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Abstract 
 

In a study to determine the rot levels and storage rot causing fungi, associated 
with dry season yam (Dioscorea sp) cultivation, thirteen (13) yam varieties 
were examined under storage for 3 months in an improved yam barn. The 
result showed that the yam varieties exhibited different degrees of storability, 
with some of them having rot levels as high as 40-52%, while the adaptable 
varieties had reduced rot levels as low as 15% with mild severity. The major 
rot causing fungi found devastating the yam tubers were, Penicillium 
oxalicum, Fusarium oxysporum and Fusarium solani. These fungi had 
occurrence as high as 90-100% on some of the varieties, which was attributed 
to the softness of the tuber skin and wounding during the harvest period. 
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Introduction 
The recent breakthrough in the development of dry season yam production technology 
is a great stride for all season- round production of both ware yam and seed yams. 
Where good irrigation network is provided on suitable soil, the major constraint 
arising could be traced to storage diseases that cause deterioration of the tubers. 
Pathological report / history of any yam varieties developed, is a pre-requisite to their 
ecological classification. The need to have a documented report for a given variety 
will help the farmers to know the suitability of the varieties to a given ecological zone 
/ storage condition. Dry season yam is planted within the months of November and 
December and harvested during period of rainfall (June and July) when the water 
content is still very high and microbial activities are on the increase. This is unlike the 
rainy season yam which is planted as soon as rain sets in (April to June) and harvested 
during dry period (November to January). Yam tubers are kept in different storage 
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facilities depending on the cultural and traditional values as well as the technological 
advancement of the people of such area until consumption or replanting (Amusa et al, 
‘2003’). Due to prolong storage, substantial losses in weight and quality do occur 
during storage (Okigbo and Ikediegwu,’2000’). The rot of yam tubers has been traced 
to the activities of micro organisms, especially fungi and nematodes which are 
described as secondary and primary invaders respectively. The dry and soft rots are 
frequently caused by fungi while bacteria cause wet rot (Nwawuisi et al, ‘2008’). 
Environmental factors equally contribute to yam tuber deterioration as well as 
increase microbial action especially during rainy periods when dry season yam is 
harvested (Ikeorgu and Igbokwe, ‘2002’) . While commending researchers for 
developing dry season yam production, the need to have them stored based on farmers 
condition is very important. Bumper harvest that ends up in bumper loss, is a waste of 
time and energy. Various yam varieties have their respective reactions to 
environmental conditions (Okeke, ‘1982’). For conclusive research work, varietal 
reactions of yam tubers during storage, must be considered and data bank for such 
record kept for references. Adaptability of each variety during storage under dry 
season cultivation, is a pre-requisite for this technology if farmers should adopt it. 
This is to avoid the question or assertion that their tubers have been wasted during 
storage. Based on the above, there is need to define the storability of these yam 
varieties that have adapted to dry season cultivation, considering the period of the 
harvest which falls with rainy period, when the skin of yam tubers are still very soft 
within high water content. It is based on this that this study was designed to determine 
the rot levels and storage pathogens associated with dry season yam.  
 
 
Materials and Methods 
The experiment was carried out in the improved yam barn of National Root Crop 
Research Institute (NRCRI), Umudike, Nigeria. Thirteen (13) yam varieties 
(Dioscorea rotundata), comprising ten (10) hybrid yam and three (3) landraces were 
used in the investigation. The yam varieties were sourced from Yam Programme of 
the Institute. The Design was Completely Randomized Design (CRD) in three 
replications, giving a total of 39 plots, with 5kg of yam per plot. The yam varieties 
were those adapted to dry season cultivation. The harvest period is always in the 
month of June and July. At harvest, before the storage, the condition of the yam tubers 
was examined and samples analyzed in the pathology laboratory for pathogen 
occurrence and infection, disease caused (based on symptoms) and rot level. This was 
to determine the condition of the yam tubers at harvest, before the actual storage. The 
storage started in August, 2007, immediately after harvest from the field. The 
experiment followed the normal storage conditions in the improved yam barn. The 
yam tubers were kept in plastic and wooden crates and placed on constructed wooden 
platform with shelves. Wet weight and dry weight of the tubers were examined and 
their weight changes monitored during the period of the storage. Observations were 
equally made on level of rot (based on percentage), tuber vigour and percentage 
marketable level, pathogen occurrence and infection, severity of infection and colony 
forming Unit (CFU) for the various identified pathogens. Tuber vigour determination 
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was based on non linear scale. The laboratory work was done in plant pathology 
laboratory of National Root Crop Research Institute (NRCRI), Umudike. The yam 
samples were taken to the laboratory and examined to know their conditions before, 
during and after storage. They were washed and sterilized with ethanol / Sodium 
hypochloride (NAOCL) and rinsed in sterile water. The culture media used were 
Sabourraud Agar / Potato Dextrose Agar (PDA) and Nutrient Agar for isolation of 
fungi and bacteria respectively. Blother method of culturing as well as some selective 
methods were equally employed in isolation of the rot fungi. Pure cultures of the 
isolates were examined for identification under microscope. Percentage occurrence of 
the fungi was calculated according to method used by Onuegbu and Brown, (1992);  
 
 No of infected sample  
 -------------------------------------X 100  
 Total no of plated samples 1 
 
 This equation applied to any rot fungus that appeared. 
 Data collected were analyzed and mean separation based on calculation of 
standard error for differences.  
 
