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Study on in vitro selection of Pogostemon
cablin resistant to bacterial wilt

ZHANG Yan-Ling, HE Hong* , WU Li-Rong, LIU Xing

( College of Chinese Materia Medica, Guangzhou University of TCM, Guangzhou 510405, China )

Abstract; The leaf segments and nodular stem segments from Pogostemon cablin were cultured in vitro, The factors
connected with the in vitro selection, such as the different antiseptic methods of R. solanacearum crude toxins, the cul-
tural time and the concentrations of R. solanacearum were studied. The results showed that; The survival rate of ex-
plants on the media with R. solanacearum crude toxin sterilized from filters is lower, which showed the toxicity of the
crude toxin sterilized from filter was stronger than that of crude toxin sterilized in hot and damp. The explants on the
media with the crude toxin from cultured 12 h bacteria were prominently browning and dead. And after 30 d, the
shoot formation rate of leaf segments and nodular stem segments were 10. 33% and 36. 11% respectively. Crude tox-
in from bacteria concentration above 1. 41 X 108 cfu/ml could inhibit the regeneration of explants obviously, with high
death rate and low shoot formation rate. And also, the root formation of the shoots from the explants was difficult at
that concentration of crude toxin. The R. solanacearum crude toxin had toxicity to the explants and could inhibit the
plant regeneration of P, cablin. The system of in vitro selection of P. cablin resistant to bacterial wilt was established
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HE, AT XA BB R BT/ ERITH
RRMHEE(ETE2,2002), EHERRMWEE
VI THAERE AN S B, 48T 7 WH
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BEMEREESTEARE, REFHEHYIRRR
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MEARER, A BEIRE FBEEERM.

1 MR 5T %

1.1 ##

B (Pogostemon cablin) R HT MAEH K%
A, REER, ZREANE EHE MT EREPE
FREE . B E (Ralstonia solanacearum) B, &
ETFHRERLAY® BEMELE TZCHEFE UL,
PRERA BRI NEE, R HITUT R
1.2 /%

LI FHENARAE ABZAXAGNE ¥
BEMREEMT NA PRIESRE L, 7 30 CRIET 5
F 24 h J5,76 1 000 mL ST A0A 350 mL Bifk
BRE P RIEFNEMREEE B EHEEFN
NA BikiERZEF,30 °C.200 r/min BEKRIFEF., WU
600 nm VE R UL K FER R ER P E R A 1,
% A KT R 0. 943 B 5 Ik 4F B, B 8 4 250
mL A4ETEMR S MA 50 mL HK. B FERBK
RV EHITUUTBAE . URBHEREAZT . WELS
FAMBEEEAN AEFEE - REHAFTHER
B(—MzE 10°.10°,10°), 4 5 |®E 0. ] mL ¥
WO RER B BHITEE ORI

L2 2 AHEREXTNHEFTE BARKRER ¥
BFRT 20 h AR LA 20 0 & B bL in A B B 8 3% 3
PORAGHASEREXELHE., SR KEE BIER
T 20 h BB RO B 05 R R X4 B 08 2%
o222 pm MESEBELE KEBEHEHE
T 50~60 CHEIEFMATLL 200 KR MA
FHRLRE FR H RS

L2.3 E&0ERER U EFLERNM A
BTG RRL, LU MT RERFRE, REAR
[7) 5% 9% I B 4» BB i BA 0. 05 mg/L,IBA 0. 2 mg/

LCHR/NKESE, 2007) , B4 4 B2 i Pl sh L IR 2h 10
RBEIKRERE. ZAENLZERRRAHER
EWE, BFKF0.05,

2 HRE52W
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WHTE. ANETARARBEARN AE 54
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(F DU ABRERE, LIEEEIALIT, S5
XY HOAE (E D,

R OREEEBRES A HNXR

Table 1 Relation between R. solanacearum
concentration and A value

A% R B R B (10° A4~ /ml)

AfH A value Concentration of R. solanacearum
0 0
0.277 0. 413
0. 384 0.673
0.455 0.855
0. 541 0.933
0. 650 1.123
0,751 1,353
0.829 1445
0.927 1.777
1.8
1.6}
-
E yat
=]
o 1.2+
°
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5
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AE

