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Chilli (Capsicum annuum L.) is good source of vitamins; A and C. Mostly, fungal attacks cause severe yield losses. 
Fusarium wilt caused by Fusarium oxysporium f. sp. Capsica. The current study was planned to evaluate the potential of 
different plant extracts against Fusarium wilt on chilli’s pathogen under laboratory conditions. The leaf extract of 
Eucalyptus globulus, Cassia fistula, Moringa oleifera, Vachellia nilotica and Azadirachta indica were evaluated for the 
management of fusarium wilt. Three different concentrations; 5%, 10% and 20% were evaluated for their efficacy. At 20%, 
Eucalyptus and Azadiractin gave the best results with maximum reduction in Fusarium wilt. While all other extracts’ results 
were also satisfactory. Thus, it is concluded that these botanicals can be used as a tool to control this disease in chilli 
while saving the crop from use of hazardous chemicals. 
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INTRODUCTION 

Chilli (Capsicum annuum L.) is regarded as a major 
spice in Asia, due to its excessive use Chilli has high 
commercial value. Solanaceae has a vast range of 
species and has 2800 species worldwide which includes 
tomatoes, pepper, potatoes, and brinjal (Van Der Hoeven 
et al. 2002 and Baloch, 1996). This crop was originated 
from America and spread worldwide. It is one of the 
important genus of family Solanaceae. This Genus is 
common in temperate, tropics and sub- tropics region 
equally, further containing species and sub-species 
(Pickergill, 1997). World-wide total cultivation area of chilli 
is 372.99 thousand hectares out of this 170 thousand 
hectares is of fresh chilli and 202 thousand hectares for 
dried chilli. Annual production of chilli is 2000 tons 
(FAOSTAT, 2013). C. annuum have Pharmacological 
effects it has antioxidant compound which prevent several 
diseases for example cancer and cardiovascular disease 
because it contains anti-cardiac and anticancer 

compounds which found in green chilli plants (Biswas et 
al. 2011). It is considered as a major source of  vitamin C 
and has more vitamin C than citrus and also a good 
source of vitamin a when it ripen and turns into red colour 
(Osuna- Garcia et al. 1998).  

Due to some biotic and abiotic factors Chilli production 
has been reduced. Fungal diseases like leaf blot, wilt 
diseases, powdery mildew, downy mildew and 
anthracnose are considered as one of the major factors in 
its yield losses (Hussain and Abid, 2011). Fusarium wilt is 
considered most destructive disease of chilli worldwide, 
which may reduce the production upto 50 % (Di Pietro et 
al. 2003). This is very common in main growing areas of 
Pakistan caused by Fusarium oxysporum f.sp. capsici 
(Nikam et al. 2011).  

It is controlled by both chemicals as well as cultural 
practices (Kamal et al. 2009). Plant extracts are useful for 
control (Ali et al. 2013, Nasrin et al. 2018). Neem extracts 
and willow extracts used against Fusarium wilt on 
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tomatoes and results were very effective (Hanna et al. 
2011). 

The issue of how to treat seedling diseases of chillies 
caused by Fusarium spp. in an effective, healthy, cost-
effective, and easy-to-control manner remains 
unanswered. Previous analysis, on the other hand, has 
been limited to one or two plant or plant component 
extracts. Thus, the aim of this study was to see how 
different plant extracts affect the pathogen to 
development. These plant extracts are eco-friendly and 
had antifungal compounds for controlling the most 
common Fusarium oxysporum f. sp. capsici. 

 
MATERIALS AND METHODS 

Samples of symptomatic Chilli plants were collected 
from experimental area of Department Plant Pathology 
UAF and from the field area of District Layyah. Isolation 
was made from the infected plant parts. The diseased 
samples were cut into size of 4-6 cm small pieces. Then 
dipped in distilled sterile water and were dried on sterilized 
blotter paper and transferred those small pieces of 
infected plant parts on the PDA media in petri plates and 
incubated at 26°C ± 2 per day for the growth of the colony. 
Then the purification was done by a single-spore 
technique. 

The pathogenicity test of Fusarium oxysporum f. sp. 
capsici was performed using an isolated pathogen 
inoculated in a healthy Chilli plant. Symptoms of the 
disease were occurred within few weeks. Symptoms of 
infection were noted after a week’s interval. Pathogen was 
also isolated again for pathogen conformation. Fresh 
leaves were collected, washed, dried and grinded to make 
powder. Then, methanolic extract for each plant was 
prepared. Hundred grams of dried leaves powder of each 
entry was soaked in 100 ml of 100 percent methanol 
overnight. Then 50 ml of each extract transferred to a 
clean vessel, evaporated to dryness, redissolved in 
dimethyl sulfoxide to get 10 mg/ml. Then methanolic 
extract was dissolved in sterilized water to prepare desired 
concentration. Five plant extracts were assessed in the 
laboratory against Fusarium oxysporum f. sp. capsici 

extracts were evaluated using the inhibition zone 
technique. The experiment was conducted using (CRD).  
Three concentrations of each extract were prepared. The 
pieces of blotter paper were autoclaved and dipped in 
each concentration of plant extract and placed in the 
center of the media plate streaked with Fusarium 
oxysporium f. sp. capsici. The plates were incubated, and 
three observations were taken 24 hours apart. 

Least significance difference (LSD) with 5% 
significance level is used for comparing the means of 
treatments. 
 
