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Introduction
Euphorbia helioscopia is also known as Sun spurge and belong to a vast family of 

euphorbiaceae. All the genus belongs to this family can be found in a number of climatic zones 
but most concentrated in humid tropics and subtropics Uzair M et al. [1]. In Pakistan, different 
Euphorbia species (e.g., E. granulata Forssk., E. helioscopia L., E. heterophylla L., Euphorbia 
hirta L., and E. prostrata J. Graham) are known as most notorious weeds of agricultural 
crops as well as vegetables and orchards Tanveer et al. [2]. With more than two thousand 
species, Euphorbia stood largest genus of Euphorbiaceae which consists of a botanical variety, 
ranging from shrubs to annual trees. Presence of latex and unique floral formula make this 
genus unique among this family (Barla A et al. [3], Chaudhry BA et al. [4] and Jassbi AR et al., 
2006). In Pakistan Euphorbia helioscopia is known as a notorious weed of vegetable crops and 
responsible for a great loss in crop yield. Allelopathic influence of various weeds has been 
investigated on agricultural crops but not much research has been done on the allelopathic 
effect of Euphorbia helioscopia Mishra et al. [5]; Shukla et al. [6]; Kadioglue et al. [7] and Singh 
et al. [8].

In addition to its severe effects on cultivable lands this weed is also responsible for tumor, 
problems of digestive system, sterility and abortion if mistakenly consumed. It also causes 
severe skin irritation if come in contact with this weed (Ha et al. [9]; Rossoff [10]. Species of 
genus Euphorbia reported to have medicinal importance and used for a number of skin and 
other ailments. Moreover, the extract of these species is also used as insecticide Uzair M et al. 
[1]. Previously, cultural, mechanical as well as chemical strategies were in practice to control 
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Abstract
Euphorbia helioscopia is commonly known weed of important crops. In addition to significant losses 
of the final yield this weed competes with crop population for nutrients and space. Thus, this problem 
needs a sustainable management approach in order to keep the environment and farmer health secure. 
Research trial was conducted to evaluate the inhibition potential of different fungal species (Alternaria 
tenuissimia, Alternaria alternate and Fusarium oxysporum) against E. helioscopia. Trial was conducted 
in March 2020 and designed with three treatments and five replicates. Seedlings were treated with 
different concentrations (1×103, 1×105, 1×107spores/ml.) of fungal spore suspensions of selected fungi. 
Experiment without any treatment was kept as control. Highest infection was recorded in the treatment of 
A. tenuissimia. Other developmental traits of the crop plants were also studied such as number of infected 
leaves, number of infected plants. Control experiment was remained un-infected. 
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plant infections but with the passage of time chemical control 
became a major threat to environment and community health. 
Thus, application of biological control agents to control plant 
pathogens was introduced. As these methods was equally safe for 
health and environment so, it became widely popular and center of 
sustainable agricultural research (Blossey et al., 2002-04). Keeping 
in mind the rapidly increasing environmental deterioration and 
health issues due to chemical pesticide, there is need to introduce 
some biological means to control weeds Nasim et al. [11]. 

Material and Methods
Isolation of fungi

Fungal pathogens were isolated from the necrotic leaf tissues 
of E.helioscopia as well as from the roots and rhizospheric soil 
(A.alternata, F.oxysporum). In order to isolate from tissues direct 
plate method was applied. Infected portions from leaves, roots 
and stem were cut into small pieces of 5mm2 and surface sterilized 
with 1% NaOCl solution [12-15]. Surface sterilized infected plant 
portions were rinsed in water, dried on filter paper and inoculated 
on petri plate containing MEA as nutrient media and incubated at 
(25±2° C). In case of soil, the isolation was made by serial dilution 
method. Isolated fungi were purified and identified by studying their 
macroscopic and microscopic characters. Isolated fungal species 
were applied on Euphorbia helioscopia leaves by using different 
concentrations of spore suspension. Different concentrations used 
were 1×103, 1×105, 1×107spores/ml. Diluents used to prepare spore 
suspensions were distilled sterilized water and mustard oil [16]. 

Application of inoculum

Two methods of application were used to apply water 
suspension of biocontrol agents. In first method, prepared spore 
suspension was simply sprayed on the target weed. While in second 
case, weed leaves were gently rubbed with corrosive material like 
sandpaper before inoculation. Then water suspension was sprayed.

Oil suspension was applied by following the same course of 
action as used to apply the water suspension i.e., application of 
suspension before and after rubbing. Oil suspension was applied 
with camel hairbrush. Fungal suspensions were sprayed two to three 
times in a week. Sterile water was applied to control experiment. To 
provide maximum humidity, treated plants were kept under plastic 
cover for 24 hours. After removal of plastic covers the plants were 
regularly observed for 21 days [17]. 

Disease incidence was estimated by the proportion of diseased 
leaves (number of diseased leaves per total number of leaves) 
per plant and number of spots (pustule) on each leaf, 7 days after 
inoculation. The experiment was carried out in a completely 
randomized design with three replications per treatment. Each 
replication consisted of one pot containing one plant. Data 
regarding parameters of no. of diseased leaves/plant and no. of 
spots on each leaf was statistically analyzed by applying Duncan 
Multiple range test.

Results and Discussion
The selected fungal organisms were antagonistic to E. 

helioscopia. Application of these fungal pathogens showed variable 
results in each inoculation method and in each concentration. 
Parameters studied for disease development were infected leaves 
per plant and number of spots per leaf or infected area/leaf. 
Application of different concentrations (103,105,107spores/ml) 
of Alternaria tenussimia by rubbing and without rubbing showed 
following results. 

