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Testing of media for cultivation of Bacillus subtilis
to control anthracnose disease in chilli
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ABSTRACT: The objective of this study is testing of culture media for Bacillus subtilis in order
to establish simple, low cost of production and stability on the growth inhibition of Colletotrichum
spp., causal agent anthracnose disease of chilli. This study found that the nutrient broth (NB) medium
could be used to prepare the starter of B. subtilis isolate 19w6. It was cultured in NB medium on
shaker at 150 rpm for 5 days at room temperature and storage in refrigerator for 6 months. Five
different media including coconut water, sterilized milk, granulated brown sugar, molasses and NB
medium were tested for growth of B. subtilis isolate 19w6 starter. Higher concentration of bacterial
cells was found in sterilized milk after inoculate B. subtilis isolate 19w6 for 24 hr and it strongly
inhibited the growth of Colletotrichum spp. mycelium after cultured from 1-12 days. The sterilized
milk is simple preparation, cheap and stable ingredients. These results suggested that the sterilized
milk could be used as low cost medium for multiplication of B. subtilis isolate 19w6 bioproduct to
control anthracnose disease in chilli.
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Table1 Number of Bacillus subtilis 19W6 colonies and the percentage of mycelial growth inhibition of 3

species Colletotrichum spp. after stored in room temperature and in refrigerator for 6 months.

Treatment Number of bacterial ___ mycelial growth inhibition (%)"?
(Storage temperature) colonies (cfu/ml.)’ Ca Cc Cg mean
Room temp. 9.82 x 10° 50.5 50.3 42.8 47.9
Refrigerator temp. 1.11x10" 53.8 52.7 459 50.8
F-test ns * ns o *
CV (%) 11.72 14.45 18.15 15.42 17.73
Storage time (week)
0 1.25x 10’ 59.5a 57.1abc 39.6bc 52.1a
2 7.62 x 10% 37.3d 49.2bc 48.9a 45.1bc
4 2.07 x 10°de 54.8abc 54.1abc 45.2abc 51.4ab
6 1.56x 10" ab 56.1ab 53.3abc 42 6abc 50.7ab
8 1.06 x 10" be 54 5abc 44 8¢ 48.3ab 49.2ab
10 2.37 x 10°de 47.7bc 62.8a 50.7a 53.7a
12 3.08 x 10"a 49.3abc 31.7g 38.4c 39.8¢c
14 1.77x10"° ab 56.1ab 55.4abc 45.7abc 52.4a
16 1.77 x 10"ab 45.6¢cd 58.0ab 41.6abc 48.4ab
18 1.08 x 10"°cd 53.6abc 53.4abc 49.0a 52.0a
20 1.68 x 10" bc 53.0abc 49.4bc 42.2abc 48.2ab
22 3.98 x 10°cd 53.7abc 53.7abc 39.5bc 49.0ab
24 6.73x 10°cd 57.0ab 46.6bc 45.0abc 49.5ab
Fotost o o o B o
CV (%) 11.72 14.45 18.15 15.42 17.73

'Means within the same column with a common letter are not significantly different by DMRT (P < 0.05)
*Ca=C. acutatum Cc = C. capsici Waz Cg = C. gloeosporioides

Table 2 Number of Bacillus subtilis 19W6 colonies and the percentage of mycelial growth inhibition
of 3 species Colletotrichum spp. of B. subtilis 19w6 culture in media for 15 days.

Treatment Number of bacterial mycelial growth inhibition (%)"

(Media) colonies (cfu/ml.)’ Ca Cc Cg mean
1 3.14x10'ab 52.0ab 49.0ab 54.8a 51.9a
2 3.46x10"a 54.8ab 50.4a 54.6a 53.3a
3 4.11x10" a 55.4a 49.9a 53.7a 53.0a
4 2.08x10'b 52.7ab 50.3a 53.5a 52.2a
5 2.53x10'b 51.7b 46.9b 51.3b 50.0b

F-test * n * * o

CV (%) 25.84 10.11 15.91 8.19 16.4

Time (days)

0 1.25x10°f 59.5a 57.1a 39.6d 52.0c
1 3.00x10"cd 56.1a 58.8a 50.6¢ 55.1b
2 4.83x10% 59.3a 57.8a 70.4a 62.4a
3 1.52x10'd 58.0a 56.7a 70.6a 61.8a
6 2.31x10°cd 46.9c 44.9b 50.4¢ 47.4d
9 3.30x10'bc 51.4b 47 .4b 51.7¢c 50.1cd
12 4.99x10'b 50.4b 46.7b 55.5b 50.9¢
15 8.90x10'a 45.2¢c 24.9c 39.9d 36.7e

F-test x o . . o

CV (%) 25.84 10.11 15.91 8.19 16.4

'Means within the same column with a common letter are not significantly different by DMRT (P < 0.05)
’Ca=C. acutatum Cc = C. capsici Waz Cg = C. gloeosporioides
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Figure1 The antagonistic Bacillus subtilis 19W6 from (1) room temperature and (2) refrigerator for 24 weeks inhibited
mycelial growth of (A) C. acutatum, (B) C. capsici, (C) C. gloeosporioides compared with mycelium

growth of 3 species of Colletotrichum without B. subtilis after dual cultured on PDA (A3-C3) media.

Figure 2 Colonies of Bacillus subtilis 19w6 on NA after cultured in each medium formulation for 15
days by dilution plating technique. (A) coconut water (B) sterilized milk (C) granulated
brown sugar mixed sweetened condensed milk (D) molasses mixed sweetened

condensed milk and (E) NB medium.
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