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1. Pythium Species Associated with Turfgrass Leaf Blight at Golf Courses in
Korea : Their Identification and Disease Occurrence.

Jin-Won Kim

Division of Applied Biology and Chemistry
Seoul National University, Suwon 441-744, Korea.

Pythium species are widely distributed in water and soil and most of them are
soil-inhabiting organisms throughout the world. They are pathogenic to various agronomically
important crops. Pythium species cause seed rot, seedling damping-off, and root rot of most
plants and soft rot of fleshy plants and leaf blight of ground cover plants in contact with
soil.

Turfgrass leaf blight caused by Pythium species was a serious problem in golf courses in
Korea. It occurs almost every vyear, particularly in years with hot and wet summer. Eleven
species of Pythium and heterothallic Pythium spp. were identified from 125 isolates collected
from leaf blight symptoms on creeping bentgrass (Agrostis palustris Huds.), Kentucky bluegrass
(Poa pratensis L.), and zoysiagrasses [Zoysia japonica Steud., and Z. matrella (L) Merr.] at
thirty-five golf courses in Korea during 1990~1996. The identified species included P.
aphanidermatum, P. arrhenomanes, P. catenulatum, P. graminicola, P. myriotylum, P. oligandrum,
P. periplocum, P. rostratum, P. torulosum, P. ultimum var. ultimum, and P. vanterpoolii. Of the
species, P. arrhenomanes, P. catenulatum, P. graminicola, P. oligandrum, P. periplocum, P.
rostratum, P. torulosum and P. wanterpooli were reported for the first time in Korea.
Mycological characteristics of sporangia, oogonia, antheridia, and oospores observed on the
sucrose-asparagine bentgrass leaf culture medium were described for each species. P.
myriotylum, P. rtostratum, P. torulosum and P. vanterpoolii showed characteristic colony patterns
on the potato-carrot agar medium, which can be used and criteria for species identification
of Pythium.

Of the eleven species, P. aphdnidermatum and P. myriotylum favored relatively high
temperatures with the optimum temperature of 35C, and P. torulosum and P. wvanterpoolii
grew well at relatively low temperatures with the optimum temperature of 25C. P.
aphanidermatum, P. arhenomanes, P. catenulatum, P. graminicola, P. myriotylum, P. periplocum,

P. rostratum, P. torulosum, and P. ultimum, P. wanterpooli were pathogenic to creeping
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bentgrass and Kentuchy bluegrass. P. aphanidermatum, P. catenulatum, and P. graminicola
were often isolated on July through August under humid or rainy and relatively high
temperature conditions, whereas P. torulosum and P. wanterpoolii were frequently isolated on
March through May when humid or rainy and relatively low temperature conditions
occurred. P. arrhenomanes and heterothallic Pythium sp. (Ht-F) were able to infect Zoysiagrass
and caused stem and crown rot of grasses at poorly drained areas under humid or rainy
conditions. P. oligandrum and heterothallic Pythium sp. (Ht-L) were avirulent on all test

turfgrasses.
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2. Etiology and Biological Control of Seedling Disease in Water-Seeded Rice

Se-Chul Chun. Pathogen Research Division,
National Plant Quarantine Service

Microbial contamination-free seeds were required to study etiology of rice seedling disease.
For this purpose, rice seeds were soaked for 2 hrs in freshly prepared 2.6% sodium
hypochlorite with pH 7.3 in 0.3 M potassium phosphate. This treatment was not only very
effective to disinfest contaminants on seeds but also seems to promote seedling growth. On
the basis of this observation, study regarding the direct effect of sodium hypochlorite on rice
seedling growth was conducted. Several fungicides such as Vitavax 200FF and copper were
used to control rice seedling disease in Louisiana. In addition, farmers had practiced
presoaking rice seeds one day before planting. However, Vitavax 200FF and -copper, and
cultural practice of presoaking seeds because of problems associated with waste water were
prohibited from being used for rice seedling disease control by Environmental Protection
Agency. Because of these reasons, it was urgent to develop biological control of rice
seedling disease. However, for accomplishing these objectives, detailed etiological information
on this disease, i.e. when and for how long were seedlings susceptible and exactly which
portions of the seed and seedling were susceptible.

