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Efficiency of biological fungicide prepared from mutant Trichoderma isolates on control of soybean
charcoal rot disease

F. GOHARZAD', M.A. TAJICK GHANBARY?®, S. SHAHBAZI®
1 &2. PhD. student & Associate professor, respectively; Department of Plant Protection, Sari Agricultural Sciences and
Natural Resources University, Sari, Iran; 3. Assistant professor, Nuclear Agriculture School, Nuclear Science and Technology
Research Institute (NSTRI), Atomic Energy Organization of Iran (AEOI), Karaj, Iran

Abstract

Charcoal rot is the most important fungal disease on soybean in Iran. According to the absence of the resistant cultivars, soil inhabitant and
the high pathogenicity rate of the pathogen, chemical and crop control alone is not succeed. To improve the efficiency of disease biological
control on soybean in greenhouse, the wild type Trichoderma koningii NAS-K1 (non radiated) and the selective mutant NAS-K1M25 isolates
were used. The induction of mutation in wild type increases the biological control efficiency of the disease. The efficiency of powder, granular
and seed coating bio-formulations, were evaluated separately in greenhouse. Powder has the best effect in reducing the disease; granular bio-
formulation has the best effect on plant growth and its yield and seed coating, has the best effect on seed germination characteristics and vigor
index. The application of these bio-formulations increased soybean growth indices compared to the control and chemical treatments. The highest
yield production increase in the presence of the pathogen was observed by seed coating treated with NAS-K1M25. Study on viability of
biological agent in powder and granular bio-formulations, showed that it has slight decrease and still effective for a period of 11 months at room
temperature, but keeping it at 4 °C has a positive effect on it.
Keywords: Biological fungicide, charcoal rot, induction of mutation, soybean Trichoderma.
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Table 1. The result of the percent analysis of growth inhibition of
Macrophomina phaseolina by Trichoderma species in dual culture

Precentage of growth inhibition of

Trichoderma Isolates . -
Macrophomina phaseolina

T. harzianum 43.95+1.70
T. viride 41.40°+0.85
T. koningii 64.56°+0.61
T. virens 40.83°+1.38
T. atroviride 51.05"+4.74
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Fig. 1.The result of the growth inhibition of Macrophomina phaseolina by Trichoderma mutants dual culture. The different letters in each
column are significantly difference at the 5% level
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Table 2.The comparison of soybean growth parameters (shoot length, root length, fresh and dry weight of root & shoot and the disease index)
treated with Trichoderma spore suspension (wild type NAS-K1 and two mutant selective isolates NAS-K1IM1 & NAS-K1M25).

Treatment Rv?,gitg%;y Swg;g tr y Rvsgitgvr\‘/tet Sfxg;met Root length Shoot length |r?g?§§§ie
control 0/0840/23% 0/70£1/37" 0/44+0/80%  2/41+4/14%  3/23+19/54°  1/65 +21/24°  0/00+1/00°
NAS-K1 0/11:£0/42% 0/42+1/82%  0/37+1/21*  1/08+4/47™  5/18+25/80*  2/65+30/30®  0/00+1/00°
NAS-K1+P 0/11+0/34% 0/28+1/44™  0/58+1/36*°  1/09+4/35°  5/00+30/57* 2/52+28/28° 0/52+1/38°
NAS-K1M1 0/11+0/38* 0/48+1/42"  0/51£1/17*¢  0/94+3/25°  4/33+26/61"" 2/24+29/35° 0/001/00°
NAS-K1M1+P 0/06=0/32" 0/21+1/82®  0/17+0/97°°  0/57+5/14%  3/53+25/78% 4/34+28/65" 0/46£1/25°
NAS-K1M25 0/10+0/44° 0/414£1/49™  0/52+1/49®  1/23+3/45°  3/57+29/48%°  4/91+32/94°  0/00£1/00°
NAS-K1M25+P 0/12:£0/40® 0/97+2/112 0/65+1/61°  2/04+6/00°  4/03+32/14° 4/65+26/61°  0/35+1/13°
M. phaseolina 0/03+0/15¢ 0/25+1/05° 0/28+0/54°  0/57+3/17°  2/66+13/31 1/37+£17/51°  0/52+3/63°
Chemical 0/08+0/33%  0/42+1/61%°  0/36£1/05%%  1/17+4/36™  4/98+22/48% 3/92+23/95%  0/52+2/38"

il o Aoy 0 C]ﬁ»ﬂ)) &5)“)1:5'# | ekas QLS O g o s Soglie Ly o
* The different letters in each column are significantly difference at the 5% level
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Table 3. Treatments used in the evaluation stage of bio-formulation effectiveness on soybean growth indices in greenhouse conditions

Control

(CW) Seed coating & Wild type

(GW) Granola & wild type

(PW) Powder & wild type

(CM) Seed coating & Mutant

(GM) Granola & Mutant

(PM) Powder & Mutant

(CWP) Seed coating & Wild type & Pathogen

(GWP) Granola & wild type & Pathogen
(PWP) Powder & wild type & Pathogen
(CMP) Seed coating & Mutant &Pathogen
(GMP) Granola & Mutant & Pathogen
(PMP) Powder & Mutant & Pathogen
(Pathogen ) M. phaseolina

(Chemical) Tiabendazole

(Commercial) Trichodermin-B
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Fig. 2. Comparison of the effect of bio-formulations on soybean growth parameters in greenhouse evaluation. The different letters
in each column are significantly difference at the 5% level.
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each column are significantly difference at the 5% level
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Fig. 6. Comparison of the effect of seed coating bio-formulation
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each column are significantly difference at the 5% level
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Fig. 3. Comparison of the effect of bio-formulations on soybean
yield production in greenhouse evaluation. The different letters
in each column are significantly difference at the 5% level
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Fig. 7. Evaluation of viability steps of biological agent in powder bio-formulation prepared from wild type of Trichoderma during 15 months.
chart -M-: bio-formulation storage at 25 °C and chart -®-: bio-formulation storage at 4 °C.
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