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Screening for broad spectrum antagonistic bacteria to control the

causal agents of anthracnose disease and promote plant growth
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ABSTRACT: The objective of this research aimed to screen the broad spectrum antagonistic bacteria
which have capability to enhance the plant growth too. The Bacillus-Ba029, Bacillus-Ba033,
Bacillus-Ba037N, Bacillus-NTS3, Bacillus-MS4, Bacillus-S32, Bacillus-PSK, Bacillus-BS and
Bacillus-BK and Streptomyces-PR15 and Streptomyces-PR87 were investigated. Dual culture bioassay
was tested with Colletotrichum gloeosporioides, C. capsici and C. acutatum, the causal agent of
chilli anthracnose disease. The results showed that 9 isolates including Streptomyces-PR15,
Streptomyces-PR87, Bacillus-Ba029, Bacillus-Ba033, Bacillus-NTS3, Bacillus-MS4, Bacillus-S32,
Bacillus-BS and Bacillus-BK strongly inhibited the growth of fungal pathogens. The inhibited mycelium
shown as abnormal hypha, thickened cell wall and swollen cell were observed under microscopy.
The Bacillus-037N and Bacillus-PSK inhibited some isolates of Colletotrichum spp. with low inhibition
percentage. Assessment for production of indole-3-acetic acid (IAA) and phosphate solubilization
capabilities were investigated. All antagonistic isolates (9 isolates) produced IAA range from 6.23-
19.42 pg / ml. The highest IAA value was produced by Bacillus-PSK at 19.42 g / ml. Only 9 isolates
showed phosphate solubility activity, e.g. Streptomyces-PR15, Streptomyces-PR87, Bacillus-Ba029,
Bacillus-Ba033, Bacillus-NTS3, Bacillus-MS4, Bacillus-S32, Bacillus-BS and Bacillus-BK. The
Streptomyces-PR87 was the best isolate for phosphate solubililization with 3.5 solubilization index (S.1),
followed by Bacillus-NTS3 (3.368 S.1.). From this research, the four high potential candidates including
Streptomyces-PR15, Bacillus-Ba033, Bacillus-Ba029 and Bacillus-NTS were selected for further study
for biological control of anthracnose disease and promote plant growth of chilli seedlings or plants.
Keywords: biological control, Chilli diseases, plant growth promoting bacteria, bacteria for phosphate
solubilization,
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Fig. 1 Dual culture assay of C. acutatum (Acu3)(a) and C. acutatum (Acu 10)(b) by antagonistic
bacteria isolates. (A) Streptomyces -PR15, (B) Streptomyces -PR87 (C) Bacillus -Ba033,
(D) Bacillus -Ba037N, (E) Bacillus- Ba029 ,(F) Bacillus -S32, (G) Bacillus -PSK, (H) Bacillus
-BS, (1) Bacillus -BK, (J) Bacillus- NTS3, (K) Bacillus -MS4 and (L) Control.Photographs were
taken after incubating at 27 °C for 7 d.

(e}

Fig. 2 Dual culture assay of C. gloeosporioides( Glo-c3) (a), C. gloeosporioides( Glo 7) (b) and C.
gloeosporioides (Glo-c8) (c) by antagonistic bacteria isolates. (A) Streptomyces-PR15,
(B) Streptomyces—PR87 (C) Bacillus-Ba033, (D) Bacillus-Ba037N ,(E) Bacillus-Ba029 ,(F)
Bacillus -S32, (G) Bacillus -PSK, (H) Bacillus -BS, (I) Bacillus-BK, (J) Bacillus- NTS3 ,(K)
Bacillus -MS4 and (L) Control . Photographs were taken after incubating at 27 °C for 7 d.
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Fig. 3 Dual culture assay of C. capsici (Cap 9) (a) and C. capsici (Cap5) (b) by antagonistic bacteria
isolates. (A) Streptomyces -PR15, (B) Streptomyces —-PR87, (C) Bacillus -Ba033, (D) Bacillus —
Ba037N ,(E) Bacillus -Ba029 ,(F) Bacillus -S32, (G) Bacillus -PSK, (H) Bacillus -BS, (I) Bacillus -BK,
(J) Bacillus- NTS3, (K) Bacillus -MS4 and (L) Control. Photographs were taken after incubating at 27

°Cfor7d

Fig. 4 Light microscopic observations of Colletotrichum mycelium at inhibition zone by antagonistic
isolates (A-K) compared with normal mycelium in control treatment (L). (A) Streptomyces -PR15,
(B) Streptomyces-PR87 (C) Bacillus-Ba033, (D) Bacillus -Ba037N ,(E) Bacillus -Ba029 ,(F)
Bacillus -S32, (G) Bacillus -PSK, (H) Bacillus -BS, (1) Bacillus -BK, (J) Bacillus- NTS3, (K) Bacillus

-MS4 and (L)Control.
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Fig. 5 Capability for Phosphate solubilization by antagonistic Streptomyces spp. and Bacillus spp.
after testing on Pikovskaya's agar media. Pikovskaya'sagar (A) Streptomyces-PR15,
(B) Streptomyces-PR 87, (C) Bacillus-Ba033, (D) Bacillus-Ba029, (E) Bacillus-NTS3, (F)
Bacillus-BK, (G) Bacillus-BS, (H) Bacillus-S32, (l) Bacillus-MS4, (J) Bacillus-PSK, (K)

Bacillus-Ba037N
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Table 2 Quantitative determination of IAA production and phosphate solubilization index of

antagonistic Streptomyces spp. and Bacillus spp.

antagonist IAA production” Phosphate solubilization”
(Mg /ml) index (S.1)
Streptomyces -PR15 6.83f 2.282 ab
Streptomyces -PR87 7.38 f 25a
Bacillus-Ba033 716 f 2c
Bacillus-Ba029 9.92d 1.921cd
Bacillus-NTS3 8.66 e 2.368 a
Bacillus-BK 6.24 f 2.710d
Bacillus-BS 125¢ 1.736 d
Bacillus-S32 8.87 de 2.052bc
Bacillus-MS4 1216 ¢ 1.71d
Bacillus-PSK 19.42 a Oe
Bacillus-Ba037N 15.18 b Oe
F-test ** *
CV (%) 8.41 8.07

" Means followed by the same later in the same column were not significantly different at P<0.05

*), P<0.01 (**) by LSD.
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