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Abstract

Root rot and seedling blights of beans caused by Rhizoctonia solani is one of
the most important fungal diseases in beans. In this study, the inhibitory
effect of Trichoderma harzianum biocontrol isolate and Bioguard biological
product was investigated in vitro and greenhouse conditions on the
pathogenic fungus R. solani in 2020. The effect of treatments on disease
inhibition, plant growth indices, chlorophylls and carotenoids content and
peroxidase, phenylalanine-ammonialyase enzymes were studied. The results
of in vitro assay showed that although Bioguard significantly prevented the
growth of pathogenic mycelium in the culture medium, however, the
treatment of Trichoderma harzianum showed more efficient with 51%
inhibition rate. In greenhouse studies, both 7. harzianum and Bioguard
treatments had a significant effect on disease control. In terms of the effect
on plant growth indicators, Bioguard had the highest stem and root fresh
weight as well as stem and root length. In terms of chlorophyll content of
bean leaves and carotenoids content, both Bioguard and Trichoderma
treatment with pathogenic fungus R. solani showed a significant difference
with the diseased control plant. Bioguard and Trichoderma antagonist
fungus treatments together with pathogenic fungus led to the highest activity
of phenylalanine ammonialyase and peroxidase enzymes and had
statistically significant differences with Bioguard and 7. harzianum alone
treatments. Therefore, it i1s recommended to use both Trichoderma
harzianum fungus and Bioguard as a commercial product in the occurrence
of bean rhizoctonia root rot disease.

Key words: Antagonist, Biocontrol, Induced Resistance, Legumes,
Phvsiological traits.
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Table 1. Effect of extracellular fluid secretions of Trichoderma fungus in preventing R. solani mycelium growth.

Treatment (Percent of extract)

Mean of inhibition percentage

50
25
15
Check

60.82 a
25.12b
20.56 ¢
0.00 e

4,105 (P<0.05) STl (glawels i RIS bl Ka U (gls pme Ol bt g L sla S0l

Columns with at least one common letter are not significant at 0.05 probability levels by Duncans’ test.
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Table 2. The effect of treatments inhibiting the growth of RAizoctonia solani on disease control and some growth traits of Chitti bean under
greenhouse conditions.

Root  necrosis Root weight Shoot weight Root length Stem length
Treatments .

rating (2) @) (cm) (cm)
Check 0.00 ¢ 2.90 be 530¢ 10.50¢ 94.00 b
Bioguard 0.00 ¢ 6.53 a 9.60 a 21.17a 117.70 a
Trichoderma 0.00 ¢ 583 a 7.83b 155b 50.20 ¢
Bioguard + Rhizoctonia 1.40 b 320b 3.90d 16 b 37.70 d
Trichoderma + Rhizoctonia 1.60 b 1.67 ¢ 223 e 8.83d 35.80d
Rhizoctonia 4.00a 0.0d 00f 0.00 e 0.00 e

L, (P0.05) S5l glasals i 09031 olol 0 00K b (gl ime oMl il Gog o b la o Sls

Columns with at least one common letter are not significant at 0.05 probability levels by Duncans’ test.
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Table 3. The effect of treatments inhibiting the growth of R. solani on some physiological traits of Chitti bean in greenhouse conditions.

Treatments Chl. a content

Chl. b content

Total chl. content Carotenoids content

(mg/g fw.) (mg/g fw.) (mg/g fw.) (mg/g fw.)
Check 0.61 a 0.28 ab 0.89 a 0.22 ab
Bioguard 0.63 a 0.32a 095a 0.25a
Trichoderma 0.62 a 031a 093 a 0.24 ab
Bioguard + Rhizoctonia 0.48Db 0.25 be 0.73b 0.19 be
Trichoderma + Rhizoctonia 0.44b 021c 0.63b 0.14 ¢
Rhizoctonia 0.00 ¢ 0.00d 0.00 ¢ 0.00d

L, (P0.05) S5l glasals i 09031 ol 5 000 b (g5l ime oMl il Gp o b la o Sls

Columns with at least one common letter are not significant at 0.05 probability levels by Duncans’ test.
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Fig. 2. The effect of treatments inhibiting the growth of R. solani fungus on the activity of phynylalanine ammonialyase enzyme in Chitti
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Fig. 3. The effect of treatments inhibiting the growth of R. solani on the activity of peroxidase enzyme in Chitti bean.
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