Bacteria were eliminated from rice seeds following immersion in household bleach solutions
adjusted to pH 7.0, while fungi were eliminated at pH 5.0 and below. The direct effect of
sodium hypochlorite (2.6% NaOCl, pH 7.3) on rice seedling growth, used as a surface
sterilant, was tested. Seedling growth following seed treatments with HgCl, followed by
NaOCl and NaQOCl followed by sterile water was significantly greater than when seeds were
treated with sterile water followed by sterile water, HgCl, followed by sterile water, and
HgCl, followed by KHPO;  These results indicate that sodium hypochlorite directly
stimulated rice seedling growth apart from an indirect effect related to elimination of
microbial contaminants.

Etiological studies elucidated the process of rice seed and seedling infection by Pythium
species. Infection rates of embryos were significantly higher than that of endosperms. The
development of roots from dry-planted seeds was significantly reduced by P. arrhenomanes
and P. myriotylum compared to that of roots from noninoculated controls' after 5 days.
Susceptibility to P. arrhenomanes, P. myriotylum and P. dissotocum was significantly reduced at
2 to 4 days after planting, and rice seedlings were completely resistant at 8 days after
planting. There was a steep decline in emergence following 2 days exposure to inoculum of
P. arthenomanes and P. myriotylum. In contrast, P. dissotocum was much less virulent,

requiring longer exposure times to cause irreversible seedling damage. These results indicate
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that rice seedlings become resistant to infection after a very short, period of time even
though they may still be submerged. This short period of susceptibility suggests that this
disease should be amenable to biological control because the introduced agent need not
predominate for more than a few days at specific sites of infection.

Of 148 carbon sources tested, several, such as L-arabinose, D-galactose, D-melezitose,
D-melibiose, and lactulose, support growth of the Bacillus spp. used for biological control but
not the pathogenic Pythium species. Results indicated that, with one exception, inclusion of
carbon sources preferentially utilized by the biological control agents in seed coating
formulations resulted in a significant level of disease control in greenhouse and field.
However, carbon sources such as glucose and sucrose which supported growth of the
biclogical control agents and Pythium species did not control rice seedling disease.

A spontaneous rifampicin-resistant mutant of B. megaterium was used to monitor seed and
seedling populations of this strain.  Populations of this marked strain declined to
undetectable levels' within 2 days of planting seed that had been coated with an L-arabinose
formulation. However, populations of total culturable bacteria increased during this same
time period as compared to nonamended seed treatments. These results were unexpected
and suggest that biological control of seedling disease with an introduced bacterium resulted
from an altered seed and seedling microbial community rather than from a direct effect of
the introduced strain.  Further research should address this intriguing hypothesis by
examining microbial community dynamics. It may be possible to characterize disease
suppressive microbial communities and provide them with a selective advantage with specific

amendments to be coating formulations.
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Carpropamid UG A& o] AZxH2 4.18% carpropamid YA, 1% white carbone, 2%
xanthan gum, 3.5% sodium dinlkyl sulfosuccinate |52 AREAHAE H718tq ¢SS
JAZIZ lmme] F719 YALE o83l AAR F ANRF &Y dELE +F
£25E UGAIES oAAE 1A & 0.247ppm, GRE 3.34ppm &&Ho] 5 AP
£=%o] Foj= wl§ A3H
Carpropamid UG #A&e] =Eolx9] o] &
I 27 @A Jelga, £330 AHAAM 318 =
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X FAR] 986%7t EQFo X FFoe 14%2 "¢ 3 FEE BXHJT
eAoA A BAF Az)efEo] had FAETF] 200g, 400gelA] 83.3%, 90%<] WA &
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