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Stenotrophomonas maltophilia BW-13 is a potent biocontrol agent to control crisphead lettuce bottom rot
caused by Rhizoctonia solani. To define the optimum conditions for the mass production of the S. maltophilia
BW-13, we have investigated optimum culture conditions and effects of various carbon sources on the bacte-
rial growth. The optimum initial pH and temperature were determined as pH 6.0~7.0 and 35°C, respectively.
For the selection of effective carbon source for the mass proeduction, we tested the low molecular carbon
sources such as sucrose, glucose, lactose, maltose, manose and the high molecular carbon source such as
dough conditioner, rice bran, corn starch, sweet potato starch. As the results, the addition of dough condi-
tioner in a basal medium (1.25% K,HPO,, 0.38% KH,PO,, 0.01% MgSO, - TH,0, 0.5% Yeast extract) was
able to achieve higher cell density and the antifungal activity than others. Therefore, the basal medium con-
taining 3% dough conditioner (named as dough conditioner medium) was finally selected the optimized

media for the mass production of BW-13 strain.

Keywords : Antagonistic bacteria, Bottom rot, Rhizoctonia solani, Dough conditioner medium, Stenotrophomonas

maltophilia BW-13

Tl W BiM e LEH S
solanz)(7d 5, 2003, 2004), T (Sclerotinia sclerotiorum)
(W 5, 20083 A FolH (Bomrytis cinerea)(i-, 2002)
gro] BaEo] glovy, 22 F3hat AER] AFdAe
LA, #3849, ALFFY F 1350 HaEA}
(F=2eress, 1998) o] T w#HP} LFAHZH
gk 1242 A7t 71 AR 5, 2004, 2005).

U 54-8-1 (bottom rotyE Yo7l WUAFL R solani
Kuhn(&A A ; Thanatephorus cucumeris (frank))= E
FHEAR HUFo2ZA A Aoz Y 7|5

" (Rhizoctonia

*Corresponding author
Phone) +82-51-200-7554, Fax) +82-51-200-6993
E-mail) bjmoon@dau.ac kr

& 7R s oA #old, WA R o] ol &g
7} @o] Higo] glont o] o] A, Aury &
232 B0) vhg- ofP 3 e Ak F wkA) 3 o
HTh(A %, 2003, 2004). ©] & LEHEH o9
224 (damping off), ¥ &4 (root rot), %7] R
(basal stem rot), Z7]|# %8 (stem canker)s 4] %
Wil 2ze el w8 F A% F 79
A A FERNA 77k Hef kg e Py
A7 712 SHA F, 1995). o2 E A&
solani®] WAL st M= ZE29}, W=
ofAE ARSIl ok, o Ayt mmE Aol
3 PAEFE MAE AAE 75];“ °0]-&-3t ALt u
AE RS o8-8t M-S WAls] o2l

o &

oﬂ', jL
o, o\ il 0
o_?:, o,
E:
3 o 8 o

-
C’lﬂ o N‘O



AATE Stenotrophomonas maltophilia BW-132] theloks: 913t 22 vk 159

7174 Fofoll miste g7 Z3F o, tiAaltE ¥
F27F st gA BeEy, WAE £ vixEst
Azrsh= 59 o] Slo] AAER T3 A=A
W g ZASuAEL o] 8-3)F YEFA vbAd 3 At
7t A F3 = AL JTHFruh, 1996; Knight 5, 1997;
Emmert®} Handelsman, 1999; Montersinos, 2003). wheha]
4 R3HA Q) mAEEke] sute] dAdlEdelr H4

CIEEEEY

AN AFYE ASHSES TIY GAT P
H gl Tl G WA okRl7L B 2

o, MAESF e Ao e |
% R solanidl| st AN FOZAM Stenotrophomonas
maltophilia BW-130] Eofo 2R e Rysglon, fast
AA A EolM BAEAE AHI A FoHoR &
BA7ME EIITHAE -, 2005). & ATlM = 4
i S. maltophilia BW-13 455 o] &3l nAE Fee
Mdstz] e i FS e Wiz ¢ @4
L=

FAATE L ek S-S A5 Rhizoctonia solani
of thale] o] =& Ao g FH Stenotrophomonas
maltophilia BW-13 @& FAI3I9tHA 5, 2005). |5}
o] E A g Nutrient broth (NB)H| X914 180 rpm,
30°C, 1647t kst BW-13 #5F 2 mie 500 mME- AH7}
Eetaae] FAMRA 200 mell HEBATH

W E. BW-13 w52 Mg &S A7) S8,
NB HiA o] BW-13 @52 HE38 5 20°ColA 50°C7HA
5°C 1A o % z2AE BE71(180 rpm, 48A17Hel Y
FstHA 24, AR O M FHQ mlyS 3|48t 4t
2 10u) 4% o2 550 nmollA FHF =S 2AMES
Hh}-‘ﬂ EIAR=3 %ﬂ%}&’it‘r.