Application of inoculum through water suspension

The statistics obtained from experiment showed variation 
in disease incidence and %age severity on E. helioscopia. Highest 
infection of E. helioscopia by A. tenussimia was with 45% incidence 
and 10% severity rating in case of water suspension without 
rubbing (Figures 1-3). Maximum no. of leaf spots (10 spots/
leaf) were observed at highest concentration i.e., 107spores/ml 
while minimum no. of leaf spots (4 spots/leaf) were observed 
at concentration 103spores/ml. The % age difference of disease 
development observed was 36%. Whereas by applying fungal 
spore suspension after gently rubbing the leaves surface, maximum 
infection observed was 33% at highest spore concentration (Figure 
4).

Figure 1: Number of infected leaves and spots per leaf 
due to the inoculation of oil suspension of Alterneria 
tenuissimia. Vertical bars show standard errors of 

means of three replicates. Values with different letters 
show significant difference (P=0.05) as determined by 

DMR Test.
Control = water spray

T1= inoculated with 103 spores/ml 
T2= inoculated with 105 spores/ml 
T3= inoculated with 107 spores/ml
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Figure 2: Number of infected leaves and spots per leaf 
due to the inoculation of oil suspension of Alterneria 

tenuissimia after rubbing. Vertical bars show standard 
errors of means of three replicates. Values with 

different letters show significant difference (P=0.05) as 
determined by DMR Test.

Control = water spray   
T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml

Figure 3: Number of infected leaves and spots per leaf 
due to the inoculation of water suspension of Alterneria 

tenuissimia. Vertical bars show standard errors of 
means of three replicates. Values with different letters 
show significant difference (P=0.05) as deter-mined by 

DMR Test.
Control = water spray

T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml

Figure 4: Number of infected leaves and spots per leaf 
due to the inoculation of water suspension of Alterneria 
tenuissimia after rubbing. Vertical bars show standard 

errors of means of three replicates. Values with 
different letters show significant difference (P=0.05) as 

determined by DMR Test.
Control = water spray   

T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml 
T3= inoculated with107 spores/ml

Application of inoculum through oil suspension

Figure 5: Number of infected leaves and spots per leaf 
due to the inoculation of oil suspension of Alterneria 

alternate. Vertical bars show standard errors of means 
of three replicates. Values with different letters show 
significant difference (P=0.05) as determined by DMR 

Test.
Control = water spray   

T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml
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A little bit infection was observed by applying inoculum through 
oil suspension. Maximum disease development was 7% and 
maximum no. of spots/leaf was 2%. These results were observed 
for plants without rubbing (Figure 1). After rubbing disease 

development was same as observed in plants without rubbing. 
While maximum no. of spots/leaf was 1%. Little infection in case of 
oil may be due to the closing of stomata or phytotoxic effects of oil 
[18] (Figures 5-7).

Figure 6: Number of infected leaves and spots per leaf due to the inoculation of oil suspension of Alterneria alternata 
after rubbing. Vertical bars show standard errors of means of three replicates. Values with different letters show 

significant difference (P=0.05) as determined by DMR Test.
Control = water spray   

T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml

Figure 7: Number of infected leaves and spots per leaf due to the inoculation of water suspension of Alterneria 
alternata. Vertical bars show standard errors of means of three replicates. Values with different letters show 

significant difference (P=0.05) as determined by DMR Test.
Control = water spray   

T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml
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Application of Alternaria alternata on E. helioscopia

Maximum disease development was observed in plants 
that were inoculated after gently rubbing the leaves surfaces as 
compared to plants without rubbing. In case of rubbing, maximum 
disease development observed was 36% at highest concentration 
(Figure 8) while lowest infection observed was 10%. The %age 
difference calculated was 73.3%, whereas application of inoculum 
without rubbing the leaves surfaces showed highest infection 18% 
and lowest 7%. Maximum no. of spots/leaf calculated on plants was 
10 after rubbing at higher concentration. Maximum infection was 
observed at higher concentration (107spores/ml) of A. alternata. 
The increase in incidence of disease on leaves with increasing 
inoculum concentration suggest that numbers of spores/conidia, 
which were retained then germinated and penetrated the tissues, 
probably increased with increasing inoculum density [19-21].

Figure 8: Number of infected leaves and spots per leaf 
due to the inoculation of water suspension of Alternaria 

alternata after rubbing. Vertical bars show standard 
errors of means of three replicates. Values with 

different letters show significant difference (P=0.05) as 
determined by DMR Test.

Control = water spray   
T1= inoculated with103 spores/ml
T2= inoculated with105 spores/ml
T3= inoculated with107 spores/ml

Application of inoculum through oil suspension

Minimum disease development was observed by oil suspension. 
Maximum no. of spots/leaf observed were two at 107spores/ml by 
rubbing and without rubbing. While highest infection observed was 
6%. There was no difference in disease development by rubbing 
the plants, but spore concentration had slight effect on disease 
occurrence (Figures 5 & 6).

Application of F. oxysporum on E. helioscopia 

Inoculation of F. oxysporum on soil around the E. helioscopia 
plants resulted in no infection. Spurge plants inoculated with this 
fungus have remained healthy. Absence of infection by inoculation 
of Fusarium oxysporum may be due to the saprophytic behavior of 
this fungal pathogen. Other reason may be the host specificity of 
pathogen [22-24].

Conclusion
This research work concluded that the spore suspension of 

Alternaria tenuissimia has significantly suppressed the growth of E. 
helioscopia. 
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