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Occurrence of Burkholderia glumae on Rice and Field Crops in Korea
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Burkholderia glumae causes bacterial rice grain rot and
bacterial wilt on many field crops. We developed a
simple diagnostic streak method for the isolation of
B. glumae from diseased plant material. The geographi-
cal distribution of 178 Korean isolates shows that
B. glumae is widely spread in South Korea. 
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Bacterial grain rot in rice caused by Burkholderia glumae

has become a serious problem in Korea, Japan, and other

Asian countries. This disease is highly dependent upon

weather conditions at the flowering stage (Tsushima et al.,

1996). Infected seeds are a primary source of inocula, and

secondary infections occur at the flowering stage under

high temperatures and moisture levels. Environmental

conditions during the summer in Korea are similar to sub-

tropical conditions, which are favorable for development of

the disease. The bacterium also causes bacterial wilt on

many field crops through the production of phytotoxins that

are responsible for major symptom development (Jeong et

al., 2003). The bacterium produces a bright yellow pigment

that has been identified as a toxoflavin, and which is

essential for pathogenicity (Sato et al., 1989; Jeong et al.,

2003). The production of toxoflavin, which is dependent on

the growth temperature and has antibacterial and antifungal

activities, is maximal at 37 oC but undetectable at 25-28 oC

(Matsuda and Sato, 1988).

For the isolation of B. glumae from diseased plant

materials, several diagnostic methods, including serological

tests and semi-selective media, have been developed (Choi

et al., 1989; Kim et al., 1993). Since the toxoflavin pro-

duced by B. glumae is toxic to other microbes, including

bacteria and fungi, it is not necessary to use surface

sterilization or selective media for the isolation. To isolate

B. glumae from both xylem tissues of various field crops

and rice grains (Fig. 1A and B), diseased stem tissue was

cut into small pieces, surface-sterilized, and placed in an

Eppendorf tube containing 1 ml of sterile distilled water

(Jeong et al., 2003). The resulting suspension was streaked

onto Luria-Bertani (LB) agar plates (10 g of tryptone, 5 g of

yeast extract, and 5 g/l NaCl) with a sterile toothpick and

incubated at 37 oC. To isolate B. glumae from rice grains,

the seed coat was first removed from infected seeds using

sterile forceps. The un-coated seeds were then chopped

with a sterile scalpel in a plastic Petri dish. A small amount

of healthy tissue was removed from the most rotted area

using a sterile scalpel. The rotted portion was placed on an
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Fig. 1. Symptoms and colony morphological features. A: Typical
symptoms of bacterial grain rot in rice caused by Burkholderia
glumae. A hulled rice grain in the small box shows discoloration
due to toxoflavin. B: Bacterial wilt symptoms caused by B.
glumae on hot pepper plants. A small box shows disease
symptom in xylem tissues of hot pepper 7 days after inoculation
of B. glumae. C: A typical yellow pigment was observed due to
toxoflavin production by B. glumae on LB agar. A single colony
in the small box was filled with small crystals of toxoflavin
(bar=0.5 mm). D: Enlarged toxoflavin crystals were observed
under microscope (× 40) (bar = 0.2 mm). 
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LB agar plate and streaked with a sterile toothpick. Streaks

were made at right angles in three directions using a new

toothpick for each streak. A single colony of B. glumae was

found after two days of incubation at 37 oC (Fig. 1C). This

colony was re-streaked on new medium to ensure purity of

the culture. A colony of B. glumae was packed with numer-

ous crystals of toxoflavin, which were examined under a

microscope (Fig. 1D). Taken together, we describe a simple

method for the isolation of B. glumae from diseased plant

materials based on crystals, which can be used for the rapid

detection of B. glumae.

Fig. 2 shows the geographical distribution of various

Korean isolates of B. glumae. A total of 106 bacterial iso-

lates were obtained from diseased crops in seven Korean

provinces: Kyonggi, Chungbuk, Chungnam, Jeonbuk, Jeon-

nam, Gyeongbuk, and Gyeongnam (Jeong et al., 2003).

Rice grains with symptoms of grain rot were collected

throughout South Korea during the growing season in 2000

and 2006, and 72 isolates were obtained from rice panicles.

The panicles exhibited a range of symptoms, varying from

slight discoloration to a brown and blotchy appearance.

When the isolates were inoculated into rice, panicle dis-

coloration appeared after three days (data not shown). The

number of diseased panicles increased gradually, and most

of the panicles of the rice plants tested were discolored after

ten days. All 72 isolates induced hypersensitivity on

tobacco plants (data not shown), and nine representative

isolates produced toxoflavin based on thin layer chromato-

graphy (Jeong et al., 2003).

In a previous report, we suggested that rice panicles

infected with B. glumae could serve as a source inoculum

for bacterial wilt on field crops, although we have yet to

obtain evidence for this. Since cross-infection between field

crops and rice occurs when they are cultivated in close

proximity during a single growth period, it is necessary to

conduct a geographical study of B. glumae occurrence to

effectively control it.
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Fig. 2. Locations in Korea where Burkholderia glumae isolates
were collected. Symbols indicate representative locations for the
same geographical origin and the corresponding host plants that
bacteria were isolated from.