 
Result  
The result of the experiment (Table 1) showed that majority of the yam varieties 
exhibited high level of deterioration (rot). Some of them had rot level as high as 40-
60% within 3 months of storage. The three landraces, Nwopoko, Obioturugo and 
Katutumula exhibited differences in their deterioration (rot) level. Obioturugo had 
better storability (15.20% rot – mild level) than the other two, Nwopoko (40.20% rot) 
and Katutumula (50.40% rot) which were at very high level. The ten hybrid yams 
equally exhibited differences in their deterioration levels. The varieties 95 / 18544, 
18922 and 97 / 00205 had moderate to mild level of rot (20.20% rot). The other 7 
hybrid yams had rot level at range of 31-35% except 97 / 00840 with as high as 
60.00% rot.). Table 2 shows marketable levels of the yam tubers as well as their wet 
weight and dry weight loss after 3 month storage. The result revealed that the various 
varieties exhibited significant differences in their marketable levels, with Obioturugo 
having as high as 92.00% among the landraces, while 97/00205, 18922 and 95/18544, 
had 81.80% 85.70% and 85.00% respectively among the hybrid yams. The same trend 
was observed in their dry weight and wet weight loss. Some of the varieties had 
marketable level as low as 45.60% (98/00136) and 48.60% (Katutumula) with 
corresponding loss in dry weight. Table 3 shows the rot fungi associated with the dry 
season yam varieties, while Colony Forming Unit (CFU) is presented in Table 4. 
Penicillium oxalicum played prominent role in deterioration of the yam tubers. The 
fungus contributed over 50% of the rot observed on the tubers. This was followed by 
the destructive action of F. oxysporum and F. solani. Other fungis appeared at minor 
levels. Some of the yam varieties had Penicillium occurrence as high as 90-100% with 
high colony forming Unit.  
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Table 1: Rot levels and vigour of the yam tubers after 3 months storage 
 

Yam varieties Rot (%) Rot severity Vigour
Nwopoko 40.20 Very high 2.48 

18894 35.40 high 2.54 
95/01924 35.00 high 2.57 
01/0014 34.6 high 2.58 
97/00840 60.00 Very high 2.10 
95/18544 20.20 moderate 3.60 

18922 20.40 moderate 3.45 
Obioturugo 15.20 mild 3.86 
97/00205 20.60 moderate 3/45 
98/00136 52.80 Very high 2.40 

Katutumula 50.40 Very high 2.42 
95/00294 31.60 high 2.70 
95/00293 35.40 high 2.52 

SED 3.80  0.16 
 

Vigour Key: 
1 = low vigour 2 = moderate 3 = high 4 = very high 

 
 

Table 2: Marketable level and weight loss of the yam tubers after 3 months storage 
 

Yam varieties Mkt level (%) Wet wt loss (%) Dry wt loss (%) 
Nwopoko 56.40 38.30 38.40 

18894 66.60 28.60 25.00 
95/01924 67.30 28.40 24.00 
01/0014 62.50 26.80 26.00 
97/00840 40.00 48.00 44.30 
95/18544 85.00 19.00 14.00 

18922 85.70 18.40 13.60 
Obioturugo 92.00 16.60 8.80 
97/00205 81.80 18.60 12.30 
98/00136 45.60 43.40 45.60 

Katutumula 48.60 46.20 40.80 
95/00294 69.70 26.00 24.20 
95/00293 66.40 28.00 26.40 

SED 6.46 3.04 3.54 
 
 
 
 
 
 



Determination of Tuber Rot Levels and Storage Fungi Associated 141 
 

 

Table 3: Occurrence of rot fungi on the tubers after 3 months storage 
 

Yam 
varieties 

P. 
oxalicum 

F.oxysporum F. 
solani 

A. 
niger 

B.theobromae E.carotovora

Nwopoko 88.00 80.05 72.00 15.40 40.60 10.80 
18894 80.20 69.40 70.60 0.00 26.80 0.00 

95/01924 82.80 72.00 68.60 12.40 28.00 0.00 
01/0014 81.40 72.00 74.40 0.00 28.20 0.00 
97/00840 96.60 82.30 74.80 16.40 36.00 1.40 
95/18544 70.00 60.60 64.20 0.00 25.60 0.00 

18922 72.40 68.80 70.40 0.00 22.40 0.00 
Obioturugo 52.60 46.40 40.60 0.00 20.40 0.00 
97/00205 84.00 72.30 68.80 0.00 26.60 0.00 
98/00136 100.00 85.40 90.00 18.60 32.30 10.60 

