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Abstract

To isolate of antagonistic bacteria to Phytophthora capsici, which cause Phytophthora blight in red pepper, 237
isolates of Pseudomonas spp. and 260 isolates of Bacillus spp. were screened in selective media from rhizosphere soils
of red pepper at Kyongsan, Kyongju, Yongchon and Euisung in Kyongbuk. Among total 497 isolates, 8 isolates of
Pseudomonas spp and 4 isolates of Bacillus spp. inhibited the mycelial growth of Phytophthora capsici above 50%. These
antagonistic bacteria showed more inhibitory effect on TSA (tryptic soy agar) than V-8 juice agar. Four isolates,
P0704, P1201, B1101 and B1901, showing the most prominent antagonistic activity were selected and identified as P.
cepacia (P0704, P1201), B. polymyxa (B1101) and B. subtilis (B1901), respectively. Cell free filtrates of these isolates were
shown to inhibit zoosporangia germination and mycelial growth of P. capsici indicating that these isolates turned out
to be bacteria producing antifungal substances. As a result of antagonistic test to Phytophthora blight in green house
P. cepacin (P0704) showed the highest antagonistic effect with 46.7% and the rest of them were in the range of 13.4%

to 26.7%.
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Table 1. Antifungal activity of bacterial isolates obtained from rhizosphere soil of red-pepper plants against
Phytophthora capsici

Areas Medi No. isolates with activity of inhibition rate(%) “ Subtotal Total no.
obtained < 20-30 3140 4150 50 < isolates
BA 61 12 9 4 3 89
Kyongsan PA 54 8 6 4 79 168
. BA 38 6 3 5 0 52
Kyongju PA 46 8 4 4 1 63 1>
BA 31 17 13 2 1 64
Yongchon PA " 9 8 4 9 47 111
. BA 41 7 5 2 0 55
Eulsung PA R 7 4 4 1 48 103
Total 327 73 54 31 12 497 497

The isolated bacteria were streaked (40mm) on one side of plates of the tryptic soy agar, and 48 h after incubation
at 27°C mycelial disk (5 mm in diameter) of Phytophthora capsici was placed 35 mm distant from the bacteria. They
were incubated at 277C.

After 6 days incubation, the mycelial growth of P. capsici in distance (mm) of toward bacteria (a), and distance in
the opposite direction from bacteria (b) were measured. The fungal growth inhibition rate (IR) was determined as
follows; IR (%) = 100-(a/bx100).
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Table 2. Inhibition rates of mycelial growth of Phy-
tophthora capsici on the TSA and V-8 juice agar
by various antagonistic bacteria isolated from
red-pepper rhizosphere soil

Antagonistic Inhibition rate (%) on the media

bacteria Tryptic soy agar V-8 juice agar
P0101 515+34 324+46
P0301 589+42 118452
P0704 64.8+37 412163
P0803 563121 265148
P1201 60.0+3.5 324+5.0
P1301 54.2+22 29.5£3.6
P1502 56.7+£4.7 29.5+34
P1801 594+48 295+3.6
B0101 58.4+3.9 471142
B1401 515£47 50.0+4.8
B1901 612+52 11.8+82
B1101 65.8+5.4 58.9+6.4

The antagonistic bacteria were streaked (40mm) on one
side of plates of the test media, and 48 h after incu-
bation at 27°C mycelial disk (5 mm in diameter) of
Phytophthora capsici was placed 35 mm distant from the
antagonistic bacteria. They were incubated at 27T.
After 6 days incubation, the mycelial growth of P.
capsici in distance (mm) of toward bacteria (a), and
distance in the opposite direction from bacteria (b) were
measured. The fungal growth inhibition rate (IR) was
determined as follows; IR (%)=100-(a/b X 100).

Table 3. Antagonistic effect of culture filtrates of antag-
onistic bacteria isolated from red-pepper rhizo-
sphere soils on the zoosporangia germination
of Phytophthora capsici

Antagonistic ~ Germination rate (%) of zoosporangia’
bacteria 100%° 10% 1%
P0704 0 114%57 862147
P1201 0 526163 856+52
B1101 0 172244 894146
B1901 0 648+t52 886%6.1
V-8 juice broth  87.316.8 87.7+73 893+57

The antagonistic bacteria were grown in TSB for 3~5
days at 27T, 120rpm and their cell-free filtrates were
collected by centrifugation followed by aseptic 0.45um
filtration.

a: Values are averages of 3-replications.

b: Concentration of culture filtrates.



Table 4. Antagonistic effect of culture filtrates of antag-
onistic bacteria isolated from red-pepper rhizo-
sphere soils on mycelial growth of Phytophthora
capsici

Antagonistic bacteria Inhibition rate (%)

P0704 36.4+28
P1201 121+64
B1101 260+21
B1901 67147

A mycelial disk (5 mm in diameter) of actively growing
Phytophthora capsici was placed on the V-8 juice agar
plate (15 mi/plate) which contained 10 mi of culture
filtrates of antagonistic bacteria isolates mixed 90 ml
V-8 juice agar.

After 7 days incubation at 27T, the diameter of P. capsici
mycelium (a) was measured, and the inhibition rate
(%) was caculated from mycelial growth on V-8 juice
agar (control) as folloes;

Inhibition rate (%) = 100-(a/control X 100).

a: Values are averages of 3-replications.
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Fig. 1. Effect of antagonistic bacteria on disease devel-
opment of Phytophthora blight of red peppers
caused by Phytophthora capsici.

Six days after inoculation.

Table 5. Effect of selected antagonistic bacteria on incidence of Phytophthora blight of red pepper plants in infested
soil (3x10* zoosporangia/600g pot soil) in the green house

Number of diseased plants(/15)

Antagonistic fungi

4days" 6 8 10 12 14
P0101 0 1 6 13 15 - (100%)°
P0704 0 0 3 5 6 8(53.3%)
P1201 0 1 5 6 8 11(73.3%)
B1101 0 1 6 8 10 12(80.0%)
B1401 0 4 10 14 15 - (100%)
B1901 0 3 6 8 11 13(86.6%)
Water 4 13 15 - - - (100%)

a; days after inoculation, b; rate (%) of diseased plants.
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