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ABSTRACT 
Background A major problem of seed production is the association of seed-
borne mycoflora present externally or internally that may cause seed 
abortion, seed rot and seed necrosis, reduction of germination capacity as 
well as seedling damage resulting in the development of disease at later 
stages of plant growth by systemic or local infection. There is a dire need to 
manage these seed borne pathogens with fungicides along with potential 
allele-chemicals.  
Methodology The present study was carried out to isolate the pathogenic 
fungi associated with the seeds of mung and mash beans by using agar plate 
and blotter paper methods. Moreover, seeds were treated with three different 
allelopathic plants leaves extracts viz. Safeda (Eucalyptus), Neem 
(Azadirachta indica) and Garlic (Allium sativum) and in comparison to 
chemical fungicides such as Copper oxychloride, Benlate, Captan and 
Dithane M-45 to manage pathogenic fungi and impact on seed recovery. 
Results The total of eight phytopathogenic fungi including; Aspergillus 
flavus, Aspergillus niger, Alternaria alternata, Fusarium solani, Fusarium 
moniliforme, Macrophomina phaseolina, Fusarium semitectum and 
Penicillium spp. were identified. These isolated fungi were found to reduce 
seed germination by 15-20% and seedling mortality 10-15%. 
Conclusion The Fusarium semitectum, Macrophomina phaseolina were 
most isolated fungi under both conditions. All four fungicides viz., Benlate, 
Dithane M-45, Captan and Copper oxychloride have almost same effect on 
fungal control. However, the promising effect of Captan was observed 
against seed-borne mycoflora of both mung and mash bean. While, among 
the plant extracts, neem leaf extract was found to be more effective against 
isolated fungi. 
 

INTRODUCTION 
 
The pulses are called “poor man’s meat”, due to their 
high protein value. The protein content of most 
pulses ranges from 17 to 24% which is almost 2-3 
times more than that found in cereals. Mung bean 
contain 21-33% protein, and 62-64% carbohydrates 
(Tang et al. 2014). While, mash bean contains 25-
26% protein and 61% carbohydrates (Akthar and 
Siddiqui 2009). Pulses are also known as short 
duration crops. All pulses require a little amount of 
water, hence are termed as dry crops. Another 
advantage of pulses cultivation is to improve the soil 

fertility through atmospheric nitrogen fixing bacteria 
(Jiskani 2001). 

Mungbean [Vigna radiata (L.) Wilczek] and 
mashbean [Vigna mungo (L.) Hepper] are the 
important Kharif pulses. The cultivated area of mung 
and mash beans was 231.1 and 31.5 thousand 
hectares with production of 157.4 and 13.7 thousand 
tons, respectively (Anonymous 2012). 

The major pulse crops of Pakistan are gram, 
lentil, mung and mash beans. The losses due to 
different diseases to the pulse crops are estimated 
from 4 to 44% depending upon many plant and soil 
factors (Bashir 1988). 
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Many fungi are serious parasites of legume seed 
primordial, maturing stored seeds and grains. Their 
invasion can result in various damages including 
yields reduction in both quantitative and qualitative 
terms, discolorations, decreased germination, 
mycotoxin production and full decay (Quenton et al. 
2003; Castillo et al. 2004). Some seed borne diseases 
such as Phytophthora stem rot, Fusarium wilts and 
seedling blights caused yield reductions primarily by 
reducing plant populations (Ryley et al. 1989). These 
diseases have also been reported to reduce the protein 
content of seed (Caviness and Walters 1971). 
Fourteen seed-borne mycoflora were recorded in 
mungbean caused seed rot, leaf spots, seedling blight 
or collar rot in the artificial inoculation tests 
(Ramnath et al. 1970). Besides these, members of the 
genera Aspergillus, Penicillium and Rhizopus remain 
associated with mungbean seeds. So, the fungi 
deteriorate the seeds in storage and cause germination 
failure (Castillo et al. 2004).  

The seed borne diseases can greatly be reduced 
if the seeds are treated with proper fungicide before 
sowing. Synthetic chemicals are used to control seed 
borne fungi. However, the extensive use of these 
chemicals creates environmental and health 
problems. This situation demands an alternative 
approach for the management of seed borne and other 
saprophytic and parasitic fungi. In the past two 
decades, a lot of work have been done on plant 
derived compounds as an environmentally safe 
approach alternative to fungicides. Bajwa et al. 
(2001) have reported that the aqueous extracts of 
allelopathic grasses have considerable potential to 
control F. moniliforme and F. oxysporum. Ahmad 
and Abdelgaleil (2005) have observed that methanol 
extracts of leaf and stem bark of Magnolia 
grandiflora L. exhibited pronounced antifungal 
activity against A. alternata, F. oxysporum, F. 
culmorium, Helminthosprium spp. and other seed 
borne fungi.  

