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ABSTRACT 
Background Many species of fungi are found to be associated with wheat 
seed, and cause not only the diseases but also work as a source of inoculum in 
the soils for future infestation. 
Methodology In this study seed sample of wheat varieties (Inqalab-91, Fareed 
2006 and Sehar 2006) were collected from Faisalabad, Sargodha, Khanpur and 
Sanglahil areas of Punjab, Pakistan, and studied to detect the mycoflora 
associated with them. Keeping in view the importance of Drechslera 
sorokiniana the efficacy of different fungicides [Topsin-M (Thiophanate 
Methyl 70 WP), Score (Difenoconazole) and Precure Combi (Thiophanate-
methyl + Diethofencarb 65 WP)] were evaluated at three different levels (20, 
50 and 100 ppm). Additionally, the growth of Drechslera sorokiniana was 
also studied by using media of different pH levels.   
Results The results showed that 17 different fungi species were detected from 
the wheat seed with varying frequency levels. Alternaria alternata was the 
most abundant fungi detected from tested wheat varieties at all locations with 
an incidence of 40 to 83%. Score at a concentration of 50 ppm was proved to 
be the most effective and reduced the growth of Drechslera sorokiniana up to 
71%, while this reduction in case of Topsin-M and Precure Combi was only 
60 and 37%, respectively. Furthermore, it was found that slightly acidic 
medium (pH 6.5) favors the growth of Drechslera sorokiniana as compared 
to acidic and alkaline conditions. 
Conclusion A total 17 different fungi species were detected from the wheat 
seed with varying frequency levels. Score was found to be the best fungicide 
to control Drechslera sorokiniana. However, further studies are required to 
find the fungi infestation on recently released varieties (Punjab 2011, Millat 
2011, AARI 2001 and Galaxy 2013) and efficacy of latest fungicides available 
in the market also needs to be tested. 

INTRODUCTION 
 
Wheat (Triticum aestivum L.) belongs to family 
Gramineae, and it’s among the earliest known cereals. 
It is the basic staple food for most of the population of 
Pakistan (Hussain et al. 2012). It has been reported that 
wheat it is cultivated on an area of 920,350 hectares 
with and annual production of 25.98 million tons. The 
average yield of wheat in Pakistan is 2.82 tons ha-1, 
which is very less as compared to many other wheat 
producing countries. The importance of healthy seed 
for successful cropping and to get better yield cannot 
be denied. Seed health plays an important role for 
successful cultivation and yield exploitation of a crop 

species. Healthy seeds play an important role not only 
for successful cultivation but also increases crop yield 
(Rajput et al. 2005).  

Among various factors that affect seed health, the 
most important are the seed borne fungi that not only 
lower seed germination but also reduce seed vigor 
resulting in low yield. Seed has been reported a major 
cause of transmission of plant diseases. The pathogen 
may be externally or internally seed borne or just 
associated with seed as contaminant. The pathogen 
can cause seed abortion, seed rot or loss of seed vigour 
resulting in poor germination or complete failure to 
germination. It also causes seedling damage by 
systemic or local infection at initial or later stages of 
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plant development. Many important fungal diseases of 
plants spread through infected seed (Neergaard 1977; 
Khanzada et al. 2002). Spreading of seed infected with 
seed-borne fungi leads to seed damage and decreases 
crop yield (Kutama and Aliyu 2008; Umar et al. 2009). 
Like other crops, seed-borne pathogens of wheat are 
responsible to cause variation in plant morphology. 
The yield is reduced up to 10-15% if untreated seeds 
are used for crop cultivation (Wiese 1998). Seed borne 
infection of fungal pathogens are important not only 
for its association with the seeds which causes 
germination failure and/or causing disease to the 
newly emerged seedlings or growing plants but also 
contaminate the soil by establishing its inocula 
permanently (Hasan et al. 2005). 

Seed borne pathogens of wheat include Alternaria 
alternata, Cladosporium herbarum, Drechslera 
sorokiniana, Drechslera tetramera and postharvest 
fungi include species of Aspergillus and Penicillium 
(Ilyas et al. 1998). Similarly, Rehman et al. (2011) 
reported that genera of Bipolaris, Fusarium, 
Alternaria, Drechslera, Stemphylium, Cladosporium, 
Rhizopus, Aspergillus and Penicillium are the most 
common isolated fungi from wheat seed. Drechslera 
sorokiniana is a seed and soil borne pathogen, causes 
spot blotch in cereal grains and grasses (Wiese 1998). 
Wheat seed infected with Drechslera sorokiniana 
cause leaf blight and yield losses surpass 15%. The 
study of seed mycoflora of commercially grown 
varieties provides basic information to understand the 
biological threat and to devise the proper control 
measures. This study was conducted to record the 
mycoflora related with commercial wheat varieties 
and evaluation of various fungicide to control the 
infection.  