RESULTS AND DISCUSSION 

This present study was planned to check efficacy of 
various plant extracts against Fusarium oxysporium f. sp. 
capsici. The experiment was conducted under Laboratory 
conditions at Department of Plant Pathology university of 
Agriculture Faisalabad. Three concentrations of five plant 
extracts were used which were 05%, 10% and 20 %. This 
experiment was conducted by using Complete 
Randomized Design (CRD). Data for growth inhibition of 
Fusarium oxysporum of each concentration was recorded 
after 24, 48 and 72 hours after application of each 
treatment. First data was recorded 24 Hours after 
application of treatment while last data was recorded 72 
Hours after application of treatment. Eucalyptus and 
Azadirachta gave best result to reduce this disease during 
this field study at all three concentrations. While Moringa, 
Vachellia and Cassia gave satisfactory results at 72 Hours 
after application of treatment.  

Table 1 showed the Analysis of Variance (ANOVA) for 
all Concentrations of different Plant Extracts against 
Reduction (%) of Fusarium oxysporum after 72 hours in 
In-vitro Conditions. All these plant extracts were applied at 
5%, 10% and 20%.72 hours after treatment of all 
concentrations data were recorded for disease reduction 
(%). The results of ANOVA showed a highly significant 
relationship among treatments and also a highly 
significant relationship between treatments and 
concentrations. 

 
Table 1: Analysis of Variance Table for all Concentrations of different Plant Extracts against Reduction (%) of 

Fusarium oxysporum after 72 hours in In-vitro Conditions 
 

Source DF SS MS F P 

Replication 2 10.1 5.06   

Treatments (T) 5 7360.0 1472.02 272.55 0.0000** 

Concentrations (C) 2 3597.2 1798.62 333.02 0.0000** 

T x C 10 850.5 85.05 15.75 0.0000** 

Error 34 183.6 5.40   

Total 53 12001.5    

     CV =9.22, NS =Non-significant (P>0.05); **=highly significant (P<0.05) 
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Table 2: All Pairwise comparison of Means of Interaction of Plant Extracts and Their concentrations (Extract x 
Concentration) in In-vitro conditions 

 

 Concentration Incidence (%) Reduction (%) 

Eucalyptus 

5 % 77.00 de 23.00 ef 

10 % 68.00 g 32.00 c 

20 % 52.29 i 47.71 a 

Cassia 

5 % 81.52 bc 18.48 gh 

10 % 72.78 f 27.22 de 

20 % 61.62 h 38.38 b 

Moringa 

5 % 79.11 cd 20.89 fg 

10 % 74.55 ef 25.45 de 

20 % 58.74 h 41.26 b 

Vachellia 

5 % 84.07 b 15.93 h 

10 % 77.44 de 22.56 ef 

20 % 61.22 h 38.78 b 

Azadirachta 

5 % 78.26 cde 21.74 efg 

10 % 70.92 fg 29.08 cd 

20 % 48.93 i 51.07 a 

Control 

5 % 100.00 a 0.00 i 

10 % 100.00 a 0.00 i 

20 % 100.00 a 0.00 i 

LSD @ 5%  3.85 3.85 

Mean values with different letters shows that these are statistically significant. 
 

Table 3: All Pairwise comparison of Means of Plant Extracts in In-vitro conditions 
 

Plant Extracts Incidence (%) Reduction (%) 

Eucalyptus 65.76 d 34.24 a 

Cassia 71.97 c 28.03 b 

Moringa 70.80 c 29.20 b 

Vachellia 74.25 b 25.75 c 

Azadirachta 66.04 d 33.96 a 

Control 100 a 0.00 d 

LSD @ 5% 2.22 2.22 

Mean values with different letters shows that these are statistically significant. 
 

 
Figure 1: Graphical representations for disease incidence (%) and Reduction (%) of Fusarium oxysporum by 
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applying different plant extracts In-vitro conditions. 
 

Table 2 represents all Pairwise comparison of Means 
of Interaction of Plant Extracts and Their concentrations 
(Extract x Concentration) in In-vitro conditions. All plants 
extracts were used at three concentrations 5%, 10% and 
20%. Results showed that disease incidence (%) was 
minimum at 20% concentration of all plant extracts. 
Azadirachta gave best results (48.93%) disease 
incidence, followed by Eucalyptus (52.29%). While 
Moringa, Vichellia and Cassia showed (51.72%), (61.22% 
and (61.62%) respectively. In disease reduction (%) at 
20% concentration Azadirachta gave best results 
(51.07%), followed by Eucalyptus (47.71%). Whereas 
Moringa, Vachellia and Cassia showed (41.26%), 
(38.78%) and (38.38%) respectively. Similarly in 5% and 
10% Azadirachta and Eucalyptus gave best results in 
reduction of disease. 100% disease incidence was 
observed in all control with no disease reduction %. 

Table 3 represents all Pairwise comparison of Means 
of Plant Extracts in In-vitro conditions. The results in this 
table showed that Azadirachta, Eucalyptus and Vachellia 
showed statistically significant comparison in disease 
incidence (%) as well as in disease reduction (%). While 
Moringa and Cassia showed non-significant behavior both 
in disease incidence and disease reduction in all 
concentrations. 

CONCLUSION 
All used plant extracts were effective to control 

Fusarium wilt in this Laboratory experiment. Eucalyptus 
and Azadirachta gave best results. These plant extracts 
are eco-friendly and can be easily used to control fungal 
diseases in edible products. 
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