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ABSTRACT: This research aimed to evaluate the antagonistic potential of 3 isolates of endophytic actinomycetes
Streptomyces sp. (PE06, CT18 and CT20) and Bacillus subtilis on mycelial growth inhibition of anthracnose pathogen
(Colletotrichum gloeosporiodes Coll-1) of chilli. In dual culture assay, the result showed that the 4 antagonistic
bacteria isolates were significantly inhibited (P < 0.05) mycelial growth of C. gloeosporiodes Coll-1 with, 45.14,
39.58, 26.39 and 53.82%, respectively. Using sealed plate assay for 120 hours, it was found that CT20 showed
the significantly highest inhibition (P < 0.05) of the mycelial growth up to 64.17%, followed by CT18, PEO4 and B.
subtilis had 31.67, 30 and 28.75, respectively. There were no direct contact between the fungal mycelium and
Streptomyces sp. 3 isolates in a double-dish chamber. Then, the numbers of spore formation in pathogenic
fungus were inspected; CT20 had the highest spore formation inhibition (94.93%), followed by CT18 and PEQ6.
This study suggested that volatile organic compounds (VOCs) from the Streptomyces sp.CT20 was effective
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against the growth of C. gloeosporiodes Coll-1 based on in vitro antimicrobial activity of mycelial growth and
spore reduction. The obtained results suggested that the endophytic actinomycetes Streptomyces sp. CT20
could be used as biocontrol agent for anthracnose disease in chilli under laboratory conditions. However,
further studies should be carried out in commercial chilli production under greenhouses and fields to confirm
their effectiveness for biological control of plant diseases.

Keywords: Streptomyces spp.; Bacillus subtilis; volatile substance; Colletotrichum gloeosporiodes; chilli
anthracnose
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Figure 1 Anthracnose symptoms of chilli in cultivated area (A), symptoms on the infected chilli (B),
numerous of spore masses on the infected chilli under stereo microscope(C), and culture and
morphological characteristics of Colletotrichum gloeoporioides Coll-1 causal agent of chilli anthracnose
disease; colony on PDA at 7 days after incubation at 25°C from above (D), from below (E) and conidia.

(Scale bar = 10 pm).
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Figure 2 Pathogenicity test of the chilli anthracnose inoculated with Colletotrichum gloeoporioides Coll-1-
Coll-4 by detached fruit assay at 7 days after inoculation (wounding method) (A), lesion generated by C.

gloeosporioides Coll-1 (B) and spore masses of C. gloeosporioides Coll-1 in detached chilli fruit
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Control B. subtilis CT18

Streptomyces spp.

Figure 3 Inhibition efficiency of the 4 antagonistic bacteria isolates on mycelial growth of Colletotrichum

gloeosporioides Coll-1 caused by chilli anthracnose disease by using dual culture assay

Table 1 The efficacy of 4 antagonistic bacteria isolates against Colletotrichum gloeosporioides Coll-1 by dual culture

assay

Antagonistic bacteria Radial growth (mm.) Inhibition zone (mm.) 'PIRG (%)

Bacillus subtilis 22°D 26 A 53.82 A

Streptomyces sp. PEO6 26 C 22B 45.14 B

Streptomyces sp. CT18 29 B 19 C 39.58 C

Streptomyces sp. CT20 35 A 13D 26.39D
CV (%) 1.54 2.19 2.18
LSDyg.0s 0.08 0.08 1.69

1PIRG = Percent inhibition of radial growth

2 Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test
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Figure 4 Inhibition efficiency of the 4 antagonistic bacteria isolates on mycelial growth of Colletotrichum

gloeosporioides Coll-1 caused by chilli anthracnose disease by using sealed plate assay at 120 hours

Table 2 The efficacy of 4 antagonistic bacteria isolates against Colletotrichum gloeosporioides Coll-1 by using sealed

plate assay at 72 and 120 hours

'PIRG (%)
Antagonistic
At 72 hours At 120 hours
bacteria

Radial growth (mm.) PIRG (%) Radial growth (mm.) PIRG (%)
Bacillus subtilis 43 °A 12.32 B 57 A 28.758B
Streptomyces sp. PEO6 38 B 16.67 B 56 AB 30.00 B
Streptomyces sp. CT18 39 B 1594 B 54 B 31.678B
Streptomyces sp. CT20 24 C 46.38 A 30 C 64.17 A

CV (%) 3.89 12.89 1.55 4.48

LSDg 05 0.26 5.58 0.14 3.26

PIRG = Percent inhibition of radial growth

2 Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test
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Figure 5 Suppression of conidia production of Colletotrichum gloeosporioides Coll-1 by the 4 antagonistic bacteria

isolates by using dual culture assay (A, B) and sealed plate assay at 120 hours (C, D)
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Figure 6 Mycelial abnormalities of Colletotrichum gloeosporioides Coll-1 caused by diffusible antimicrobial
compounds secreted by the 4 antagonistic bacteria isolates. The red arrows indicated the point of

abnormality in the hyphae. Malformed hyphae of C. gloeosporioides Coll-1 exposed to the 4 antagonistic

bacteria isolates (B-I). Healthy hyphae (A)
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Figure 7 Mycelial abnormalities of Colletotrichum gloeosporioides Coll-1 caused by volatile antimicrobial
compounds secreted by the 4 antagonistic bacteria isolates. The red arrows indicated the point of
abnormality in the hyphae. Malformed hyphae of C. gloeosporioides Coll-1 exposed to the 4 antagonistic
bacteria isolates (B-l). Healthy hyphae (A)
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