Keeping in view the importance of pulse crops, 
the present study was designed to determine the 
various seed borne fungi of mung and mash beans 
and their control with seed dressing fungicides and 
different plant extracts.  
  
MATERIALS AND METHODS 
 
A total of twenty seed samples of mung and mash 
beans with weight of 250 g per sample were collected 
randomly from local grain market Dajkot Road, 
Faisalabad, Punjab, Pakistan following the 
International Seed Testing Association Rules 
(Anonymous 1993). These samples were kept in 
paper bags and were properly labeled (sample 
number, sampling date and name of seed store) and 

stored in refrigerator at 4 °C for further processing. 
Isolation of fungi was made from 200 seeds of 

each sample of mung and mash beans by using 
standard blotter paper and agar plate method (ISTA 
1985). Almost, 12 seeds were placed on three layers 
of moistened blotter paper in a 9 cm diameter petri 
dish. While, in case of agar plate method, the same 
number of seeds (12) were placed on Potato Dextrose 
Agar (PDA) medium. These plates were incubated 
for eight days at 25±1°C. After eight days, seeds were 
examined directly under microscope (Olympus SZ61 
Philippines) and isolate fungal genera and identify 
colony color with the help of growth color and 
sporulation type, and with the help of compound 
microscope (ZEISS, West Germany) as well as the 
relevant literature (Booth 1971, Ellis 1971; Sutton 
1980; Nelson et al. 1983). The fungi, which were not 
identified directly from petri-plates, were further sub 
cultured (single spore technique) on PDA culture 
plates for additional identification.  

The fungi A. alternata, M. phaeolina, F. 
semitectum, and F. solani were grown on PDA 
medium in petri plates (9 cm) for 15 days at 25±1°C 
in an incubator, and then these colonies along with 
agar medium were agitated and crush to form the 
fungal suspension and diluted in 200 mL of sterilized 
distilled water in each case to make uniform fungal 
suspension for seeds inoculation.  

Healthy seeds of mung and mash beans were 
surface sterilized with 2% sodium hypochlroite 
(NaOCl) for 2 minutes prior to infestation. Seeds in 
each case infested with 15 days old culture of all 
isolated fungi were sown on sand trays as forty seeds 
per tray. Surface sterilized seeds of mung and mash 
beans without fungal infestation served as control. 
The experiment was conducted in quadruplicate 
under in-vitro conditions at about 25±1°C. Data were 
recorded on germination after 7 days and were 
analyzed statistically (Steel et al. 1997).  

Healthy seeds were surface sterilized with 2% 
sodium hypochlorite and then infested with isolates 
of F. solani, A. alternata, F. semitectum and M. 
phaseolina, which have proved the most pathogenic 
fungi to the mung and mash beans seeds in 
pathogenecity trials. Four fungicides namely Benlate, 
Dithane M-45, Captan and Copper oxychloride were 
used at the rate of 2 g kg-1 of seeds. The surface 
sterilized and artificially infested seeds were treated 
with fungicides as mentioned above after 24 hours of 
infestation with isolates of test fungi. These infested 
and treated seed were sown in plastic trays as 12 
seeds per tray in sand. Seeds were infested with 
fungus but not treated with fungicides served as 
control. All these petri-plates were kept in incubator 
at 25 °C. Data regarding germination of seed were 
recorded after 10 days and were analyzed 
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statistically. For recovery percentage of fungi 
species, dead seedlings were plated on PDA for 
confirmation of fungal infestation. Plates were 
examined directly under microscope; observations 
recorded were statistically analyzed using complete 
randomized design.  

Leaves of three alleopathic plants viz. Safeda 
(Eucalyptus), Neem (Azadirachta indica) and Garlic 
(Allium sativum) were collected from University of 
the Agriculture Faisalabad, Pakistan. About 100 g 
leaves of each were blended in 100 mL of distilled 
water and left at 25°C for 24 hours. The extract was 
filtered through a double layer of muslin cloth and 
then filtered through Whatman No. 1 (Sobia et al. 
2005).  

