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Introduction

economic losses (Nina et al. 2011). Among 

the most popular. Although the indiscriminate 

environmental pollution (Guédez et al. 2012), 
which has led to the need to generate alternative 

Among native soil microorganisms, Trichoderma 

extensively studied and has been proposed as a 
biocontrol agent (Guigón et al. 2010).

Methodology

Test of direct confrontation of Trichoderma 
spp. against phytopathogenic fungi

was placed a 5 mm diameter agar disc with 
pathogen mycelium Macrophomina phaseolina 

antagonist (T. harzianum T34 (CECT2413), T. 
brevicompactum IBT40841, T. arundinaceum 
IBT40837). All were incubated at 30°C in the 

between the means were estimated the by Tukey 

Analysis of organic extracts

Trichoderma strain per 

medium (Potato dextrose broth). They were 

dark and in static culture. The mycelium was 

times (Filtrate: organic solvent 1:1, 1:½, 1:½). 
They were then evaporated to dryness by a rotary 
evaporator. The extracts were resuspended in 
ethyl acetate and were chromatographed using 
silica gel F

254
 TLC (Macherey-Nagel, 0.20 mm, 

acetate (1: 1) as the mobile phase. The plates 
were visualized under ultraviolet light at 254 
nm and 366 nm, and were exposed to chemical 
developers, oleum, vanillin and anisaldehyde.

For a more exhaustive analysis, the Trichoderma 
organic extracts were dissolved in acetonitrile 

mL-1

Chromatograph (UPLC).  As a mobile phase 
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mL min-1.

Results and discussion

Trichoderma and the phytopathogenic M. 
phaseolina FCQ6 y FCQ9, observing the 

M. phaseolina
Trichoderma. 

at 48 hours, 72 hours and 96 hours. 

M. phaseolina was 
determined by measuring the radial growth zone 

M. phaseolina
T. harzianum

Trichoderma brevicompactum presented a PIC 

T. arundinaceum and 
M. phaseolina

was observed at 96 h, lower than the PIC values 
obtained in the experiments with T. harzianum 
and T. brevicompactum. For the FCQ9 strain, a 

Macrophomina
96 h. The inhibition may be due to the production 

Trichoderma, which could degrade the cellular 

Trichodermaand M. phaseolina 
FCQ6 showed that T.harzianum and T. 
brevicompactum
inhibition than T. arundinaceumat 72 h and 96 h 

T. harzianum 
and T. brevicompactum
times (Figure 1). 

 
 

Figure 1.  Macrophomina phaseolina FCQ6. 
richoderma species,

which were evaluated at 48, 72 and 96 hours, blue line: T. arundinaceum, red line: T. 
harzianum and green line: T. brevicompactum. Groups marked with an asterisk indicate 
sig  groups (p<0.05, ANOVA and posthoc p<0.05 Tukey).
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Trichoderma and Macrophomina phaseolina 

Trichoderma used. 

Trichoderma
M. phaseolina. In addition, the ability 

Trichoderma strain 

Macrophominaphaseolina,T. 
arundinaceum

Macrophomina phaseolina. (Figure 2), T. 
harzianum 

, 
T. brevicompactum 

strains.

same biocontrol agent during the interaction.

Thin Layer Chromatography (TLC)

Signals observed in TLCunder UV light showed 
that they are compounds containing extended 

conjugations or could be aromatic compounds. 
Chemical developers, oleum, anisaldehyde and 

the compounds (Figure 3). The results showed 
that the organic extracts obtained presented an 
important chemical complexity since, regardless 

secondary metabolites secreted into the culture 
medium.

Figure 2. T. arundinaceum on 
Macrophomina phaseolina FCQ6 and FCQ9. Groups with an asterisk indicate 

ANOVA and p<0.05 Tukey).nd posthoc
p<0.05 Tukey).
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Ultra High Performance Liquid 
Chromatography (UPLC)

T. harzianum, 

+

+

+), and 1,8-dihydroxy-3-methylanthraquinone 
+). All these compounds 

activity against several phytopathogens, 
including M. phaseolina, being 1.8-dihydroxy-
3-methyl anthraquinone the one that has shown 

these microorganisms (Ahluwalia et al. 2015). 
T. arundinaceum, was 

+ +), 
+).

trichotecenes (Degenkolb et al. 2008).

T. 
brevicompactum give not yielded conclusive 
results.

In T. brevicompactum it is characteristic the 

(Degenkolb et al. 2008), although in our growing 

presence.

These results demonstrate that the Trichoderma 
strains evaluated in this work are able to synthesize 

these could be implicated in the antagonistic 
M. phaseolina FCQ6 and 

FCQ9.

Conclusion

T. harzianum and T. brevicompactum showed 

phytopathogen isolates, T. arundinaceum showed 

T. harzianumand T. brevicompactum.

on the organic extracts, it was determined that 

among the Trichoderma species evaluated.

More thorough chemical analyzes should be 
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