Katutumula 100.00 90.30 88.00 15.40 28.50 8.50 
95/00294 90.80 75.60 85.60 0.00 30.00 0.00 
95/00293 92.60 78.80 80.40 10.20 32.60 0.00 

SED 3.71 6.33 3.50 2.23 1.50  
 
 

Table 4: Colony forming unit (CFU) / 1000ml of water for the respective fungi 
 

Yam 
varieties 

P. 
oxalicum 

F.oxysporum F. 
solani 

A. 
niger 

B.theobromae E. 
carotovora 

Nwopoko 1,800 1,450 1,380 1,150 1,120 1,110 
18894 1,600 1,360 1,320 -- 1,000 -- 

95/01924 1,690 1,320 1,300 1,110 1,010 -- 
01/0014 1,700 1,340 1.400 -- 1,050 -- 
97/00840 1,950 1,500 1,360 1,180 1,120 -- 
95/18544 1,380 1,210 1,250 -- 1,020 -- 

18922 1,420 1,220 1,310 -- 1,020 -- 
Obioturugo 1,260 1,050 1,030 -- 950 -- 
97/00205 1,680 1,340 1,240 -- 1,020 -- 
98/00136 2,180 1,480 1,500 1,200 1,020 1,080 

Katutumula 1,970 1,460 1,440 1,140 1,150 1,020 
95/00294 1,810 1,500 1,610 -- 1,010 -- 
95/00293 1,890 1,490 1,510 1,150 1,020 -- 

SED 71.94 38.38 40. 00 166.57 14.88  
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Discussion 
The trial has established that dry season yam is faced with various rot problems under 
storage. However, the degree of the rot during the storage depends on the varietal trait 
of the yam. The significant differences observed in their levels of deterioration, 
reveals that there should be careful consideration on yam variety when dry season 
yam production is to be carried out. The occurrence of the major rot fungi especially 
Penicillium oxalicum, reveals that their presence in dry season yam storage, is a 
danger sign in yam production in any locality. The level of rot observed and the 
occurrence level of P. oxalicum, F. oxysporum and F. solani on the deteriorated 
(rotted) portions, confirms strongly that they are rot mirobes of yam tubers (Amusa et 
al, ‘2003’; Ohazuruke and Obi, ‘2000’) The low rot levels observed on the landrace, 
Obioturugo and the three hybrid yams, 95 /18544, 18922 and 97 / 00205 showed that 
the varieties exhibited high tolerance / resistance to the action of the fungi. These 
differences in rot level reflected in the vigour and marketable level observed on the 
varieties. Those varieties with moderate to mild rot level, had better tuber vigour (85- 
95%) and marketable level (81 – 92%). It is to be noted that the varieties with high 
tuber rot, equally had high wet and dry weight loss observed on them. It has equally 
been established that rot is a sign of dry matter deterioration and a determinant factor 
for marketability of a product (Nwawuisi et al, ‘2008’; Okigbo and Ikediegwu, 
‘2000’) However, the result revealed that most of these microbes at post harvest stage 
were carried to the storage barn from harvest. This was attributed to the wounds 
created on the tubers during harvest, wounds created by nematodes and other soil 
pests and infected soil (Ikotun, ‘1983’; Amusa, ‘2000’ ). When yam tubers are 
exposed to rot fungal invasion, deterioration takes over, leading to reduction in wet 
and dry weight as well as vigour and marketable level on the tubers (Ndubisi, ‘2009’; 
Okwor et al,’1998’). The low storability observed on some varieties is an indication 
that they are not ideal planting materials for dry season yam production, because plant 
breeding policy based on selection, groups such material under non performance 
(Udealor and Ezulike,’2009’; Tobih et al, ‘2009’).  
 
 
Conclusion 
The experiment had established that dry season – produced yam tubers are faced with 
much deterioration (rot) during storage under Umudike condition. High percentage of 
the tubers got rotted within 3 months of storage. The rot fungus Penicillium oxalicum 
played over 50% role in this tuber deterioration, among the various fungi associated 
with dry season yam storage. The microbes in occurrence at post harvest stage had 
their source from harvest period. Therefore, their control must start from harvest or 
traced from field. Some yam varieties are more storable than others and could be 
more adapted to dry season cultivation. 
 
 
Recommendation 
Based on the result of the study, varietal behaviours of any yam under storage should 
be considered before adoption for dry season cultivation. Performance on the field 
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must be in line with the storability of the tubers, to sustain the technology. Wounding 
of the yam tubers should be avoided during harvest to prevent rot microbes 
penetration and resultant infection. Varieties like Obioturugo (landrace) and 95 
/18544, 18922 and 97 / 00205 (hybrid) with good storability are ideal varieties for dry 
season yam cultivation. Any occurrence of Penicillium oxalicum, F. oxysporum and 
F. solani, on the tubers, should be seen as a serious threat and the problem tackled 
with urgency.   
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