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ABSTRACT . 'is a serious disease of black pepper 
Foot rot caused by Phytophthora cap~cl t Thamarassery Kozhikode district, 

in India. A filed experiment was c@duct~ch~derma, fom P. fluorescens and four 
Kerala India to study the effect of eIght Tr . der to establish their potentIal for 

, . d P fluorescens m or . ' . 
combinations of Tncho erma + .' h t I'sted based on theIr antagomstlc 

. Th . olates were s or - 1 r d 
disease suppresslOn. . ese. IS ture tests. Biocontrol inoculum was app ~e 

P
otential in in-vitro and !n-VIVO (pot cuI J ) ( _ onsoon) and September (dunng 

. . year m une pre m d Af 
to black pepper vmes tWIce a . nd rowth parameters were recorde. ter 
monsoon break) and disease mCldence a g IISR 1369 + P. fluorescens IISR 41 
two years of experiment~tion T. harzw'::'70Jlowed by T. harzianum IISR 1369 + P. 
combination showed maXImum plant helg t 
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fluorescens IISR 6 and T. virens IISR 1370 + P. fluorescens IISR 1l. External 
manifestation of symptoms was not noticed in any of the treatments. Since 
destructive sampling was not undertaken to score the root rot their exact role on the 
disease suppression could not be studied. However, population of P. capsid was 
monitored and detected in different treatments at periods of interval by soil baiting 
using Albizzia leaves. Pooled analysis of population of Trichoderma over the years 
showed that it was able to survive maintaining apopulation level'of about 104 cfu / g 
of soil. A similar trend was observed in the case of P. fluorescens also. However the 
population of P. fluorescens was higher than Trichoderma. Since there was no 
natmal incidence of disease in the field, treatments were repeated in pot culture taking 
large amount of soil (4 kg / pot). When challenge inoculated with P. capsid, 
treatments applied with P. fluoreoscens IISR 13 and P. fluorescens IISR 41 were 
highly disease suppressive showing only 10% disease incidence as compared to 90% 
in the control. Combination of T. harzianum IISR 1369 + P. fluorescens IISR 41, T. 
harzianum IISR 1369 + P. fluorescens IISR 6 and T. virens IISR 1370 + P. 
fluorescens IISR 13 were also on par with the above treatments. Hence it is infelTed 
that P. fluorescensIISR 41 and P. fluorescens IISR 13 can be utilized for the 
suppression of P. capsici. Combination of T. harzianum IISR 1369 + P. fluorescens 
IISR 41 and T. harzianum IISR 1369 + P. fluorescens IISR 6 are disease suppressive 
and promote growth of black pepper. 

INTRODUCTION 

Foot rot of black pepper (Piper nigrum L.) caused by Phytophthora capsid is 
a serious disease of the crop in India (Sarma et al., 1994). Several antagonists like 
Trichoderma harzianum, T. virens (Raj an, 1999; Rajan et al., 2002) and VAM fungi 
(Sarma et al., 1996) were isolated and evaluated for the biological disease 
suppression. The technology is being used in large scale during the past few years. 
In order to update the technology more potent strains of antagonists are needed. In 
this study we report on the performance of few Trichoderma spp and Pseudomonas 
fluorescens and some of their combinations under field conditions in comparison with 
existing potent ones. 

MATERIALS AND METHODS 

Biocontrol agents and mass mnltiplication 
Biocontrol agents were taken based on their antagonistic potential in in-vitro 

arid in-vivo (pot culture) studies (Saju et al., 1999; Saju et al., 2002). Trichoderma 
spp was multiplied on sorghum grains (Prakash et al., 1999) and P. fluorescens in 
nutrient broth. 

Field Experiment 
Field tI'ial was conducted at Thamarassery, Kozhikode district, Kerala to study 

the disease suppressive effect of Trichoderma spp and Pseudomonas fluorescens and 
some of their combinations in comparison with existing potent ones. 

Experimental details: 

Design: 
Treatments 
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