 
MATERIALS AND METHODS 
 
This study was conducted at Seed Pathology 
Laboratory, Plant Pathology Section, Ayub 
Agricultural Research Institute (AARI), Faisalabad, 
Punjab, Pakistan.   
 
Collection of seed samples  
Seeds of three different wheat varieties (Inqalab-91, 
Fareed 2006 and Sehar 2006) were collected from 
Faisalabad, Khanpur, Sargodha and Sanglahill. The 
following formula was used to calculate infection rate. 
 
Incidence percentage =  Number of infected seeds

Total number of seeds
× 100  

Detection of fungi 
To detect fungi growth blotter paper method (ISTA 
1985) suggested by international seed testing 
association (ISTA) was used. Seeds sterilization was 
done with chlorox 1% for 1-2 minutes and then 

washed three times with distilled water (Mittal et al. 
1999). Twenty five disinfected seeds were sown on 9 
cm sterilized petri plates on moistened absorbent 
blotter paper, and three layers of blotter paper were 
used to provide enough moisture for duration of the 
test. The seeds were placed at a fixed distance 
according to the size of the seeds. The seeds were 
incubated at 25 ± 2ºC inside the incubator for seven 
days under alternating cycle of 12 hours fluorescent 
light and dark. The seeds were moistened on daily 
basis with sterilized distilled water. After seven days, 
seeds were analyzed under stereoscope for the 
presence of colony growth of pathogens. 
 
Isolation, purification and multiplication of 
Drechslera sorokiniana 
Potato dextrose agar (PDA) was used for the isolation 
of Drechslera sorokiniana. Mycelia growth from the 
surface of the seed was picked, shifted over PDA and 
incubated at 22 ± 2 ̊C. After seven days, PDA plates 
were examined; isolated pathogen was sub cultured by 
single spore technique for macro and microscopic 
studies. The fungi were identified with the help of 
keys, monographs and text provided by Barnett and 
Hunter (1972).  
 
Evaluation of fungicides to control Drechslera 
sorokiniana  
The poisoned food technique involves the cultivation 
of test organism on a medium containing the test 
chemical and then measuring its growth (Ilyas et al. 
1982). For in vitro evaluation of fungicides namely 
Topsin-M (Thiophanate Methyl 70 WP), Score 
(Difenoconazole) and Precure Combi (Thiophanate-
methyl + Diethofencarb 65 WP) were used for 
poisoned food technique. After autoclaving, the media 
was amended with 20, 50 and 100 ppm of fungicides 
concentrations. This amended and non-amended 
(control) media was poured in petri plates. For fungal 
inoculation, agar plugs having fungal isolates with 4 
mm diameter taken from 10 days old culture of 
Dreshclera sorokiniana were placed in the centre of 
each petri plate. These plates were incubated at 22 ± 
1°C until non-amended plate filled with mycelial 
growth. The recorded data was analyzed statistically 
for sensitivity of Dreshclera sorokiniana to different 
fungicides. The experiment was conducted according 
to completely randomized design (CRD), and analysis 
of variance was done by using statistical software 
Statistix 10 and means were compared by LSD.  
 
Effect of pH levels on mycelial growth of Dreshclera 
sorokiniana 
Potato extract (500 mL) along with 20 g glucose was 
added in a flask and then distilled water was added to 
make the volume 1 L. Then 200 mL of the solution 
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was poured equally in five flasks of 250 mL. Different 
pH levels (5.5, 6.0, 6.5, 7.0 and 7.5) were maintained 
in five flasks by using 1% dilute HCl and 1% dilute 
NaOH solutions. Four gram of agar was added in each 
flask and autoclaved at 120°C at a pressure of 15 psi 
for 45 minutes. Media was poured into petri plates 
with three replications of each pH level. These plates 
containing different pH media were inoculated with 
pure culture of Dreshclera sorokiniana in laminar 
flow chamber near flame. These plates were wrapped, 
labeled and incubated at 23 ± 2ºC at the interval of 3, 
5, 7 days and data was recorded to check pH suitability 
for the mycelia growth of Dreshclera sorokiniana. 
 
