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Management of coriander wilt using biocontrol 

agents 
 

Mukesh Kumar Jat, RR Ahir, Sanju Choudhary and GL Kakraliya 
 
Abstract 
Coriander is severely affected by the most common and wide spread wilt disease caused by Fusarium 
oxysporum f.sp. coriandri. Among the Bio-control agents, Trichodermma harzianum was found most 
effective to inhibit 83.69 per cent inhibition of mycelia growth of fungus in vitro and Seed treatment with 
Trichoderma harzianum at 4 g kg/seed was found to be more effective in reducing the wilt incidence to 
20.81 per cent and 61.75 per cent disease control under field condition and maximum 801.33 kg/ha seed 
yield. 
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1. Introduction 
Coriander (Coriandrum sativum L.) is grown in a large area in all states of India for leaf as 
well as seed purpose. A field experiment was carried out for management of the incidence of 
wilt disease of coriander during 2013-14 and 2014-15 at the Agronomy farm, S.K.N. College 
of Agriculture, Jobner. The trial was laid in randomized block design (RBD) in 2 x 2 sq. m. 
plot size and 30 x 10 cm spacing with four replications in each treatment. Coriander crop is 
affected mainly with wilt disease, which causes 60 per cent yield loss (Manoranjitham et al., 
2003) [5]. Biocontrol agents disease management appears to be a promising strategy for disease 
management due to the importance of the crop and wide host range of the pathogen. The 
biocontrol agents seed treated at 4 g/kg could be very effective method for wilt disease. 
Therefore, the present study was aimed to find out an effective bioagent against Fusarium 
oxysporum f. sp. coriandri under field conditions. 
 
2. Materials and Methods 
2.1 In vitro evaluation of antagonism 
Antagonists activities of individual antagonists were tested against the virulent isolate of 
Fusarium oxysporum f. sp. coriandri using dual culture technique. Best isolates having 
antagionism against Fusarium oxysporum f. sp. coriandri were used for study. Mycelial discs 
of 5 mm diameter were taken from actively growing cultures of the Fusarium oxysporum f. sp. 
coriandri and antagonists and placed on opposite points at 4 cm apart on Petridishes 
containing 0.1 percent filtered malt extract agar layer. For comparison, control plates were 
inoculated only with Fusarium oxysporum f. sp. coriandri. The petri dishes were incubated at 
25±1 °C. Observations were recorded after seven days of incubation. For each treatment five 
replications were kept. Radial growth of Fusarium oxysporum f. sp. coriandri was recorded 
and inhibition percentage was calculated by using the following formula: 

C - T 
Percent inhibition =  × 100 

C 
Where,  
C = Radial growth of F. oxysporum f.sp. coriandri in control (cm) 
T = Radial growth of F. oxysporum f.sp. coriandri in treatment (cm) 
 
2.2 Effect of seed treatment with antagonists on coriander wilt under field condition  
Culture of fungal biocontrol agents viz., T. harzianum, T, viride, Pseudomonas fluorescens and 
Bacillus subtilis were individually grown on 2 percent malt extract broth for 10 days. The 
mycelial mat along with the spores were separated by filtering through filter paper and dried  
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Over night at room temperature. Dried culture of each 
biocontrol agent was macerated gently and mixed with equal 
amount of sterilized fine clay and water to make slurry. This 
mixture was used for seed coating. Pseudomonas fluorescens 
cell suspension of 103, 104 and 106 c. f. u. /ml strength was 
prepared by serial dilution technique. 
The experiment was conducted under field in the year 2013-
14 and 2014-15. The clay based formulation of antagonists 
viz. T. harzianum, T. viride, Pseudomonas fluorescens and 
Bacillus subtilis were used as seed treatment. The seeds were 
treated at the rate of 4 g kg-1 seed with test antagonist 
formulation before sowing. The weighed quantity of clay 
based formulation of antagonists and seeds were taken in 100 
ml Erlenmeyer flask and shaken thoroughly to give uniform 
coating of formulation on the seeds. For seed treatment with 
P. fluorescens, coriander seeds were soaked in the bacterial 
cell suspension of 103, 104 and 106 c. f. u. /ml for 1 hr and 
were kept overnight before sowing. Observation on disease 
incidence was recorded 90 days after sowing.  
 
