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ABSTRACT 

Most farmers in the south west area of Nigeria  use  yam tubers as planting materials as well as for 

food. Studies were carried out to investigate the  fungi associated with  yam tuber rots, harvested 

from different farmlands in areas of Lagos, Ogun and Oyo states in the south west Nigeria in order 

to check the development of major fungal pathogens associated with  yam cultivation in the area.. 

The objective was to identify the fungi associated with yam tuber rot in storage with a view to 

establishing management strategies that could check the development of major fungal pathogens 

associated with its cultivation in the area.The yam tubers were kept in the laboratory at the average 

temperature of 27.60C and average humidity of 76.8% storage condition. Observations on these 

tubers over a period of sixteen weeks recorded    an average,of  about 50% rotten tubers from 

different farms. The common fungi isolated from the rotten yam tubers harvested in these areas 

were identified as Aspergillus niger, Aspergillus fumigatus, Rhizopus stolonifer, Penicillium 

oxalicum and Candida albicans. The result obtained showed, on average that,   Aspergillus niger 

(27%) occurred most frequently in the samples across the different farmlands. This was closely 

followed by Aspergillus fumigates (24%) whose frequency of occurrence was significantly higher 

than Rhizopus stolonifer (19.33%) and Penicillium oxalicum (17.67%) that were not significantly 

different from each other (P < 0.05). However, Candida albicans (12%) had the least percentage 

frequency of occurrence amongst the fungi isolated from the samples at these areas. Results 

obtained from the pathogenicity tests carried out confirmed that Aspergillus niger, Rhizopus 

stolonifer and Penicillium oxalicum are the causative organisms of the yam tuber rot. Proximate 

composition analysis carried out on both fresh (non- rotten) and rotten sample showed that there 

was a significant change (P < 0.05) in the percentage moisture, crude protein, ash, fibre and 

carbohydrate content while the ether extract (lipid) gave no significant change  (P > 0.05). The 

percentage moisture content in the rotten yam tuber was greatly reduced while the carbohydrate 

content was increased.    
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INTRODUCTION 

Yams (Dioscorea spp.) are important staple food crops widely cultivated throughout the 

world where they constitute major source of carbohydrates, minerals, vitamins B6 & C and 

dietary fibre (Coursey, 1983). Africa alone produces about 90% of yam tubers and covers 

about 95% of the area. Beside Africa, it is also grown on large scale in countries like 

China, Japan, Oceania and other Caribbean countries (Ghosh et al., 1988). Most of the 

production of food yams comes from the yam zone in West Africa, i.e. Cameroon, Nigeria, 

Benin, Togo, Ghana, Cote d’Ivoire and, to a lesser extent, the neighbouring countries 

(Chad, Burkina Faso, Mali and Guinea). These areas account for about 92 percent of the 

total world production (FAO, 1999). In Nigeria about 2.5 million hectares of land is put  

into yam production annually, with the bulk production in the middle belt and southern 

part of Nigeria (Rai and Yadav, 2005).Yams are very important in local communities in 

Africa and account for about 32% of farm income earned from crops. As a source of 

foreign exchange, they are exported from Caribbean countries to Europe and North 

America (FAO, 1998) primarily to meet the needs of Africans and African descendants in 

these regions. 

Yam tubers can be cooked in various ways by boiling and mashing, but roasting and frying 

are also widely used. In Nigeria, yam is also processed into various staple intermediate and 

end products (Okaka and Anajekwu, 1990), which are used for direct consumption by 

animals, used as the basic ingredient for snacks or made into flower used for making 

instant puree (Okaka and Anajekwu, 1990). However, it has been estimated that an average 

of over 25% of the yield is lost annually to diseases and pests (Arene, 1987; FAO, 1998).  

Onayemi (1983) reported that over 50% of the yams tubers produced and harvested in 

Nigeria were also lost in storage. The rot causing organisms reduce the quantity of yam 

produced and also reduce the quality by making them unappealing to the consumer. 

However, some of these pathogenic organisms are capable of producing mycotoxins in the 

affected crop apart from deterioration which could in turn affect the consumer if the 

mycotoxin intake is above economic threshold level. Yam is prone to infection right from 

the seedling stage through harvesting and even after harvesting in storage (Amusa, 1999). 

Though, yam tuber naturally has a periderm which microorganisms cannot breach, it is 

easily wounded by rodents, nematodes and man during weeding, harvesting and post-

harvest handling. Such wounds facilitate the penetration and development of rot-causing 

microorganisms(Noon, 1978). The research is based on the observation of some tubers, 

harvested from different farmlands in areas of Lagos, Ogun and Oyo states in the south 

west Nigeria in which some got rotten after few weeks while some remained fresh under 

the same storage condition. The rotten yam tubers were thereafter, examined to know the 

fungi responsible for the spoilage. Therefore, 
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there is need to study and document the pathogenic fungi affecting the crop in south west 

Nigeria, with a view to providing management strategies that could check the development 

of major fungal pathogens associated with its cultivation in the area. It is a fact that most 

farmers in the area use these yam tubers as planting material in the subsequent growing 

season. 

