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Pseudomonas sp. antagonistic to Colletotrichum truncatum and C. gloeosporioides was selected as a biological
control agent for soybean anthracnose. Pseudomonas sp. inhibited the mycelial growth of pathogens effec-
tively as the fungicides such as benomyl and fluazinam in vitro tests without any adverse effects on soybean.
Seed treatment with the Pseudomonas sp. increased emergence rate of soybean seeds significantly after inocu-
lation with C. truncatum. When the suspension of Pseudomonas sp. was sprayed on soybean plants, the con-
trol efficacy was not different from that of fungicides, benomyl and fluazinam two weeks after treatment,
however the efficacy did not last long enough after three weeks.
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Table 1. Antagonistic effects of the Pseudomonas sp. to the
pathogens causing soybean anthracnose on PDA medium

Inhibition zone (diameter, cm)

Treatment —
C. truncatum C. gloeosporioides Mean
Benomyl 25 24 2.45
Fluazinam 2.5 25 2.50
Pseudomonas sp. 27 29 2.80
F-value 1.0m# 1.25"

“ns indicates nonsignificant difference at 5% level.
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Table 2. Pathogenicity of the Pseudomonas sp. and pathogens causing soybean anthracnose on soybean seeds

Inoculm Emergence rate (%)
Treatment . -
concentration cv. Daewonkong Taegwangkong Jinpumkong Mean®

No inoculation - 91 90 85 89 (9)a°
Pseudomonas sp. 10° cfw/m! 90 88 81 86 (3.4)a
C. truncatum 10° conidia/m/ 8 9 10 9(89.9b
C. gloeosporioides  10° conidia/m] 14 13 15 14 (84.3)b

F-value - - - 59.24**

LSD .05 - - - 8.03

*Values in the parenthesis are reduction percent of emergence after inoculation.
®Means followed by the same letters are not different significantly at 5% level by DMRT.
**indicates significant difference at 1% level.

Table 3. Pathogenicity of the Psedomonas sp. and pathogens causing soybean anthracnose on soybean leaves after punch inoculation of
intact plants

Lesion size (mm) on the leaves®

Isolate - - —
Primary 1st trifoliolate 2nd trifoliolate Mean
Pseudomonas sp. 4p° 3b 3b 33b
C. truncatum Ta 6a 6a 63a
C. gloeosporioides 5b 4b 4b 43b
F-value 12.59** 75.87** 50.56%* 38.29%x*

2Lesion size produced by the isolates on the soybean leaves was measured 2 weeks after inoculation. Diameter of punched area was 3 mm.
"Means followed by the same letters are not different significantly at 5% level by DMRT.
**indicates significant difference at 1% level.

Table 4. Control effect of the Pseudomonas sp. to Colletotrichum truncatum causing soybean anthracnose with seed treatments

Treatment Emergence rate Seedling infection Plant height Leaf area of primary  Fresh wt. of seedling
(%) (%) (cm) leaf (dia., cm/leaf) (g/plant)
Inoculation® 13.3(-)P 100.0(-) 6.7 1.5 22
Benomyl 80.0(76.9) 25.7(74.3) 8.5 29 14.3
Fluazinam 83.3(80.7) 27.8(72.2) 87 2.5 12.3
Pseudomonas sp. 80.0(76.9) 51.9(48.1) 6.9 25 15.3
F-value 0.2™¢ 60.6%* 0.5™ 1.4% 12.6%*
LSD .05 314 18.0 44 1.3 54

“Seeds were inoculated with 10° conidia/m! of C. truncatum and subsequently treated with 10° cfw/m! of the Pseudomonas sp. and recommended
concentrations of the fungieides, respectively.

"Values in the parenthesis are control values.

“ns, **, indicate nonsignificant and significant difference at 1% level, respectively.
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Table 5. Control effects of the Pseudomonas sp. against soybean anthracnose by Colletotrichum truncatum after plant application

Lesion size (mm) No. of acervulus

Treatment®
1 week 2 week 3 week 3 week
Control 43a° 73a 8.7(—)a 20.63 a
Benomyl 40a 43b 53(39.1)b 1693 b
Fluazinam 40a 43Db 53(39.1)b 1696b
Pseudomonas sp. 43a 430 57(34.5)b 16.90b
F-value 17.94™ 81.82** 48.33%* 60.94%*

“Each was treated subsequent to punch inoculation of C. truncatum, and lesion size on the leaves was measured 1-3 weeks after inoculation.

®Means followed by the same letters are not different significantly at the 5% level by DMRT.

¢ Values in the parenthesis are control values.
**indicates significant difference at 1% level.

Table 6. Protective effects of the Pseudomonas sp. against soybean anthracnose by Colletotrichum truncatum after plant application

Lesion size (mm) No. of acervulus
Treatment®

1 week 2 week 3 week 3 week

Control 622" 8.1(-)ra 92(-)a 2225a
Benomyl 31c 42(48.1)cd 5.1(44.6)c 1321b
Fluazinam 42b 52(35.8)b i 7.1(22.8) be 1532b
Pseudomonas sp. 42bc 5.1(37.0)bc 8.2(10.9) ab 1580b
F-value 50.96** 45.20%% 54.70%* 115.90**

“Each was treated a day prior to punch inoculation of C. truncatum, and lesion size on the leaves was measured by 1-3 weeks.
®Means followed by the same letters are not different significantly at the 5% level by DMRT.

¢Values in the parenthesis are control values.
**indicates significant difference at 1% level.
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