Healthy seeds were surface sterilized with 2% 
sodium hypochlorite and then infested with isolates 
of F. solani, A. alternata, F. semitectum and M. 
phaseolina. These inoculated seeds were placed in 
aqueous extracts of each of the three test allopathic 
plant species for 20 minutes. For control treatment, 
seeds were placed in distilled water for 20 minutes. 
Seeds were sown on sand in plastic trays and data 
was recorded for percent seed germination and 
fungus recovery checked in these three treatments 
after one weak of sowing. 

 
RESULTS  
 
In case of mungbean, eight fungi were identified and 
among all samples, A. niger found in mashbean not in 
mungbean. The higher percentage of fungi F. 
semitectum was observed in mung bean and the lower 
percentage of A. niger. While, the combative study of 
detection methods showed the recovery of fungi 
ranging from 55.5% in agar plate method and 30.5% 
in blotter paper method (Table 1). Among all fungi, 
the F. semitectam were recorded in higher amount 
while, A. niger percentage were observed in lower 
amount. The Fusarium semitectum, F. solani, A. 
alternata and M. phaseolina were identified as the 
proved pathogenic in pathogenicity trials. While, by 
comparing the isolation methods, fungal isolates were 
recovered about 58.3% with agar plate method and 
16.7% in blotter paper method (Table 1).  

Healthy seeds of mung and mash beans were 
used for further experiment. In case of tray trials, the 
four fungi which have pathogenic characteristics 
were used as fungal suspension with seeds. All the 
inoculated fungi reduced the germination of infested 
seeds invariably. Fungi were re-isolated from dead 
seedling to confirm their pathogenic role and the 
observation of percent seed germination was recorded 
after 7 days of sowing (Table 2).  

It is evident that in case of mungbean, the highest   
 

Table 1 Detection of different seed borne fungi by 
blotter paper and agar plate method from mung and 
mash beans 

Fungus 
Methods 

Means Blotter 
paper  

Agar 
plate  

Mungbean 
A. flavus 33.3ns 47.2ns 40.28bc 
A. alternata 44.4 52.8 48.63ab 
F. moniliforme 33.3 44.4 38.88bc 
M. phaseolina 50.0 55.5 52.78a 
R. Errhizus 36.1 41.6 38.88bc 
F. solani 38.8 47.2 43.05abc 
F. semitectum 47.2 41.6 44.43abc 
Penicillium spp. 30.5 36.1 33.33c 
Mean value 39.23b 45.84a  
Mashbean 
A. flavus 36.1ns 41.6ns 38.88c 
F. semitectum 52.7 58.3 55.55a 
A. alternata 38.9 44.4 41.68bc 
M. phaseolina 47.2 52.7 50.00ab 
Penicillium spp. 25.0 33.3 29.17d 
F. moniliforne 36.1 41.6 38.88c 
F. solani 50.0 47.2 48.62ab 
A. niger 16.7 27.7 22.23d 
Mean value 37.85b 43.40a  

 
Table 2 Effect of different pathogenic fungi on seed 
germination of mung and mash beans 

Fungi Mean values 
Mungbean Mashbean 

A. alternata 58.75b 63.13b 
F. solani 78.10a 81.88a 
F. semitectum 52.50b 66.25b 
M. phaseolina 60.63b 66.25b 
Control 83.75a 83.75a 

 
germination was recorded in control followed by F. 
solani and M. phaseolina infested seeds. The 
minimum germination was recorded in those trays 
which were treated with F. semitectum followed by 
A. alternata. In case of mashbeen, the highest 
germination was observed in control followed by F. 
solani and M. phaseolina. The minimum germination 
was recoded in A. alternata followed by F. 
semitectum (Table 2). 

Data presented in Table 3 depicted that all the 
inoculated fungi have shown similar effect on seed 
germination, while fungicides showed positive 
impact on seed germination as compared to control 
treatment. However, highest germination was noted 
in case of Captan followed by Copper oxychloride 
and lowest value was observed in control treatment. 

Results presented in Table 4 showed that all 
fungi have similar but non-significant effect on mash 
seeds. While, fungicides have shown significant 
effect on recovery interaction and also found to be 
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more significant, maximum recovery of fungi was 
obtained in control and minimum recovery was 
obtained where Captan followed by Dithane M-45 
was applied (Table 4). Results showed that plant 
extracts are statistically at par, neem extract enhanced 
the seed germination rate more prominently in case 
of both mungbean and mashbean as compared to all 
other applied plant extracts and control treatment 
(Table 5). While, in case of recovery of fungi, 
maximum was obtained in control treatment and 
lowest recovery of fungi was obtained in neem 
extract applied treatment (Table 6). 
 