 

MATERIAL AND METHORDS 

2.1 Source of Sample 

The yams used for this study were harvested from different farmlands in areas of Lagos, 

Ogun and Oyo states in the south west Nigeria. The yam tubers were kept in laboratory at 

the average temperature of 27.60C and average humidity of 76.8% storage conditions while 

observations were taken on these tubers over a period of sixteen weeks. As the yam tubers 

began to deteriorate, samples were taken for fungal examinations.   

 

2.2 Isolation of Fungi from rotten yam tuber 

About four pieces (3.0mm in diameter) of the rotten yam tissues were picked with a flamed 

sterilized forceps, surface sterilized by immersing in 1% Sodium hypochlorite for 

30seconds and rinsed in several changes of sterile distilled water and inoculated on a 

Potato Dextrose Agar amended with streptomycin (PDAs). The inoculated plates were 

incubated at room temperature (280C) and observations were made for possible fungal 

growth. Sub- culturing was done to obtain pure cultures of the isolates. Stock cultures were 

prepared using slants of PDAs in McCartney bottles and stored under refrigeration 

condition at 40C. The pure cultures of different organisms were later identified. The 

identification of the isolated fungi was done both macroscopically and microscopically. 

The gross morphology of the fungal growth on plates was studied including their colors. 

Later small portions of the fungal pure culture were teased and mounted in lactophenol in 

cotton blue dye on a clean slide, covered with a clean cover slip and observed under the 

microscope (Barnett and Hunter, 1985; Fawole and Osho, 1995). The identity of these 

fungi were certified using cultural characteristics and pathogenicity tests as well as 

comparing them with confirmed representatives identified by means of key. The colony 

characteristics, spores¸ mycelium (either septate or not), presence of conidia were also 

taken note of. 

 

2.3 Determination of % occurrence of the fungal isolates 

Percentage of frequency = No. of observations in which a species appeared      x     100 
                                                          Total no. of observations 
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This was done to determine the incidence of occurrence of the different fungal isolates. 

The total number of each isolate in all samples was obtained against the total number of all 

the isolates in all the samples screened. Frequencies of occurrence of different fungal 

isolates were therefore determined using method described by  Giridher  and Ready (1997). 

2.4 Proximate Composition Analysis 

Samples were dried in the oven at 450C, ground and sieved and put in labeled McCartney 

bottles and kept in the refrigerator prior to analysis. The parameters determined from 

various samples were moisture content, crude protein, total ash, crude fibre, Crude fat and 

carbohydrate content. 

2.5 Statistical Analysis 

The data was analyzed using SPSS Statistic 17th version, simple descriptive statistics was 

done to determine the mean and standard deviation, while simple Chi square test was done 

to determine the association between proximate composition and yam tuber rot.      

 

RESULTS   

Results in Table 1showed the various fungi isolated from yam tubers from different 

farmlands. 

The percentage frequency of the occurrence of different fungal isolates from yam tubers 

followed similar pattern across the farmlands. The result obtained showed, on average that,   

Aspergillus niger (27%) occurred most frequently in the sample across the different 

farmlands. This was closely followed by Aspergillus fumigatus (24%) whose frequency of 

occurrence was significantly higher than Rhizopus stolonifer (19.33%) and Penicillium 

oxalicum (17.67%) that were not significantly different (P < 0.05). However, Candida 

albicans (12%) had the least percentage frequency of occurrence among the fungi isolated 

from the samples. 

Results obtained based on cultural and morphological observations shown in table 2, 

identified Aspergillus niger, Aspergillus fumigatus, Rhizopus stolonifer, Penicillium 

oxalicum and Candida albicans being associated with rotten yam tubers in these locations 

with Aspergillus niger being the most virulent. However, results obtained from the 

pathogenicity tests carried out confirmed that Aspergillus niger,  Rhizopus stolonifer and 

Penicillium oxalicum are the causative organisms of the yam tuber rot in these areas. 

