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Abstract: The fungus, Colletotrichum capsici , is known to be a causal agent of anthracnose disease of chilli pepper. It caused
severe loss in both of fruits and seed productions. The objective of this study is to evaluate the potential of 7 isolates of

antagonistic Streptomyces spp. including Streptomyces —PR13, -PR15, -PR22, -PR33, -PR78, -PR84 and -PR87 for biological
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control of chilli pepper anthracnose disease. The C. capsici isolates were single spore isolated from infected chilli fruits
collected from Khon Kaen, Mugdahan and Sakolnakhon provinces. The antibiosis activity was tested by dual culture
bioassay.Result showed that all of antagonistic Strepfomyces isolates strongly inhibited the growth of all 18 isolates of C.
capsici mycelium. The antibiosis activity was differed among isolates of Streptomyces and type of tested culture medium. The
strongest inhibition obtained from Streptomyces-PR22, followed by -PR78, -PR13, -PR15, -PR87, -PR84 and -PR33,
respectively. The hyphal tip of C. capsici nearest the Streptomyces discs were examined under light microscope at 14 days of
co-cultured. Morphological characteristics of C. capsici hyphae were changed after exposed to secondary metabolites secreted

from Streptomyces -PR13,-PR15, -PR33, -PR84 and -PR87 as hyphal swelling. The Strepfomyces PR-22 caused swelling and

lysis of mycelium whereas Streptomyces-PR78 produced swelling and distorted hyphae.

Keywords: actinomycetes, biocontrol and chilli disease
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Figure 1. Symptom and characteristics of Colletotrichum capsici on chilli fruit and culture medium. A. symptom on
chilli fruit B. lesion with numerous of acervuli examined under the stereo-microscope, C. acervuli with

dark, long setae and hyaline fusoid conidia, D. growth on PDA culture.

Control

Figure 2. The antagonistic Streptomyces-PR13, -PR15, -PR22, -PR33, -PR78, -PR84 and -PR87 inhibited the growth

of Colletotrichum capsici mycelium after dual cultured for 7 days on PDA
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Control

-PR13
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Figure 3. The antagonistic Streptomyces-PR13, -PR15, -PR22, -PR33, -PR78, -PR84 and -PR87 inhibited the

growth of Colletotrichum capsici mycelium after dual cultured for 14 days on AGMA .

Table 1. The inhibition zones between antagonistic Streptomyces isolates and hyphal tip of C. capsici isolates after

culture for 7 days on PDA.

Streptomyces Inhibition zones (mm)1 % CV
isolates AGMA* PRI13 PR15 PR22 PR33 PR78 PR84 PR87
(Control)

Cap 1 Oc 10.0 ab 13.8 ab 155a 12.0 ab 145a 12.8 ab 13.8 ab 11.65
Cap 2 0b 123 a 85a 13.8a 10.8 a 12.8a 95a 125a 24.23
Cap 3 -13¢ 11.5b 9.8b 17.5a 10.3b 11.8b 10.0b 11.0b 11.65
Cap 4 -1.5d 16.5a 12.5b 155a 10.5b 123b 7.0c 9.5 be 11.97
Cap 5 -1.5¢ 10.8 a 9.0 ab 13.5a 35D 11.0a 8.0 ab 9.3 ab 19.32
Cap 7 0d 14.0b 9.8 be 223a 7.8 ¢ 8.8 ¢ 11.3 bc 10.3 be 19.71
Cap 9 0b 11.4a 133 a 11.8a 12.0a 13.0a 12.0a 113 a 15.64
Cap 11 Oe 12.3 ab 10.0 be 16.0 a 4.5d 9.0 be 73 cd 10.8 be 20.43
Cap 13 -40c 10.0 ab 12.0a 125a 350 11.0 ab 10.5 ab 113 a 12.24
Cap 16 Oc 8.0b 85D 11.1b 8.0b 16.8 a 10.5b 11.8b 16.60
Cap 17/3 -10.0c 85b 9.8b 153 a 10.8 b 11.0b 9.5b 103 b 19.30
Cap 17/4 25¢ 11.3 ab 95 Db 13.5a 8.0b 11.3 ab 10.0 ab 9.3b 17.25
Cap 18 0.8¢ 8.8d 15.3 ab 17.8a 9.8 cd 13.0 bc 113 cd 15.5 ab 12.01
Cap 21 3.5d 11.5b 9.8 be 153 a 10.0 be 11.8b 85¢ 8.8¢ 8.34
Cap 24 -0.3d 9.3 bc 10.5 be 14.0a 11.0b 11.3 ab 75¢ 9.5 be 13.67
Cap 26 -1.3¢ 10.8 b 9.0b 19.5a 11.5b 12.0b 10.0b 11.8b 16.25
Cap 27 -1.8¢ 8.8 bc 10.0b 148 a 33d 8.8 bc 73 ¢ 9.3 be 10.88
Cap 33 05e 7.0d 9.0c 15.8a 11.5b 13.0b 11.3b 13.0b 8.37
Mean 1.23 11.02 11.24 15.79 9.88 12.30 10.24 12.03