27] pH® 4 Z7] pHAl W& BW-13 59 A
F AEE A }6}71 $4] NB #jXZ 1N NaOH$} 1N
HCIE ©]-&3tod pH 4.0914 pH 8.07H4] pH 1.0 7+42
2 BAs, I E71(180 rpm, 30°C)olA BW-13
FE 48N vl FstEA 244178 AR wiFl S Zhzt
2 mA AAF st 100) 31 Ste] 550 nmollA] EEEE
ZARE Mg =g vlzas

i wE A3 A FRF A WA
= og%o]: E}ﬁ\_%o] Qfﬂ-ﬁ]ﬂg xg;d-:q— fs]—z]_a- 3‘11—/\40]] u]

2= FEFE 2ARY7] 918l 712004 (Basal medium; 1.25%
K,HPO,, 0.38% KH,PO,, 0.01% MgSO, * 7TH,0, 0.5%

lo e
of

Yeast extract)el] TFFe HE2} @49 T IEA B
HE AHgEAT AR GO 2= fructose, glucose,
lactose, surcrose, maltose, mannitol, mannose, sorbitol &
S Mgt en, aEA gadoe 2 e s #FAl(dough
conditioner), W] 7 (rice bran), &%
TrbA e (sweet potato starch) 5 ZHz; 3%4
. 7 ghaglo] £FB 7 ZujA o] AgA
5 30°C, 527 ARAMFFAA 2402wkt A 5%
sto] AbararE 108] 34 F 550 nmellA FHEE =
= i
o

H-(corn starch), 2L
A7t 3

& zlz_t:;l_

At} A EE S4sdr. dadd ne FEed
Azrel E GBS 2] A, 2 A mFE
Az NE pore size 0.2 pm$] membrane filter (Millipore,
USA)E 3338 th2-, Rotary vaccum evaporators ©]-8-8f
o 5HlE F53L ethanol® 3|4t B4& FA 5
o} A& =AY AREE S0pE 542 0.8 em
paper disk& PDA wjx|o XJ&tsr, Hade] FAPEHA
3 x|l ekate] 25°ColA 7U7E Bl & AARE SA
ato] HlW 3T
bR n k)

wFdE, BW-13 @59 4K Hs& 7E57] Sst
o BW-13 45 F= 5 2477k 4877 vk & &5
o] ASE FARSE A, 4R YT 48417 Wi F B
Foll A 200CAlA 35°C7HA 257t SRbATE s =
7} Al F7EHE S BAoU, 40°C o) el
v F43A A5l A= thFig. 1). web BW-13
5o A WYL EE 35C Aoz AU

%7] pHe| %3, BW-13 8 FAI¢ pHE HAH
NB WA o)A 24X 7+ 480 7F vl ksl S W) ASA =
g 2AW 4%, 271 pirk 402 W A Awe] A%
o] AR HE A& FRIEA o, pH 50014 pH 8.0 A
ole] ZHAME AKHEIL AvtstA F7tEAT 271
HA pHE 6.0°14 8.0 Ake)9) 27X WA W)
AldE=rt =UHFig. 2).
B a8 Ao ¥, 7z

2
3% A7}l BW-13 #5094 2412 iA}o}%‘;E‘r.:L

A& 3%
43k 2 B DAL 12 YLD WAL
FHEE A Ase=2.6 B 248M ‘647({ A wkoH,
o 2= AEAl B sucrose®t glucoseE 3713
WAl WA e A4E FRSATHFig. 3). BAE
SAYE FoA B2 ASEE Yerd A=A, w1

= 717} 24r7F 7VA 0=

= A7k e Al d=
e A

sucroses 7t
(ODYZ ZA}

o
i)

7}, sucrose®] 743 4847t o] F-



160 g - BS - ABF -
2.5
024 hr culture
o 20 | 01 48 hr culture
=
>
n
n
g 15
g
i
£ 10
)
<
05 |
0.0 i i A i) ——.
20 25 30 35 40 45 50

Temperature ('C)

Fig. 1. Effects of temperature on the cell growth of
Stenotrophomonas maltophilia strain BW-13 in NB medium.
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Fig. 2. Effect of initial pH on the cell growth of Stenotrophomonas
maltophilia strain BW-13 in NB medium.
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Fig. 3. Effect of various carbon sources on the cell growth of
Stenotrophomonas maltophilia strain BW-13. The bacterial cells
were grown at 30°C in a basal medium containing each carbon
source (3%).
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Fig. 4. Growth curves of Stenotrophomonas maltophilia strain
BW-13 in a basal medium supplemented with various carbon
sources. Symbols; A, dough conditioner; M, rice bran; *,
sucrose; <, nutrient broth; [, only basal medium.
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Fig. 5. Comparison of inhibition zones (mm) in mycelial growth
of Rhizoctonia solani PY-1 induced by cultural extracts of Stenotro-
phomonas maltophilia BW-13 supplemented with various carbon
sources. The bacterial cells were grown at 30°C for 120 hrs in
basal medium containing each carbon source (3%). The paper
disk assay was carried out using 5-fold concentrate of the cui-
ture supernatant of strain BW-13.
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