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ABSTRACT

Evaluation of the antagonistic activity of some Trichoderma species by direct confrontation method
was used in this study. The mycoparasitism inhibitory effects of Trichoderma species on the growth of
the causal agent of cotton Fusarium wilt (Fusarium oxysporum f. sp. vasinfectum) were investigated
by dual culture under in vitro condition. Seventeen isolates of Trichoderma and one strain of Fusarium
oxysporum f. sp. vasinfectum (FOV) were used. These different isolates of Trichoderma were in vitro
confronted to FOV. The invasion ability of antagonist colonies was measured during 14 days. Thus, at
the end of these control trials, isolates of Trichoderma have controlled the growth of FOV. Indeed,
FOV is confined to a small area and is unable to extend its growth after the third day of incubation in
the culture room at 30C. Beyond this period and af ter then days, they never sporulated, revealing the
inhibitory action of Trichoderma against FOV. Consequently, the Trichoderma isolates were found
able to biologically control of FOV growth.
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1. INTRODUCTION

Cotton (Gossypium hirsutum L.) is not only the most important fibber crop in the
world, but also the second best potential source for plant proteins after soybean and the fifth
best oil-producing plant after soybean, palm-tree, colza and sunflower [1]. Cotton is infected
by a number of pathogens. But Fusarium oxysporum and Rhizoctonia solani are recognize
as the main pathogens in cotton seedling disease. Moreover, F. oxysporum f. sp.
vasinfectum (FOV) cause Fusarium wilt of cotton disease. It occurs in most major cotton
production regions of the world [2]. Wilt of cotton is a vascular disease caused by the soil
borne pathogen FOV. The disease is widespread and causes substantial crop losses.
Control of FOV may be achieved by applying tremendous volume of fungicides during the
cotton plant culture. However, the continued use of these products has created serious

Eroblems for the environment and human health.

In addition, biological control using microbial pesticides or microorganisms is accepted as
an efficient mean of reducing environmental pollution and poisoning of consumers [4- 7].
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The genus Trichoderma includes the most common saprophytic fungi in the
rhizosphere and is found in almost any soil. The harmful ability of Trichoderma species
against pathogens for induce resistance at plants allows the development of different bio-
control strategies [8, 9]. Several Trichoderma spp. reduce the incidence of soil borne plant
pathogenic fungi under natural conditions [10]. Recently there have been numerous attempts
to use Trichoderma spp. against soil borne pathogens such as Fusarium, Phytophtora,
Pythium and Rhizoctonia species [11]. Trichoderma is often used to prevent development of
several pathogenic fungi in biological controls. Moreover, John et al. [12] reported that
Trichoderma can be considered as a biological control agent against Fusarium oxysporum
f. sp. adzuki and Pythium arrhenomanes and as a growth promoter of soybean.

Different isolates of Trichoderma have various strategies for fungus antagonism as
well as several indirect effects on plant health. Possible mechanisms of antagonism applied
by Trichoderma spp. includes nutrient and niche competition, antibiosis and myco-parasitism
[13] that act as inhibitors against many soil-borne fungi, and last parasitism [14].

biological control and decrease concentration of the nutrient in soil and this can be used in

direct biocontrol. They parasitize a variety of fungi and they are able to detect other fungi,
and growing towards them for prevents from developing.

The aim of the present investigation is to evaluate the in vitro biological potential of
the Trichoderma species against Fusarium oxysporum f. sp. vasinfectum, causal agent of
Fusarium wilt of cotton.

2. MATERIALS AND METHODS
2.1. Fungal isolate

Seventeen strains of Trichoderma and one strain of Fusarium oxysporum f. sp.
vasinfectum (FOV) were used in the present study. The seventeen Trichoderma isolates
(T1 to T17) were obtained from the Laboratory of Plant Physiology fungus collection of Félix
Houphouét Boigny University (Abidjan, Cote d’lvoire). Antagonism of these fungi was
assessed against the pathogen, FOV which was provided by the Phytopathology Laboratory
of the Agronomy school of Félix Houphouét Boigny, National Polytechnic Institute
(Yamoussoukro, Céte d'lvoire). FOV were isolated on cotton in zone of Béoumi (center of

N
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Céte d’lvoire, West Africa). Stock cultures of test fungi were maintained on PDA (Potatoes
Dextrose Agar) slants and stored at 4 T in refrige rator.

Pure culture of isolates of Trichoderma and FOV were identified using Barnett and
Hunter [21] method. The pure culture of the isolates was inoculated on Potatoes Dextrose
Agar (PDA). It was fortified with penicillin and streptomycin antibiotics at a concentration of
0.1 ml stock solution (0.5 g of streptomycin and 1.0 Ul of penicillin in 20 ml of distilled and
sterile water) according method described by Tuite [22], modified and adapted to our
biological material.

