Comparative efficacy of Trichoderma viridae, Pseudomonas fluorescens and mixture of bio fertilizers against Clubroot of Broccoli caused by Plasmodiophora brassicae
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ABSTRACT
Biological control of plant diseases and pest with beneficial microorganisms has become increasingly important to reduce the negative impacts of chemical inputs in the agriculture system. A field experiment was conducted to evaluate the efficiency of different bio control agents for the growth and development as well as control of clubroot in Broccoli caused by Plasmodiophora brassicae. The experiment was laid out in a randomized block design with four different treatments (T1- Trichoderma viridae, T2- Pseudomonas fluorescens, T3- Mixture of biofertilizers and T4- Control); each replicated four times. Biological control reduced the rates of infection with P. brassicae significantly compared to the control plot. The disease severity and attributes related to root and plant development was analyzed. The control efficiency of T3 (91.66%) was significantly higher than T4 (70.83%, p<.05). This result indicated that T3 could be promoted for control of clubroot as well as to increase the yield of Broccoli.  The result obtained also demonstrated that the drenching of biocontrol agents also significantly increased the above ground fresh weight and root length while decreasing the disease incidence and disease severity. T3 was found significantly better (p<0.05) in plant height, root length and yield. Roots of bio control agent treated plants showed the suppression of disease whereas there was high incidence of disease in the control plot. The primary mechanism for pathogen dispersal seems to be the movement of spores via irrigation. 
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