RESULTS AND DISCUSSION 
 
The seed of three varieties (Inqalab-91, Fareed 2006 
and Sehar 2006) collected from Faisalabad were 
stereoscopically studied. A total of 12 fungi species 
were found to be associated with these three varieties. 
A total of eight fungi species were associated with 
Inqalab-91, while six and five species were isolated in 
case of Fareed 2006 and Sehar 2006, respectively 
(Table 1). On Inqalab-91, the incidence of Alternaria 
alternata was recorded highest (40%) followed by 
Alternaria triticola (26%), Stemphylium solani and 
Chaetomium globosum (12%) incidence. Similarly, on 
Fareed 2006 most frequent pathogen was Alternaria 
alternata with a frequency percentage of 66% 
followed by Fusarium semitectum (8%) and 
Stemphylium solani with frequency of 4%. In case of 
Sehar 2006 Alternaria alternata was found with a 
highest frequency of 83%, followed by Stemphylium 
solani and Fusarium semitectum with a frequency of 
16 and 10%, respectively. It is imperative to note that 
highest frequency percentage of Alternaria alternata 
was found to be associated with variety Sehar 2006 
(83%) followed by Fareed 2006 (66%) and Inqalab 91 
(40%). The incidence of Alternaria triticola was most 
associated with variety Inqalab 91 (26%) while no 

incidence was found on Sehar 2006 (Table 1).  
The wheat seeds of Inqalab-91 collected from 

Khanpur, Sargodha and Sanglahill were infected with 
a total of 17 fungi species. At least nine fungi species 
were detected from the seed collected from Khanpur, 
while 11 and 12 fungi species were detected from 
Sargodha and Sanglahill, respectively. At all the three 
locations Alternaria alternata was found to be the 
most abundant fungus with a frequency of 32, 64 and 
51% at Khanpur, Sargodha and Sanglahill, 
respectively. Six fungi species namely Alternaria 
alternata, Alternaria tritici, Fusarium solani, 
Fusarium semitectum, Stemphylium solani and 
Rhizopus stolonifer were detected from all the three 
locations, while all other fungi were detected in  seed 
collected from different locations with varying 
frequency percentages (Table 2).   

This study provides the basic information about 
the mycoflora associated with wheat varieties at 
various locations, keeping in view the prevalence and 
frequency percentage of fungi species, control 
measures can be devised to control the fungal diseases. 
Our results are in agreement with some previous 
studies, the researchers working on wheat detected 
many fungi species from seeds of different varieties 
collected from various areas (Hussain et al. 2013; 
Mehboob et al. 2015).  

 
Evaluation of fungicides for Drechslera sorokiniana  
The efficacy of different fungicides (Topsin-M, Score 
and Precure Combi) was evaluated at three different 
levels (20, 50 and 100 ppm), and the data was recorded 
at different time intervals (3, 6 and 9 days). The results 
showed that score was proved more effective to 
control the growth of Drechslera sorokiniana (Table 
3). As for as the concentration of fungicides is 
concerned it was noted that all the fungicides 
performed better at moderate level (50 ppm) while at 
lower (20 ppm) and higher levels (100 ppm), more 
growth of Drechslera sorokiniana was observed 

 
 Table 1 Frequency of different fungi associated with wheat seed collected from Faisalabad   

Fungi associated with wheat seed Frequency of fungi (%) 
Inqalab 91 Fareed 2006   Sehar 2006 