2.2. Pathogenicity test

Pathogenicity test was carried out when isolates of antagonists (Trichoderma) and
Fusarium oxysporum f. sp. vasinfectum (FOV) were together inoculated on PDA in Petri
dishes. Three replicates samples of each inoculation test were obtained. To achieve this one
5 mm (in diameter) culture disc was obtained from the edge of a seven days old pure
isolates each of antagonists are placed 5 cm from each other and incubated at 30C. FOV
and Trichoderma were inoculated simultaneously.

2.3. Dual culture technique

The antagonistic activity of Trichoderma spp against FOV was evaluated by dual
culture technique as described by Morton and Strouble [23]. Mycelia disc (5 mm diameter)
from the 7-day-old margin of the Trichoderma spp culture was placed on a plate. Each
pathogen was then placed on the opposite of the plate at equal distance from the periphery.
The experimental design used was a completely randomized with three Petri dishes for each
isolate. In the control plates (without Trichoderma spp.), a sterile agar disc was placed at
opposite side of the pathogens inoculated plates. Inoculated plates were incubated at 25 +
1T for 7 days. Twenty days after the incubation period, radial growth of mycelia was
measured. PDA plates were used in triplicates and inhibition percentage of average radial
growth was calculated in relation to the controls growth as follows:
| = [(C — T)/C] x 100, where | is inhibition of radial mycelia growth; C is radial growth
measurement of the pathogen in control; T is radial growth of FOV in the presence of
Trichoderma isolates [24].

2.4. Statistical analysis

Experiments were performed using a completely randomized design. Data were
subjected to analysis of variance (ANOVA) using STATISTICA software (release 7.0) and
differences between means were compared using Newman-Keuls test. Differences at
P<0.05were considered as significant.

3. RESULTS

3.

_ The distal side of the disc colonized by FOV was

curved by Trichoderma metabolites. Later, Trichoderma was trapped by Fusarium on all
sides (Fig. 1).
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Fig 1. Trichoderma isolates 4 and 5 with Fusarium oxysporum f. sp. vasinfectum on a
dual culture plate

Strong antibiosis between Trichoderma and Fusarium oxysporum f. sp. vasinfectum (FOV). FOV is

confined to a small area and is unable to extend its growth due to the inhibitory action exerted by

Trichoderma; JAI, day after infection; T, Trichoderma.

3.2. Effect of Trichoderma on Fusarium growth
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Fig. 2. Zone of inhibition analyzed in relation to growth of Fusarium oxysporum f. sp.
vasinfectum influence Trichoderma isolates 1 to 8

Data are expressed as mean of three replicates; for a given day, values followed by a different letter

are significantly different according Newman-Keuls test at 5%.

Isolate 12 of Trichoderma (T12) showed highest degree of antibiosis on Fusarium as
depicted by Figure 3. Some differences were observed in this study, but, their inferences
remain similar. These differences may result from the fact that the metabolites of
Trichoderma act distance. T12-Fusarium interaction is the best example of long distance
influence of metabolites released by both the organisms on each other.
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Fig. 3. Zone of inhibition analyzed in relation to Fusarium oxysporum f. sp.
vasinfectum growth under the influence of Trichoderma isolates 11 to 17

Data are expressed as mean of three replicates; for a given day, values followed by a different letter

are significantly different according Newman-Keuls test at 5%.

3.3. Analysis of inhibition zone related to growth of Trichoderma and FOV

Fig. 4. Isolates of Trichoderma greatly affected by Fusarium oxysporum after 12 days of
infection
JAI: day after infection; T3, T4, T5, T6 and T17: isolates 3-6 and 17 of Trichoderma

NEiereIichotemasHiSolaies have inhibitory effect on Fusarium. Isolate of

Trichoderma such as T3, T5, T7, T10 and T13 suffered strong opposition from Fusarium
(Fig. 4). Exceptionally intense and almost equal opposite inhibitory counter action was
observed between T8 and Fusarium. It is similar for isolates T13 and T17 but the inhibition
counter was weaker. Moreover, isolate
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inhibition zone imposed by Fusarium (data not show).

4. DISCUSSION

In this phase, metabolites from both
organisms determine the interaction importance. These results are similar with ones of Fuiji
et al. who demonstrated that volatile antibiotics such as 6-pentyl-0-pyrone (6pp) have a
quite long distance range of influence on the host. The intermediate phase, in which
Trichoderma may be inhibited or not by Fusarium In this intermediate phase, some chemo-
attractive mechanisms may be activated. The final phase is characterized by the inhibition of
Fusarium by Trichoderma.

However, it suffered of stress caused
by metabolites released by Trichoderma.




In this stud

Trichoderma isolate T12
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4. CONCLUSION
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