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Introduction

In Paraguay, the pepper production is considered 

health. Trichoderma spp. covers various species 

against plant pathogens, whose interaction 
requires their study at chemical biology level 
(Gams 1998, Ibarra 2006). 

Trichoderma

This work aims to evaluate the antagonistic 

Trichoderma spp. against pepper pathogens 
(Capsicum annuum var. Natalie): Rhizoctonia 
solani and Sclerotinia sclerotiorum, through 

(Bell 1982) and the antibiosis produced by 
molecules secreted by Trichoderma (Malmierca 
2012).

Methodology

This work was carried out in the Phytochemical 

de la Universidad Nacional de Asunción, where 
Trichoderma 

R. solani 
(FCQ35) and S. sclerotiorum (FCQ40) were 

medium until its use.

Trichoderma spp. and Phytopathogen was 

Trichoderma 
R. solani and 

S. sclerotiorum) in 7 cm diameter Petri dishes.

containing the Trichoderma spp. in active 
growth, 5 mm diameter mycelial discs was cut 
and subsequently cultured in the Petri dish center 
containing PDA culture medium on which a 

(cellophane) or only metabolites (dialysis) on the 

Trichoderma spp. 
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agar the molecules secreted by Trichoderma 

same plates containing the substances secreted 

triplicate.

growth inhibition percentage (PIC):

Trichoderma.

For the statistical analysis, the PrismaGraphic 

through ANOVA and later Tukey test or in the 

Results and discussion

Direct confrontation assays

each Trichoderma spp. isolate versus the two 
phytopathogens at 96 hours, it was observed 

phytopathogen, it was observed that in all cases, 

Trichoderma

each one varies depending on the phytopathogen 
(p<0.05), being in general S. sclerotiorum 

Trichoderma isolates evaluated (Figure 1).

According to Figure 1, all Trichoderma isolates 
were able to inhibit phytopathogen growth by 

over 50%, as well as the red line indicating 75% 

the Trichoderma isolate is considered to be a 
good antagonist according to Bell et al. 1982.
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Antibiosis assays on membranes

Comparing the data obtained with the cellophane 
and dialysis membranes, it should be interpreted 

in both plaques with dialysis membranes and 
plaques with cellophane membranes. In contrast, 
it can be said that metabolites do not have a clear 
contribution in antibiosis when inhibition is low 
or zero in plates treated with dialysis membranes. 
In addition, inhibition was observed in cellophane 

enzymes secreted by Trichoderma, or that there 

high and the low molecular weight molecules.

Antibiosis of Trichoderma on Rizoctonia solani 
(FCQ35)

The green line in Figure 2 indicates a 50% 

shows that most Trichoderma isolates exert more 

According to Figure 2 the isolates FCQ13, 
FCQ16, FCQ18, FCQ21, FCQ30, FCQ36 and 
FCQ38 that maintained 100% growth inhibition 

R. solani in both cellophane and dialysis assay 
indicate that low molecular weight molecules 

molecules secreted by Trichoderma. Isolates 

between cellophane membrane and dialysis are 
observed, in case the inhibition is greater in the 
cellophane treated plates, as FCQ14, FCQ17 and 
FCQ28 gives us indications that the molecules 

inhibition sample, it may require some stimulation 

action other than antibiosis

Antibiosis of Trichoderma on Sclerotinia 
sclerotiorum (FCQ40)

The green line in Figure 3 indicates a 50% 

shows that most Trichoderma isolates exert more 

R. solani 
in both cellophane and dialysis trials indicate 
that metabolites strongly inhibit growth, and 
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enzymes since in the tests with cellophane are all 
the molecules secreted by Trichoderma. Isolates 

between cellophane membrane and dialysis are 
observed, in case the inhibition is greater in the 
cellophane treated plates, as FCQ38 gives us 

Conclusion

Trichoderma isolates 

it was evidenced that the low molecular weight 
molecules are the ones that most contributed to 

assay.
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