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Controlling Charcoal Rot of Black Gram Seed cv.

Phitsanulok 2 by Antagonistic Fungi

AIAUT AUMAUNT LA ANLIA ﬂ'ﬁ‘?ﬁ)\?ﬁw

Ungkana Kuntajun " and Sombat Srichuwong "

Abstract: Blotter method was used to detect Macrophimina phaseolina, the causal agent of charcoal rot disease,
on black gram seed ¢v. Phitsanulok 2. Only 23.75 % of seeds were contaminated with the fungus. The study on
antagonistic effects of Trhichoderma harzianum 1103, T. harzianum, T. virens 1G10 and T. virens 1G2 on growth
inhibition of M. phaseolina were carried out using dual culture method. It was indicated that 7. harzianum 1103
had given the best result. Antagonistic mechanisms of the tested fungi were also examined by slide dual culture
technique. All four fungi showed the parasitic characters by coiling around and penetrated into the hyphae of M.
phaseolina. The hyphae of M. phaseolna then became lysis and subsequently collapsed. Among them T,
harzianum 1103 had the abilities to decrease pre-emergence damping off, post-emergence damping-off and

abnomnal seedlings and to increase seedlings emergence, shoot length, root length, fresh weight and dry weight.

Keywords: Black gram, charcoal rot disease, Macrophomina phasseolina, antagonistic fungi, biocontrol
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Table 1 Percentage of fungi associated with seeds of black gram cv. Phitsanulok 2.

Fungi Percentage"
Alternaria sp. 5.00
Aspergilius niger 2.25
Cladosporium sp. 1.00
Curvularia sp. 26.25
Colletotrichum sp. 1.00
Fusarium sp. 0.25
Macrophomina phaseclina 23.75
Myrothecium sp. 0.75

"Each value is a mean of 4 replications of 400 seeds.
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Table 2 Comparison of effectiveness of Trichoderma spp. in inhibiting the growth of Macrophomina

phasedociina in dual culture test.

Antagonistic fungi

Growth inhibition" (%)

24

Trichoderrma harzianurm 1103 69.59 a
Trichoderrma harzianum 67.96 b
Trichoderma virens 1G10 67.54 b
Trichoderma virens 1G2 65.27 ¢
LSD onon 1.37
CV {%) 1.36

A, . . .
Each value is a mean of 7 replications

*Means in column followed by the different letter are significantly different at P=0.01 according to LSD
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Figure 1 Effectiveness comparison of Trichoderma spp. in inhibiting
the growth of Macrophomina phaseolina in dual culture test.

P= M. Phaseolina, T= Trichoderma sp.

C
Figure 2 Mycoparasitism of Macrophomina phaseolina by Trichoderma harzianum
1103 (A) T. harzianum (B) T. virens 1G10 (C) and T. virens |1G2 (D) was

exhibited by coiling around the hyphae of M. phaseolina (a) and
penetrating into the pathogen hyphae causing collapse (b).
TR= Trichoderma sp., MC= M. phaseolina
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Table 3 Effect of Trichoderma spp. on seedling emergence, pre-emergence damping-off, post-

emergence damping-off and abnormal seedlings of black gram by soil inoculation with

Macrophornina phaseolina.

Treatment Seedling Pre-emergence Post-emergence Abnormal
emergence" damping-off" damping-off" seedling
(%} (%) (%} (%)
Control {uninoculated) 97.00 a” 3.00b 0.50 d 1.50 d
Inoculated+M. phaseolina 53.75b 46.25 a 11.75a 2750 a
Inoculated+T. harzianum 1103 93.00 a 7.00 b 3.25¢d 13.00 ¢
Inoculated+T. harzianum 92.75 a 9.00 b 5.00 be 14.25 bc
Inoculated+T. virens 1G10 91.00 a 8.00b 5.50 be 14.50 be
Inoculated+T. virens 1G2 89.50 a 10.50 b 7.50 b 22.00 ab
LSD o001, 7.89 7.61 3.34 8.36
CV (%) 4.50 26.79 29.40 26.57

"Each value is a mean of 25 seedlings

“Means in same column followed by the same letter are nct significantly different at P=0.01 according to L8D
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Table 4 Effect of Trichoderma spp. on shoot length, root length, fresh weight and dry weight of black

gram by soil inoculation with Macrophornina phaseolina.

Treatment Shoot Ienght“ Root Iength" Fresh weight Dry weight"
{cm) {cm) (@ {9)
Control (uninoculated) 19.02 ab” 15.48 d 25.55 b 2.82 ¢
Inoculated+M. phaseolina 15.60 b 13.25 e 18.96 c 242 d
Inoculated+T. harzianum 1103 2287 a 2220 a 27.55a 340 a
Inoculated+T. harzianum 22.08 a 19.96 b 2732 a 3.30 ab
Incculated+T. virens 1G10 20.59 a 1842 ¢ 26.80 a 322D
Inoculated+7. virens 1G2 19.57 a 15.94 d 2408 b 3.18 b
LSD o0, 5.04 1.26 0.81 0.18
CV (%) 12.41 3.51 1.58 2.98

YEach value is a mean of 25 seedlings

“Means in same column followed by the same letter are not significantly different at P=0.01 according to LSD
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