Proximate composition analysis carried out on both fresh (non- rotten) and rotten sample 

(table  3.) showed that there was a significant change (P < 0.05) in the percentage moisture 

content, crude protein, ash content, crude fibre and carbohydrate content while the ether 

extract (lipid) gave no significant change  (P > 0.05). The percentage moisture content in 

the rotten yam tuber was greatly reduced while the carbohydrate content was increased.    
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DISCUSSION 

The research was able to identify the following fungi being associated with post harvest  

rot of yam in south west Nigeria, Aspergillus niger, Aspergillus fumigatus, Rhizopus 

stolonifer, Penicillium oxalicum and Candida albicans.  Three of these fungi, Aspergillus 

niger, Penicillium oxalicum and Rhizopus stolonifer have been previously linked with post 

harvest yam rot in other parts of the Country (Okigbo, 2002; Okigbo and Nmeka, 2005). 

Rotting in storage probably would have been initiated by microorganism in the soil while 

the crop is on the field and subsequently manifest in storage condition. Ogundana et al. 

(1970) reported that in most cases, pathogens gain entry into yams through natural opening 

and wound that occur mechanically during harvesting and transit from field to storage barn 

or market. However, yam tubers during harvest might already been infected by 

phytopathogens derived from diseased foliage, roots or parent tubers. 

   The most frequently encountered and virulent fungus was Aspergillus niger, which 

belong to the group of fast growing fungi and they caused  severe damage to yam tubers 

than any other pathogenic fungi.  Fagbohun et al. (2010) also reported that Aspergillus was 

found to be the most frequent fungi contaminating products of plant origin. Penicillium 

species had been reported to be serious pathogens of yam in storage (Adimora et al., 1990; 

Cornelius, 1998). However, Penicillium sp. identified in this study caused moderate rot in 

yam tubers. Rhizopus stolonifer has also been reported by Okoro and Nwankiti, (2004) to 

be associated with yam in storage, hence its presence as fungal isolate in the rotten yam 

tuber. Some of these fungal isolates e.g Penicillium and Aspergillus are known to be 

producers of mycotoxins which are secondary metabolites that are known to cause a lot of 

deleterious effects when consumed in food by man. Bankole et al (2004) found Aflatoxin 

B1 in some melon seeds that were seen to have moulds of the genera Aspergillus, 

Penicillium, Rhizopus etc. Candida albicans is an opportunistic pathogen which may not 

be part of the organisms that caused yam tuber rot but because it found a favourable 

environmental condition to survive, it then became pathogenic.  

The significant reduction observed in the moisture content of rotten yam tubers was in line 

with earlier workers (Coursey and Booth, 1972), who observed that the moisture content of 

these tubers decreases with increasing period of storage up to about 20%. The reduction 

observed in percentage crude protein, crude fibre and carbohydrate contents also might be 

due to metabolic activities of these microorganisms while the crop is in storage. The 

infection and development of pathogen in yam tuber occurs under favourable conditions of 

temperature less than 350C and reduced relative humidity (<75%) during storage (Coursey 

and Booth, 1972).  Farmers are hereby advised to prevent wounding of the tubers during 

harvesting, transportation and in storage. They should use appropriate storage facilities at 

increased temperatures of 35- 400C and high relative humidity of 95- 100%.  
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Table 1: Fungi isolated from yam tubers and the percentage frequency of occurrence 

 

Fungi 

Isolated 

% frequency of 

occurrence in 

Lagos state 

% frequency of 

occurrence in Ogun 

state  

% frequency of 

occurrence in 

Oyo state 

 

Average (%)* 

       

Aspergillus 

niger 

 
27  31              23 27.0a 

       

Aspergillus 

fumigates 

 
24  25              23 24.0b 

       

Rhizopus 

stolonifer 

 
19  18              21 19.3b 

       

Penicillim 

oxalicum 

 
18  16              19 17.7c 

       

Candida 

albicans 

 
12  10 14 12.0d 

 

*Means follows by the same letter in the column are not significantly different (P < 

0.05). 

Table 2.  Pathogenicity Test Result on Fungi associated with Yam Tuber Rot 

Isolate  Lagos state Ogun state Oyo state 

Rhizopus stolonifer      +     +   + 

Aspergillus fumigates      -      -    - 

Aspergillus niger       +       +   + 

Penicillium oxalicum        +        +    + 

Candida alibicans -         -     - 

 

- Non pathogenic  

+    Pathogenic 
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Table 3: Average Proximate composition of the fresh and rotten yam tubers  sampled 

Proximate  % Moisture   % Crude    % Ash        %Crude      % Ether     %Carbohydrate   

Sample             content          protein       content        fibre             extract            content 

----------------------------------------------------------------------------------------------------------------------------

Rotten yam   11.050±0.420  5.215±0.405   1.600±0.120   2.450±0.170     0.625±0.105   79.060±0.200 

Fresh yam   64.230±0.030      11.330±0.000     8.615±0.235  9.185±0.425      0.755±0.005    5.885±0.2150 
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