Alternaria alternata 40 66 83 
Alternaria triticola 26 2 - 
Fusarium semitectum 3 8 10 
Fusarium solani 3 - - 
Stemphylium solani 12 4 16 
Stemphilum botryosum - 3 - 
Dreschlera sorokiniana 2 - - 
Chaetomium globosum 12 - - 
Penicillium digitatum 4 - - 
Cercospora spp. - 1 - 
Nigrospora spp. - - 1 
White mould - - 2 
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(Figure 1, 2, 3). So, it becomes obvious that 
concentration of fungicides during application has 
important role to control the fungal diseases and it 
must be considered especially during seed treatment. 
Score (50 ppm) reduced the growth of Drechslera 
sorokiniana up to 71%, while this reduction in case of 
Topsin-M and Precure Combi was only 60 and 37%, 
respectively (Figure 3). It is also imperative to note 
that Topsin-M at 50 ppm proved better than Precure 
Combi compared to other levels (20 and 100 ppm), 
while at 20 and 100 ppm, Precure Combi performed 
well compared to Topsin-M.  Drechslera sorokiniana 
is a seed and soil borne pathogen and causes spot 
blotch in cereal grains and grasses. Seeds affected by 
it may cause 15% yield loss (Wiese 1998). According 
to another study Rashid et al. (1987), Drechslera 
sorokiniana causes a yield loss of 55.81 to 81.68% in 
different wheat varieties. So to control the infestation 
of Drechslera sorokiniana our studies can be helpful 
in the selection of proper fungicides as well as the 
dose.  
 

Evaluation of different pH levels on mycelial growth 
of Drechslera sorokiniana 
The pH of the growing media affects the growth of 

fungi. We conducted this study to check the growth 
pattern of fungi at varying pH levels. The results 
showed that maximum mean growth of Drechslera 
sorokiniana (7.6 cm) was recorded at pH of 6.5 
followed by  6.76 cm at a pH of 6.0 while, least growth 
was observed a pH of 5.5 and 7.5 (Table 4). This 
information would be helpful to devise control 
measures against Drechslera sorokiniana. It could 
also be noted from this data as the growth of 
Drechslera sorokiniana was higher under slightly 
acidic conditions (pH 6.5), so in hilly areas of Pakistan 
the prevalence of this fungus may be more and need 
better control measures compared to plains areas of 
Punjab, where the soil pH is slightly alkaline. 
 
CONCLUSION 
 
A total of 17 different fungi species were detected 
from the wheat seed of different varieties collected 
from various geographical areas of Punjab, Pakistan. 
In this study Score (50 ppm) was found to be the most 
effective in controlling Drechslera sorokiniana, 
followed by 20 ppm and 100 ppm concentration of the 
same fungicide. Additionally, it was found that slightly 
acidic medium favors the growth of fungi compared to

  

Table 2 Frequency of different fungi associated with wheat variety Inqalab-91 

 
Table 3: Means of mycelial growth (cm) of Drechslera sorokiniana 

Duration of 
incubation 

Control Topsin Score Precure Combi 
20  50  100  20  50  100  20  50  100  

ppm 
Three days 25 a 19 c 7 g 21 b 11 f 6 g 13 e 17 d 16 d 13 e 
Six days 49 a 37 c 14 g 43 b 23 f 12 g 25 f 33 d 29 e 26 ef 
Nine days 62 a 47 c 25 f 54 b 27 f 17 g 32 e 44 c 39 d 34 e 

Means sharing similar letter are statistically non-significant at P≤0.05 

Fungi associated with wheat seed Frequency of fungi (%)         
Khanpur Sargodha Sanglahill 

Alternaria alternata 32 64 51 
Alternaria triticola 4 - 5 
Alternaria tritici 2 1 3 
Fusarium solani 3 4 10 
Fusarium semitectum 5 16 6 
Stemphylium solani 3 2 23 
Stemphlyium botryosum - - 8 
Dreschlera sorokiniana - 6 - 
Cladosporium spp - 1 - 
Macrophomina phaseolina - - 23 
Phoma spp  - 6 
White mould - 2 - 
Rhizopus stolonifer 6 13 7 
Nigrospora spp - 21 6 
Aspergilus flavous 6 - 1 
Aspergilus niger 3 - - 
Penicillum digitatum - 1 - 
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Figure 1 Effect of different fungicides on mycelial growth of Drechslera sorokiniana after three days of incubation 
 

 
Figure 2 Effect of different fungicides on mycelial growth of Drechslera sorokiniana after six days of incubation  
 

 
Figure 3 Effect of different fungicides on mycelial growth of Drechslera sorokiniana after nine days of incubation 
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 Table 4 Mycelial growth (cm) of Drechslera sorokiniana at different pH levels                           

 

acidic and alkaline conditions. However, further 
studies are required to find the fungi infestation on 
recently released varieties (Punjab 2011, Millat 2011, 
AARI 2011 and Galaxy 2013). Similarly, efficacy of 
latest fungicides available in the market also needs 
testing. 
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