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ABSTRACT

This experiment was designed to investigate the antagonistic effect of six isolates of Trichoderma harzianum
and Trichoderma viride on growth and eliciting plant defense responses in basil (Ocimum basilicum L.)
against fungal anthagonist Rhizoctonia solani. The basil seeds treated with two Trichoderma species were
planted in infested soil and plant growth and severity of damping off were measured 40 days after planting.
Peroxidase activity, total phenol and malondialdehyde levels were determined by colorimetic assay. The
results showed that the antagonist species were able to significantly increase the height and dry weight of
seedling shoots and root dry weight, but their effects were not significantly different on stem diameter.
Severity of damping off was significantly reduced from 71.25% in infected control plants to 8.75-15.75% in
plants treated with fungal anthagonists. Trichoderma species and R. solani individually increased peroxidase
activity and levels total phenolic compounds, but they were more pronounced in the case of applying of
antagonist and pathogen combinations (Trichoderma and Rhizoctonia) in comparision to the control.
Experiments indicated that maximum level of total phenol is induced by T. viride. Increases in levels of
malondialdehyde were observed only in infected plants without antagonist treatments. These findings
indicate that the basil growth and defense responses enhancement by Trichoderma species and can be
suggested for improve plant growth and R. solani resistance as a biological approach.

Key words: Biological control, Rhizoctonia solani, Malondialdehyde, Total phenol, Trichoderma spp.
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Table 2. The results of variance analysis for influence of Rhizoctonia solani on growth and biochemical
parameters of basil plant in presence and absence of Trichoderma harzianum and Trichoderma viride.

Source of Mean of Squares
variation df Shoot Stem Shoot dry Root dry Phenol Peroxidase Malondialdehyde  Disease
height diameter weight weight Index
Treatment 13 44.84™ 0.632" 1.1845 0.05342" 0.0297" 1.65x10°" 1.044" 1409.7
Residuals 42 13.96 0.0662 0.1163 0.01708 0.0025 9.9x108 0.1107 5.6
C.V. - 10.60 11.73 8.53 8.39 5.97 10.57 19.66

a** = probability level p<0.01, "= probability level p<0.05, ns= not significant

L ,ea> ,o Rhizoctoni solani ,3U sl oyl olS olbendsn sl Sig 5l &0 5 b, Clho 12Kk auglas ¥ Jgox

Trichoderma viride 4 Trichoderma harzianum lais

Table 3. Means comparisons of growth and biochemical parameters in basil plant for influence of
Rhizoctonia solani in presence and absence of Trichoderma harzianum and Trichoderma viride.

Treatment Shoot height Shoot dry Root dry Phenol Peroxidase Malondialdehyde (nmol g*
(cm) weight weight (mg/g? (enzyme unit mg™* FW)
(g/plant) (g/plant) FW) protein)
Control

- R. solani 37.22a" 3.30¢c 1.280 b 0.375¢ 0.00427 e 2.80b

+R. solani 2475b 2.00d 1.025¢ 0.462 d 0.00542 d 417 a
T. harzianum-1

- R. solani 37.55a 453a 1.410 ab 0.702 a 0.0065 ab 3.02b

+R. solani 37.75a 475a 1.450 ab 0.695 a 0.0067 a 2.80b
T. harzianum-2

- R. solani 37.50a 4.36 a 1.400 ab 0.711a 0.0064 ab 3.02b

+R. solani 37.30a 4.41a 1510a 0.692 a 0.0067 a 2.80b
T. harzianum-3

- R. solani 33.55a 3.64 bc 1.427 ab 0.615b 0.00605 ¢ 3.02b

+R. solani 34.75a 3.38 bc 1483 a 0.595 bc 0.00615 bc 2.80b

T. viride -1

- R. solani 35.75a 3.61 bc 1.410 ab 0.617 b 0.00611 bc 3.05b

+R. solani 36.87 a 3.60 bc 1.362 ab 0.605 bc 0.00630 abc 292b

T. viride -2

- R. solani 34.75a 3.62 bc 1.400 ab 0.535 cd 0.00615 bc 3.05b

+R. solani 36.00 a 3.38 bc 1.380 ab 0.595 bc 0.00635 abc 292b

T. viride -3

- R. solani 34.33a 3.68 bc 1.372 ab 0.605 bc 0.00612 bc 3.05b

+R. solani 36.00 a 3.51 be 1.382 ab 0.593 b 0.00635 abc 2.92b

* Columns related to three cultivars that have common words are not significant (test LSD, p<0.05).
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Fig 1. Reggression model for relationship between total dry weigth of basil plants and disease index caused
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Trichoderma harzianum and Trichoderma viride isolates.
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