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Evaluation of Bio-control and Colonization Potential of Molecular Improved
Trichoderma harzianum Strains gainst Rhizoctonia solani Diseases of Bean
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Fig. 1: ChBD Chitinase Enzyme E18-10 from the T. atroviride fungus and binding to the amino end of chitinase 42
after the peptide signal region
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Fig. 2a: Schematic diagram of the chitinase gene of Cimmer 42 with primer (PF1/R3xbal)
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Fig. 2b: Confirmation of the chitinase chimer42 with primers (PF1/R3xbal) .C": Sample without DNA M, ladder mix
100bp, 1: Chit42-ChBD 3, 2: Chit42-ChBDS6, 3: Chit42-ChBD?7, 4: Chit42-ChBD11, 5: Chit42-ChBD13, 6: Chit42-
ChBD15, wt: T. harzianum (T8-7), C*: PEJT plasmid
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Fig. 3a: Schematic of Chitinase Chimer 42 with Primer (PF1/R3chit42)
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PEJT oed «C* (T, harzianum (T8-7) wt

Fig. 3b: Confirmation of Chimeric 42 gene with primers (PF1/R3Chit42). ) .C: Sample without DNA, M: ladder mix
100bp, 1: Chit42-ChBD3, 2: Chit42-ChBDS, 3: Chit42-ChBD7, 4: Chit42-ChBD11, 5: Chit42-ChBD13, 6: Chit42-
ChBD15, Wt: T. harzianum (T8-7), C*: plasmid PEJT
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Fig. 4: Dual culture of Rhizoctonia and Trichoderma (after four days) from the upper right to left wild type, Chit42-
ChBD?7, Chit42-ChBD6, Chit42-ChBD3, downstream of R. solani (AG-4), ChBD15, Chit42- ChBD13, Chit42-
ChBD11, T = Trichoderma R =Rhizoctonia
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Fig. 5: Macroscopic examination of dual culture of Trichoderma and Rhizoctonia. 72 hours after planting. Control: Petri
contain Rhizoctonia. Each number has an average of 3 replays. Significant statistical difference at probability level
(P<0.05) with Duncan multiple test
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Table 2: Root disease in greenhouse conditions (different growth stages)
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Harvesting : Mid-vegetative Double leaf Pots treated with...
reproductive stage

40-35° 25« 350 40 Chit42- ChBD 3
42¢ 30 <301 45-50° Chit42- ChBD 6

40-35° 20¢ <30% 40 Chit42- ChBD 7

70-60° 30 38 45-50° Chit42- ChBD 11

40-35° 40° 40° 40 Chit42- ChBD 13

40-35° 254 30« 40 Chit42- ChBD 15
60° 40° 40° 50° T. harzianum (T8-7)

o¢ 0° 0° 0° Control (without treatment)

1002 1002 1002 1002 Control (with pathogen)
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The severity of the disease is shown as percentages. Each number is five repetitions. Non-similar letters in each column have a
statistically significant difference at probability level (P<0.05) with Duncan's multiple test
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Fig. 6: Microscopic confirmation of colonization A: confirmation of the penetration of the hypha into the root B:
confirmation of surface colonization
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Fig. 7: Molecular analysis of colonization of Trichoderma isolates: Chit42-ChBD 3, Chit42-ChBD 6, Chit42-ChBD 7,
Chit42-ChBD 11, Chit42-ChBD 13, Chit42-ChBD 15. a: Root surface sterilization, b: Washing the root, C: Positive
control, M: Ladder mix
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