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Table 1. Treatments and their abbreviated names.
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No. Treatment Abbreviated name
1 Control without antagonist and pathogen (sterilized soil) TOMOS1
2 T. harzianum without pathogen (sterilized soil) TIMOS1
3 T. atroviride without pathogen (sterilized soil) T2MOS1
4 T. harzianum + T. atroviride without pathogen (sterilized soil) T3MOS1
5 M. phaseolina in soil without antagonists (sterilized soil) TOMI1S1
6 T. harzianum + M. phaseolina in soil (sterilized soil) TI1M1S1
7 T. atroviride + M. phaseolina in soil (sterilized soil) T2M1S1
8 T. harzianum + T. atroviride + M. phaseolina in soil (sterilized soil) T3M1S1
9 M. phaseolina in stem tip without antagonists (sterilized soil) TOM2S1
10 T. harzianum + M. phaseolina in stem tip (sterilized soil) TIM2S1
11 T. atroviride + M. phaseolina in stem tip (sterilized soil) T2M2S1
12 T. harzianum + T. atroviride + M. phaseolina in stem tip (sterilized soil) T3M2S1
13 Control without antagonists and pathogen (non sterilized soil) TOMOS2
14 T. harzianum without pathogen (non sterilized soil) TIMO0S2
15 T. atroviride without pathogen (non sterilized soil) T2MO0S2
16 T. harzianum + T. atroviride without pathogen (non sterilized soil) T3MO0S2
17 M. phaseolina in soil without antagonists (non sterilized soil) TOM1S2
18 T. harzianum + M. phaseolina in soil (non sterilized soil) TIM1S2
19 T. atroviride + M. phaseolina in soil (non sterilized soil) T2M1S2
20 T. harzianum + T. atroviride + M. phaseolina in soil (non sterilized soil) T3M1S52
21 M. phaseolina in stem tip without antagonists (non sterilized soil) TOM2S2
22 T. harzianum + M. phaseolina in stem tip (non sterilized soil) TI1M2S2
23 T. atroviride + M. phaseolina in stem tip (non sterilized soil) T2M2S52
24 T. harzianum + T. atroviride + M. phaseolina in stem tip (non sterilized soil) T3M2S52
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Abstract

The charcoal rot disease caused by Macrophomina phaseolina is the most common disease of soybean in
many parts of the world. Because of the soil-born and high saprophytic nature of the fungus in the soil, lack of
effective control of the disease and environmental contamination due to the application of chemical pesticides,
beneficial microorganisms such as Trichoderma species can be used for biocontrol of plant diseases. In this
study, two isolates of Trichoderma harzianum and T. atroviride were studied in biocontrol of M. phaseolina and
in the induction of plant resistance to pathogen under greenhouse conditions. The results showed that in
treatments of soil inoculated with pathogen, 7. harzianum isolate reduced the disease by 62 and 65 percent in
sterile and non-sterile soil, respectively. The T. atroviride isolate reduced the disease by 59 and 62 percent in the
sterile and non-sterile soil, respectively. The combination of two Trichoderma isolates reduced the disease by 67
and 70 percent, respectively. According to the results, in the treatment of soybeans inoculated with pathogen, T.
harzianum isolate reduced the disease by 56 and 58 percent in sterilized and non-sterilized soil, respectively. The
Trichoderma atroviride isolate reduced the disease by 52 and 53 percent in sterile and non-sterile soil,
respectively. The combination of two Trichoderma isolates reduced the disease by 60 and 63 percent,
respectively. Trichoderma isolates in the non-sterile soil were more effective in reducing disease. Trichoderma
isolates in treatments of inoculated soil with the pathogen were more effective in reducing disease. T. harzianum
isolate decreased the disease more than 7. atroviride isolate in both methods that pathogen was used. The
combining of two Trichoderma isolates also had a greater impact on the reduction of disease and resistance
induction.
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