DISCUSSION 
 
Among different plant pathogens, seed borne fungi is 
more responsible for causing seed-borne diseases like 
seedling blight, wilts, damping off and seed rots are 
of great concern (Quenton et al. 2003). These 
diseases are not only affect the viability and 
germination of seeds but also adversely affected the 
yield of mung and mash bean in field conditions. 
Number of seeds borne fungi were reduced and their 
incidence were also decreased which indicated that 
some fungi were not the internally seed borne and 
were surface contaminants. Our results were in line 
of Raut (1978) who concluded that by application 
chlorine treatment, the saprophytic fungi could be 
reduce. Disinfectant treatments usually suppress the 
growth of saprophytic and other superficial, most 
often secondary and fast growing fungi (Limonard 
1968; Khanzada et al. 1988; Bhutta 1988). Reduction 
in recovery of seed borne fungi due to disinfectant 
treatment may suggest that in routine seed health 
testing, it is not advisable to treat the seed with HgCl2 
because disinfected seed do not gave total recovery 
 

of seed borne mycoflora. 
Monitoring of fungal population was considered 

to be a major tool in managing seed borne problems. 
In this regard, seed health testing methods were 
fundamental steps in detection and identification of 
pathogens in any seed certification program for 
production of disease free quality seed (Bhutta et al. 
1992). Two seed health testing methods viz., blotter 
paper and agar plate method were used to verified 
current result trial ethnicity. 

During the present studies F. semitectum 
occurred on agar medium. While, Saxena (1984) 
recorded that F. oxysporum and F. semitectum on 
Vigna radiata. During these studies, A. altenata was 
found 38.9 to 44.4% in mungbean and 52.8 to 44.4% 
in mash bean respectively while, Tyekowska (1984) 
recorded that A. alternata between 87.7 to 98.1%, 
Fusarium spp. varied between 45 to 78.1%. All the 
above variation between our results and those 
obtained elsewhere may be due to variation in 
environmental conditions. Fusarium semitectum and 
Alternaria alternata were recorded from all the 
samples in higher percentage. Almost these fungi and 
some other was also recorded by Prasad (1987). 
Species of Aspergillus were found to be more 
frequently in all samples. These results confirmed 
that those already reported by Saxena (1986) and 
Prasad et al. (1987). The species of Rhizopus 
recorded about 5% during present studies. These 
species with few others were also reported by Santos 
et al. (2000). 

Investigation on the effectiveness of seed 
dressing fungicides for the control of seed borne 
fungi showed that some fungicides under trail 
significantly reduced the recovery of fungi and 
enhanced the seed germination of mung and mash  

Table 3 Effect of different seed dressing fungicides on germination of mung and mash beans 

Fungicides Fungi Means A. alternata F. solani F. semitectum M. phaseolina 
Mungbean 
Copper oxychloride 77.1ns 72.9ns 81.2ns 72.9ns 76.06A 
Benlate 77.1 62.5 70.8 79.1 72.40A 
Dithane M-45 72.9 83.3 66.6 68.7 72.91A 
Captan 77.0 79.1 79.1 77.0 78.13A 
Control 50.0 54.1 37.5 47.9 47.39B 
Means 70.8 70.4 67.0 69.1  
Mashbean 
Copper oxychloride 77.0ns 72.9ns 81.2ns 70.8ns 75.52A 
Benlate 77.0 74.9 77.0 68.7 74.47A 
Dithane M-45 81.2 62.5 64.5 85.4 73.44A 
Captan 79.1 83.3 79.1 70.8 78.13A 
Control 45.8 45.8 37.5 41.6 42.71B 
Means 72.0 67.9 67.9 67.5  

Values sharing different letters in a column differ significantly from each other at p ≤ 0.05 while, ns = non-significant 
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Table 4 Effect of different fungicides on recovery of fungi from mung and mash beans 

