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Isolation and Identification of Stenotrophomonas maltophilia BW-13 Active
Against Rhizoctonia solani Causing Crisphead Lettuce Bottom Rot
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In a course of searching for biofungicide to control crisphead lettuce bottom rot caused by Rhizoctonia solani,
we have isolated an antagonistic bacterium from lettuce rhisophere soil. A total of 702 bacterial isolates were
isolated and tested for in vitro growth inhibition of R. solani. Seven strains appeared to have strong antagonis-
tic effect against R. solani in in vitro growth inhibition assay. In the pot experiments, a strain BW-13 showed
the most potent disease control effect on the both lettuce seedlings and adults plants. Therefore, the BW-13
was selected as a biocotrol candidate against crisphead lettuce bottom rot. Based on its morphology, physio-
logical characteristics, and 16S rRNA gene analysis, the BW-13 was finally identified as Stenotrophomonas
maltophilia. This study indicated that S. maltophilia BW-13 could be used as a biocontrol agent to control

crisphead lettuce bottom rot.
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Table 1. Effect of 7 antagonistic bacterial isolates on the in vitro
growth of Rhizoctonia solani PY-1 in growth inhibition assays

Antagonistic bacteria Inhibition zone

R-13 +*
R-26 ++
R-39 ++
RH-1 +

RH-4 ++
CAA-2 ++
BW-13 +++

*Symbols: +, inhibition zone less than 2 mm; ++, inhibition zone
between 2 mm and 5 mm; +++, inhibition zone more than 5 mm.

Fig. 1. Growth inhibition of three Rhizoctonia solani strains by 7
bacterial isolates on PDA medium. R. solani strains were isolated
from diseased crisphead lettuce obtained in plastic house at
Uiryeong-Gun, Gyeung Sang Nam-Do. A, R. solani PY-1; B, R.
solani AG 2-1; C, R. solani AG-4.
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Fig. 2. Effects of bacterial antagonists on seedling and adult plant
of crisphead lettuce infected with Rhizoctonia solani in the
growth chamber evaluations. Disease control value (%) was cal-
culated by estimating the percent (%) of non-infected leaf area on
each plant by R. solani PY-1.

*Mean separation by Duncan’s multiple range test at 5% level.

Fig. 3. Control of Rhizoctonia bottom rot of crisphead lettuce by
the antagonistic bacterial isolates in a dew chamber. A: Treatment
of the RH-1, B: Treatment of the BW-13, C: Pathogen only,
D: Control.
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Fig. 4. Transmission electron microscopic (TEM) images of the
BW-13 isolated from soil (Magnification: x30,000).

A g2t ferste] dalroz HF s th(Fig. 2, 3).
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A Zhgo] FE RO H(Fig. 4), BRI} o] &F5A 0]
Ve ALE AT, Aserd 548 2Ae A,
catalase, protease®] &4 2z 7 starch ¥&5°] UUL
™, citrate®} glucoseS ©]-8-3+1 L, oxidaseol] FAIWH-S
VRS, T3] 2e) M-S 7Rl S 9 chitinase
B2 UebgAT mv) g o9l A5 gig Wl
A2 YERA] eESkTH(Table 2). o142 Al - A3hes
4 ey 5AS Bergey's manualdt HlwE A
Stenotrophomonas maltophilia®} 7V +AFFR 21, API
system®] 493} 16S rDNA sequence 24123} 7t7} 98.8%
oF 99%9] FAIEE Bt %3, ASEFH 4 A9
BW-139] database®] S. maltophilia®t 7V A A2
WERGTHFig. 5). WebA B 355 S maltophilia BW-13
o2 HF A By

A8t S. maltophilia® Pseudomonas maltophilia T=
Xanthomonas maltophilia® #2191 21} Palleronid2}
Bradbury(1993)°l &3l S. maltophilia®. &-F =&t} ©]
A BFdM F2 @o)] A=Y, NE WA A
of sty dals-& 7Rl a3 SHAAHLE RIE
2 HDunne 5, 1997; Giesler?} Yuen, 1998; Lambert 5,
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Table 2. Comparison of the cultural, physiological and biochemi-
cal characteristics of an antagonistic bacterium, BW-13 compared
with Stenotrophomonas maltophilia type strain described in
Bergey’s manual

Stenotrophomonas

BW-13 maltophilia®

Characteristics

Gram strain - -
No. of flagella >1 >1

Endospore formation ~ -

Cell diameter > 1.0 pm -
Anaerobic growth
Growth in NaCl 2%
5%
7%
Growth at 20°C
25°C
30°C
35°C
37°C
Growth at pH 6.0
pH 7.0
pH 8.0
Activity of Catalase

I+ + + + 1+ + +

+ + 4+ + + + + F + + + + + +

+ + + + +

Protease

o

Chitinase
Starch Hydrolysis

Nitrate reduction

+
|

Utilization of Citrate

+ + + +

Glucose
Sorbitol
Oxidase reaction +

!

+ 4+ + + o+ o+

Plant pathogenicity -

!

*Refer to Bergey’s manual.
*The BW-13 strain exhibited a very low chitinase activity in chitin
agar plate assay.

1987; Lambert &, 1990; Mazzola %5, 1995). Giesler <t
Yuen(1998)= ZT](Kenturky bluegrass)Z K-8 ¥-2] g S.
maltophilia C31t5+5 ©]8-3F4 2 (tall fescue)d] A4} st
= R solani$t Bipolaris sorokiniana®) th&te] $-43F v
AaAe Rd vk vk T3 Dunne $(1997)e =z
2L goy|= Aog E3 4R Pythium ultimum]
A FCEX S maltophilia W18& 23192

Kobayashi 5-(1995)2 Magnaporthe poaed 213 A 51
o] A= Zt](Kenturky bluegrass)e] o X" (summer patch
disease)oll theh AESA WAL O A S, maltophilia 34S1
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Gene bank No. Strain

BW-13  Stenotrop ltophilia

X95923  Stenotrop phili

AJ293473 Stenotr r

—U62646  Stenotr vh africae
AJ012229 Stenoty ph nitritireds

AJ293463 Stenotroph rhizop

X95921  Xanthomonas oryzae

X95920  Xanthomonas fragariae
X95919  Xanth i

/%

AJ012231 Pseudoxanthomonas broegbernensis

M26601  Xylella fastidiosa
X06684  Pseud aer

&

M11224  Pseud oni

Fig. 5. Phylogenetic tree by rRNA gene analysis of the isolate
BW-13 and other related bacteria. The tree was generated by the
Maximum Parsimony Analysis of PAUP program. Bootstrap
values are shown for each node that had >50% support in a boot-
strap analysis of 200 replicates.

T2 AT S, maltophilia®] 2 E Bl digt 2
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