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Plant Growth-Promoting Effects of Antagonistic Bacillus sp. YJ-3 against Fusarium

Wilt of Watermelon-Rootstock Gourd

Jin-Ho Kim', Yong-Hwa Choi and Gil-Jae Joo"(Dept. of Plant Resources, Sangju National University*, Sangju, 702-711, Korea, "Dept. of
Agticultural Chemistry, Kyungpook National University, Taequ, 742-711, Koren)

ABSTRACT : Twelve antagonistic strains against Fusarium wilt of watermelon-rootstock gourd were selected from 54
bacterial isolates which were isolated from the rhizosphere of crop plants growing in various locations. They showed
strong inhibitory effects on growth of Fusarium osysporum f. sp. niveum, the causal agent of watermelon-rootstock gourd
Fusarium wilt. Among these antagonists, the isolate YJ-3 was the most pronounced in growth-promoting ability for
watermelon-rootstock gourd. The growth of watermelon-rootstock gourd in bed soil inoculated with YJ-3 was better by 46
and 13% than those in commercial bed soil alone and in bed soil inoculated with commercial microbial inoculant,
respectively. The antagonistic plant growth-promoting rhizobacterium, strain No. YJ-3, was identified as Bacillus sp. on
MIDI system. Furthermore, Bacillus sp. YJ-3 showed antifungal activity on growth against Alternaria cucumerina, Botrytis
cinerea, Colletotrichum orbiculare, Didymella bryoniae, Rhizoctonia solani and Fusarium oxysporum.
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Table 1. The isolated antagonistic bacteria to Fusarium oxysporum f.
sp. niveum causing Fusarium wilt and their plant growth
promoting effect

Dry weight (mg/plant)

Diameters”

stmins  of inhibition  CCTTAnAON

zones (mm)  Tate (%) on MS agar” at bed soil”
Blank 0+ 00 82 + 00 51+ 003 131 2 003
YI-2 26 £ 05 90 *+ 0.1 58 + 014 150 4 Q.13
YJ-3 30 £ 03 9 + 0.1 71 £ 013 183 £ 0.12
YJ-8 25 + 03 93 + 0.2 63 + 014 162 + 0.15
YI-10 21 £ 05 8 + 0.2 57 + 016 147 + 016
YJ-19 32 =02 99 * 01 6 * 017 178 * 0.19
Y21 22 = 02 89 + 0.1 55 £ 012 139 + 011
Yl24 20 = 0.7 8 = 0.1 49 + 010 125 = 008
Y35 23 £ 02 97 £ 01 50 £ 016 130 & 0.17
Y37 24 £ 04 9 = 00 70 £ 015 178 = 0.15
Yl41 20 £ 03 86 t 0.2 60 = 010 156 *+ 0.14
Y45 31 £ 03 83 + 01 51 £ 009 131 = 0.15
YJ-53 20 + 02 88 + 0.1 49 = 017 127 = 0.16

¥ Inhibition zones on dual culture between the rhizobacterium and
Fusarium oxysporum f. sp. niveum indicate on the PDA medium
after incubation for 10 days. Each values is mean of three
replications.

» Dry weight of total plant grown with the culture filtrates of
isolated strains on MS agar for 7 days.

? Dry weight of total plant grown in the mixed bed soil with the
microbial inoculant for 14 days.

All values are mean & SD of triplicate samples.
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Table 2. Plant growth-promoting effects of the watermelon-rootstock
gourd by antagonistic bacterium, Bacillus sp. YI-3.
Culture

Dry weight(mg/plant)
e et G
(days) Hypocotyl ~ Root Total
7 203%0.15 351+0.13 36046 15+067 55=1.13
14 381%0.18 4.56+0.18 68=0.74 32F057 1351222

¢ 21 733%0.18 506+0.14 132+0.36 461048 289+2.10
28 10.32£027 4.48+0.15 185+0.67 52087 360+5.62
7 2061014 453%0.15 37=073 17£113 72£143
14 421%017 502£016 76073 38+108 164:3.14
R 21 8451015 5431018 152+0.78 54£0.99 3571436
28 11.04%027 5.39+0.19 198+0.89 64£2.87 46416.17
7 2091014 4571013 371095 191088 74X2.14
BC 14 4431015 5441018 801048 48+094 1871385

21 875£028 569+0.15 158084 63+1.17 388+4.14
28 12.06£0.15 557£0.15 217+£0.66 751286 524622

C, commercial bed soil( “Bio” , Hungnong Seeds Co.)

R, mixed bed soil with the commecial microbial inoculant( “R-saf
¢” , Hungnong Seeds Co.)

BC, mixed bed soil with the microbial inoculant using Bacillus sp.
YJ-3

All values are mean * SD of triplicate samples.

Fig. 1. Growth promotion of the watermelon-rootstock gourd. C,
commercial bed soil( “Bio” , Hungnong Seeds Co.); R,
mixed bed soil with the microbial inoculant( “R-safe” ,
Hungnong Seeds Co.); BC, mixed bed soil with the
microbial  inoculant  using  Bacillus  sp.  YI3
Watermelon-rootstock gourd plants were grown in green
house for 28 days.
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Table 3. Antagonistic effects of Bacillus sp. YI-3 on the
watermelon-rootstock gourd pathogens.

Phytopathogenic fungi %, inhibition of mycelial growth”

Alternaria cucumerina 86 + 0.35
Botrytis cinerea 90 t 023
Colletotrichum orbiculare 94 + 061
Didymella bryoniae 98 + 090
Rhizoctonia solani : 91 + 074
Fusarium oxysporum f. sp. niveum 99 £ 092
? Inhibition diameter was obtained from clear zone method with 3
replications.

Each phytopathogenic fungi and Bacillus sp. YJ-3 was inoculated on
PDA medium, the length between two strains being 5 cm.
Observations were made 7 days after inoculation on PDA at 287,
Inhibition percentage(%) = length of clear zone (y cm) = 5 cm x
100. All values are mean * SD of triplicate samples.
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Fig. 2. Scamning electron microscopic photogram (x 2000) of the
antagonistic bacterium Bacillus sp. YI-3.
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