Fungicides Fungi Means A. alternata F. solani F. semitectum M. phaseolina 
Mungbean 
Copper oxychloride 62.50abc 56.25a-e 70.82a 62.50abc 63.02 AB 
Benlate 72.93a 56.25a-e 60.40a-d 56.25a-e 61.46AB 
Dithane M-45 62.50abc 66.65ab 50.00b-e 45.85cde 56.25B 
Captan 41.65e 50.03b-e 45.83cde 43.75de 45.31C 
Control 62.50abc 62.50abc 64.57ab 68.75a 64.58A 
Means 60.4 58.3 58.3 55.4  
Mashbean 
Copper oxychloride 70.8ns 58.3ns 56.2ns 54.1ns 59.89AB 
Benlate 62.5 56.2 54.1 43.7 54.17B 
Dithane M-45 37.5 45.8 52.0 50.0 46.36C 
Captan 50.0 37.5 39.5 50.0 44.27C 
Control 60.4 60.4 64.6 64.5 62.51A 
Means 56.2 51.6 53.3 52.5  

Values sharing different letters in a column differ significantly from each other at p ≤ 0.05 while, ns = non-significant 
 

Table 5 Effect of plant extracts on seed germination of mung and mash beans 

Fungicides Fungi Means A. alternata F. solani F. semitectum M. phaseolina 
Mungbean 
Neem 70.8ns 79.1ns 74.9ns 72.9ns 74.47A 
Safeda 83.3 79.1 70.8 81.2 78.65A 
Garlic 72.9 77.0 68.7 70.8 72.39A 
Control 37.5 41.6 41.6 50.0 42.71B 
Means 66.1 69.2 64.0 68.7  
Mashbean 
Neem 77.0 ns 83.3ns 81.2ns 75.0ns 79.16A 
Safeda 77.0 83.3 81.2 75.0 79.16A 
Garlic 72.9 77.0 70.8 72.9 73.43A 
Control 39.5 43.7 45.8 49.9 44.77B 
Means 68.2 70.8 68.7 68.7  

Values sharing different letters in a column differ significantly from each other at p ≤ 0.05 while, ns = non-significant 
 
beans seeds. Among these applied fungicides, Captan 
and Benlate proved to be more effective against the 
seed borne fungi of mung and mash beans. The 
present results were also confirmed by Chary and 
Reddy (1980) and Crisan et al. (1979). Captan proved 
to be most effective fungicide against the seed borne 
pathogens of mung and mash beans. 

In the present research, plant extracts were also 
used as a replacement of fungicides because the 
fungicides have concerns on environmental and 
human being health. The extracts proved most 
effective against seed borne fungi. These results were 
in agreement with those of Ilyas et al. (2015). They 
evaluated the neem seed cover dust, neem oil, neem 
cake, neem leaf extract and Replin on the mycelial 
growth of M. phaseolina causing charcoal rot of 
mungbean. In view of these results, the practical 
utility of treating seeds with seed dressing fungicides 

and with plant extracts has duly been advocated, 
which should be continued more extensively in order 
to arrive at better solution of the problem.  
 
CONCLUSION 
 
It is concluded that seed treatment with Copper 
oxychloride and Benlate gave the best effective 
results in reducing the incidence and recovery 
percentage of different pathogenic fungi and also 
enhanced the germination of mung and mash beans 
seeds. Some plant extracts were also used against 
these pathogenic fungi. Among these extracts, 
Safeda, Neem and Garlic extracts gave the better 
results in reducing the recovery percentage and 
enhanced the germination of mung and mash beans 
as compared to other extracts and control.  
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Table 6 Effect of different plant extracts on recovery of fungi from mung and mash beans 

Fungicides Fungi Means 
A. alternata F. solani F. semitectum M. phaseolina 

Mungbean 
Neem 37.50d 50.00cd 35.40d 50.00cd 43.22B 
Safeda 83.32a 54.17bcd 56.25bcd 58.32bcd 63.02A 
Garlic 62.50abc 64.60abc 56.25bcd 39.58d 55.73A 
Control 54.17bcd 64.60abc 75.00ab 75.00ab 65.11A 
Means 59.3 58.3 55.7 53.6  
Mashbean 
Neem 39.58g 39.60g 50.00efg 39.58g 42.19C 
Safeda 47.90fg 56.25c-f 43.75fg 54.17d-g 50.52B 
Garlic 83.32a 56.22c-f 70.82abc 64.60b-e 68.74A 
Control 68.75a-d 72.90ab 79.18ab 68.75a-d 72.39A 
Means 59.8 56.2 60.9 56.7  

Values sharing different letters in a column differ significantly from each other at p ≤ 0.05 while, ns = non-significant 
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