3. Results and Discussion 
3.1 In vitro efficacy of bio-control agents against Fusarium 
oxysporum f. sp. coriandri 
Efficacy of all four bioagents was tested against inhibition of 
mycelial growth of Fusarium oxysporum f.sp. coriandri. The 
Trichoderma harzianum was found significantly superior with 
(83.69%) inhibition of mycelial growth of Fusarium 
oxysporum followed by Trichoderma viride with (81.17%) 
mycelial growth inhibition. Bacillus subtilis was found least 
effective against inhibition of mycelia growth of Fusarium 
oxysporum f.sp. coriandri (table 1).  
In vivo efficacy of bio-control agents against Fusarium 
oxysporum f. sp. coriandri  
It is evident from the data (Table 2.) that all the bio-agents 
tested reduced wilt incidence of coriander significantly over 
check. Efficacy of different bio-agents was studies against 
wilt of coriander under field conditions. Results of pooled 
analysis revealed that minimum 20.81 per cent disease 
incidence was recorded in Trichoderma harzianum by 
decreasing 61.75 per cent disease incidence followed by 
Trichoderma viride and resulted 23.84 per cent disease 

incidence with decreasing 56.17 per cent disease incidence 
over other treatments. 
Two year pooled data of seed yield (Table 2.) indicated that 
highest 801.33 kg/ha seed yield was recorded in Trichoderma 
harzianum with increasing 149.44 per cent in seed yield over 
control. Trichoderma viride was significant and resulted 
716.75 kg/ha seed yield with increasing 123.11 per cent in 
seed yield over control. Seed yield of Bacillus subtilis were 
found lowest 558.00 kg/ha seed yield to other treatments. Our 
observations are in conformity to Deepk et al (2008) [2] 
reported that control of wilt disease of cumin caused by 
Fusarium oxysporum through Trichoderma harzianum found 
best under in vitro and field conditions. Hesamadin (2010) [3], 
study the mycoparasitism inhibitory effects of Trichoderma 
harzianum, on the growth of Fusarium wilt of tomato 
(Fusarium oxysporum f.sp. lycopersici) under green house 
condition. Aghnoom et al (1999) [1] reported that seed 
dressing with Trichoderma harzianum was found to be more 
effective in reducing wilt incidence in cumin. Muthulakshmi 
et al. (2010) [6] reported seed treatment with Trichoderma 
viride at 4 g/kg of seed + soil application of T. viride at 5 
kg/ha reduced the rot disease in fenugreek. Similar work was 
carried out by Ghasolia and Jain (2004) [4] while managing 
cumin wilt. 
 
Table 1: In vitro efficacy of Antagonists against F. oxysporum f.sp. 

coriandri 
 

Bioagents 
Redial mycelium 

growth (mm)* 
Per cent growth inhibition 

of mycelia growth 
T. harzianum 14.21 83.69 

 (22.15)  
T. viride 16.40 81.17

 (23.89)  
P. fluorescens 24.37 72.02 

 (29.58)  
Bacillus subtilis 29.20 66.48 

 (32.71)  
Control 87.10 - 

 (68.95)  
SEm+ 0.62  

CD (p=0.05) 1.91  

 
Table 2: Effect of Antagonists on wilt disease incidence and seed yield of coriander under field condition 

 

Antagonists Dose 
(g/kg seed) 

Per cent disease incidence* Decrease in PDI over 
control (per cent) 

Yield (kg/ha)* Increase in yield over 
control (per cent) 2013-14 2014-15 Pooled 2013-14 2014-15 Pooled 

T. harzianum 4.0 21.29 20.32 20.81 61.75 785.50 817.15 801.33 149.44 
  (27.48) (26.79) (27.14)      

T. viride 4.0 25.33 22.35 23.84 56.17 693.20 740.30 716.75 123.11 
  (30.22) (28.21) (29.23)      

P. fluorescens 4.0 26.99 25.47 26.23 51.78 645.00 500.00 572.50 78.21 
  (31.30) (30.31) (30.81)  

Bacillus 
subtilis 4.0 29.40 28.13 28.77 47.12 531.10 584.90 558.00 73.70 

  (32.83) (32.03) (32.43)      
Control - 56.29 52.50 54.40  310.10 332.40 321.25  

  (48.61) (46.43) (47.52)  
SEm+  0.87 1.02 1.00  15.67 16.21 16.54  

CD (p=0.05)  2.69 3.16 3.07  48.27 49.94 50.96  
CV (%)  5.11 6.25 5.97  5.28 5.45 5.57  
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