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Effects of Streptomyces griseofuscus 200401 on Growth of Pepper Plants and
Phytophthora Blight by Phytophthora capsici

Tae Heon Lim, Kwon Soon Youl and Kim Jin Ho'*

Technology Innovation Center, Sangju National University, Sangju 742-711, Korea
'Department of Plant Resources, Sangju National University, Sangju 742-711, Korea
(Received on February 9, 2006)

The microorganisms with the antifungal activity against Phytophthora capsici and Colletotrichum acutatum
and the plant growth-promoting activity were screened from a forest and natural fields of Gajang-Dong,
Sangju-city. One of the isolates, Streptomyces griseofuscus 200401, was selected as a good plant growth-
promoting strain in this study. In greenhouse test, the number of leaf, fresh weight, and dry weight of pepper
plants, that were grown with treatment of culture suspension or powder containing S. griseofuscus 200401,
were higher than those without the bacterial cells. Cultivation of S. griseofuscus 200401 strain for 7 days in a
nutrient rich medium produced ammonium chloride up to 0.13 pg/m/ in the culture solution of S. griseofuscus.
Treatment of the selected strain significantly reduced the severity of the late blight of pepper plants to show
the equivalent disease control activity to chemical fungicide. This study suggests that S. griseofuscus 200401
strain could be a potential biological agent with the biocontrol activity and the plant growth-promoting

activity.
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Table 1. Operation conditions of amino acid analyzer for analysis
of free amino acids in culture suspension of Streptomyces
griseofuscus 200401

Amino acid Biochrom 30, Biochrom Ltd., UK
analyzer
Column U-1631 4.6 x200mm Biochrom Ltd.

Sample processor MIDAS, Spark Holland BV., Netherlands
Loop volume 200 w/

Injection volume 40 u/

Buffer Buffer 1 Lithium Citrate Buffer A pH 2.8 0.2M
Buffer 2 Lithium Citrate Buffer B pH 3.0 0.3M
Buffer 3 Lithium Citrate Buffer CII pH 3.15 0.5M
Buffer 4 Lithium Citrate Buffer DIl pH 3.5 0.9M
Buffer 5 Lithium Citrate Buffer pH 3.55 1.65M
Buffer 6 Lithium Hydroxide solution 0.3M

Reagent Ultra Ninhydrin Reagent Kit (Biochrom Ltd.)
Flow rate (m//h) Buffer; 20 Ninhydrin; 20
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Table 2. Growth-promoting effects of Streptomyces griseofuscus 200401 and powder with the bacterial cells on the growth of pepper

plants in pot experiments

Method of . No.of Fresh weight (g) Dry weight (g)
Treatment Dilution
treatment leaf Shoot Root Shoot Root
Control - - 13.8¢ 7.55d 495d 1.44d 0.61 ¢
Culture solution with bacterial cells (10°cfu/m/)  Foliar spray x100 16.4 ab 9.02bc  6.97bc 1.92ab  0.80abc
Culture solution with bacterial cells (10° cfu/ml)  Foliar spray x500 16.0abc  875bc  6.98bc 1.73bc  0.81 abc
Powder with bacterial cells (10 cfu/m/) Soil x100 18.0a 1045a ~7.75ab 2.11a 0.88 ab
Powder with bacterial cells (10° cfu/m/) Foliar spray x500 16.8 ab 980ab B.70a 1.90ab 095a
Powder with bacterial cells (10® cfu/m/) Foliar spray x1,000 14.8 bc 7.61d 6.91 be 1.44d 0.71 be
Means with the same letter in the columns are not significantly different at P = 0.05 in Duncan's multiple range test.
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Fig. 1. Comparison of free amino acids between culture suspension after incubation of Strepromyces griseofuscus 200401 for
7 days at 30°C. Incubation without bacterial cells (top) and incubation with bacterial cells (Bottom).
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Table 3. Effects of Streptomyces griseofuscus 200401 on late
blight by P. capsici of pepper plants in the pot experiment

Control value (%)
Treatment
7 days 14days 21 days 28 days
Control ND" - - .
Metalaxyl ND ND 57.8+23540.5+2.21
Treatment 1°¢ ND 612143 403 +3.1232.1+£230
Treatment 2° ND 91.1 £2.12 61.5+2.13 373 £3.23
Treatment 3° ND 703+ 1.86 30.2 +1.8920.1 = 1.25

*Control value ={(the number of infected plants of control — the num-
ber of infected plants of treatment) + the number of infected plant of
control} x 100.

"ND = Non-detection of pepper plants with symptom.

“The culture suspension (10° cfu/m/) of S. griesofuscus 200401 was
treated only once together with pathogens.

“Pots with pepper plants were treated with the culture suspension (10°
cfu/ml) of S. griesofuscus 200401 three times at an interval 7 days
after inoculation of pathogens.

“Pots with pepper plants were treated with the culture suspension (10°
ctu/ml) of S. griesofuscus 200401 twice at an intervals 15 days after
inoculation of pathogens.

The number of infected plants was investigated up to 3 times at an

interval 7 days after final treatment.
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