"Means within the same row with a common letter are not significantly different by DMRT (P < 0.01)

*minus symbol means no inhibition zone and C. capsici hyphae grew over the AGMA disc
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Figure 4. Effects of extracellular secondary metabolites of antagonistic Streptomyces —PR13,PR-15,-PR22,- PR33,
PR-78,-PR84 and -PR87 on C. capsici mycelium after dual culture for 14 days and observed under light

microscopes (40X).

Table 2. The inhibition zones between antagonistic Streptomyces isolates and hyphal tip of C. capsici isolates after

culture for 14 days on AGMA

Streptomyces Inhibition zones (mm)' % CV
isolates AGMA* PR13 PR15 PR22 PR33 PR78 PR84 PR&7

(Control)
Cap 1 -9.8d 8.0 be 12.0b 17.5a 6.0c 10.0 be 7.8 bc 7.5 be 26.63
Cap 2 6.5¢ 1230 12.5b 16.8 a 1230 13.5ab 12.5b 12.0b 13.92
Cap 3 9.5¢ 11.8 ab 7.5b 19.5a 8.0b 10.0b 63D 9.8b 21.23
Cap 4 -12.0d 12.8b 9.0 be 185a 12.8b 8.5 bc 6.8¢c 63c 21.50
Cap 5 0d 155a 85¢ 183 a 1130 9.5 bc 10.5 be 10.0 be 5.46
Cap 7 23¢c 1230 10.5b 213a 10.5b 10.8b 1130 9.8b 12.48
Cap 9 5.0d 16.5a 14.0b 15.5 ab 10.5¢ 11.8¢ 10.8 ¢ 10.8 ¢ 7.23
Cap 11 -2.5d 10.8b 8.8 be 15.8a 53¢ 9.8 be 9.0 be 7.0 bc 24.55
Cap 13 0b 114a 133a 11.8a 12.0a 13.0a 12.0a 113a 15.64
Cap 16 -25.0c¢ 10.3 ab 10.3 ab 145a 13.0a 9.5 ab 9.5 ab 8.0b 13.86
Cap 17/3 2.0d 145a 12.0 ab 14.0a 8.5 bc 8.3 be 6.8¢c 11.5 ab 17.41
Cap 17/4 25¢ 11.3 ab 95 b 13.5a 8.0b 11.3 ab 10.0 ab 93b 17.25
Cap 18 6.8d 14.8 be 16.8 ab 19.5a 12.8 ¢ 13.5¢ 13.5¢ 16.5b 8.41
Cap 21 -19.5d 85b 88D 153a 53¢ 88D 6.3 be 7.8b 19.28
Cap 24 83c¢ 14.3 ab 11.3 be 155a 14.3 ab 12.3 ab 43d 10.8 be 12.61
Cap 26 -13.8d 13.0b 95¢ 19.0a 7.8¢ 10.0c 85¢ 9.8 ¢ 12.84
Cap 27 -12.3d 7.5 be 9.0 be 17.5a 7.0 be 11.5b 8.5bc 6.5¢ 27.39
Cap 33 6.0d 9.0 cd 12.5 be 18.0a 9.8 cd 14.8 ab 10.0 cd 10.8 be 15.70
Mean -1.27 11.63 10.39 16.76 8.91 10.84 8.93 9.47

'Means within the same row with a common letter are not significantly different by DMRT (P < 0.01)

*minus symbol means no inhibition zone and C. capsici hyphae grew over the AGMA discs