Bl HEHEWRBRES ABXAMN XY BAE
Fig. 1 XY plot of relation between R. solanacearum

concentration and A value

| FR 4 G+ o 1 B/ — T vk (FE— 1 ,1996)
BRELA y=kr+b,k AP R b RELK
ERMEMEE, FAEK 600 nm F,.BETHEHEEE
HAESHEZEWELRBBE R y=1.8662x—
0.0458,R* =0. 9904, x: A {8, y: B ¥ BF (10° cfu/
mL), TR, EHEARHRKES A BZAHEEE
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BORMA AEBFTENAEBRKRENIHENAR
R L S .
2.2 ARAAEHENEREATENIMEEN BB
GAKABAREEMSEKEE, F&FH
BHEX, ULEARFEH &OHEEESSMEK
HEEE. RE2. I BINENERRKEITE
ZOREFMMARMEE. A THEENF AR
WEEERIMMERA I L E . BL . EERT.
GirERISdEHRERGE2). X 20H. &
Wk B 13. 1 X 10° cfu/mL B, ZEIA B #4K B b 38
BB FREDR, RS R 85 33%, T ER
100%, MMASEXKEGCHBERAOZEFRES, IME

KRERREETHE HTHRETERBERLH N
24.67% 1 41. 63% ; B WMWK BE 13. 1 X 10° cfu/mL
B L EMABHKELEERAIFFRES, o RE
R 51.0%,#I2E N 85. 33%, LEI AT 1B K B 4b
HEBMEREF M T ENRERLI N
0 12.67%., XEHARFEHEANETREHE
BN BRI EF R M R 8K, TREA R
HE - FREERE-ENRRERAXEN,. I8
REREAMARTHE EFHEREIRKES,
EWEFELIERAIMEERERE M TH X
HOHER HBEERRIIMEEEREERK. ¥
EUTRESTHRAISEKERE.

R2 FRAAZHENABRNIMEER B R E

Table 2 Effect of the crude toxins sterilized from different antiseptic methods on the survival rate of explants

BRI

BL¥E % Survival rate (%)

Concentration of

fr .eaf t
R. solanacearum 1 Leaf segmen

#HF 37 2 Nodular stem segment

Cefu/ml) 12 # K & Disinfection i3 & K # Percolation B # K & Disinfection 11 38 K & Percolation
0 100+£0 10040 10040 100%0

1,31 108 85,33+0.58 24,6740.15 10010 41.63+1.73

1.31x10° 51,00+£1.00 0 85.331+0.58 12.67+2.52

R 3 TR IR A A B B B R 2 SME O Y S e B R

Table 3 Effect of the crude toxins from the R. solanacearum cultured in different times on shoot formation

A B3 TR (R

KIE SN E (K 4 3 & Frequency of shoot formation of different explants (%)

Cultural time of

I I.eaf segment
R. solanacearum i &

#9528 Nodular stem segment

(h) 10d 20 d 30d 104d 20 d 30d
pog:i] 0 100+0a 1004 0a 86.6712.52a 100+0a 100+ 0a
4 0 60.00-40.00b  86.6720.58b 86. 67 0. 58a 10040a 100-0a
12 0 oc 10.331. 53¢ 10. 00 0. 00b 36.114+1.92b 36.1141. 92b
24 0 26.6740.52d  66.67+0.58d 36.67+9. 81c 53,33+ 1. 92¢ 73.334+1. 53¢
72 0 73.334-1. 53¢ 1004-0a 86. 6742, 52a 100+ 0a 10040a
120 0 73.3340e 100+ 0a 80. 004 2. 52d 100 0a 10040a

. ANERHEREBBTHR . AANFRRRERK0.05 BFKF. TH.

Note: Analysis with Duncan’s multiple-rang test,different letter meant significant of difference at 0. 05 level. The same be low.

2,3 ARAKEFMEOHEBASERIMEEK HFHHME
BUNA FHRIBFRGETMAEE, CH R EER,
Fd &4 T 5 # 100 mL f NA BIKEFREP o
PIA l mL BHRK.BHEFH 4.12,24,72,120 h,
REFVNESHBHEEER, U 200FREMA MT+
BA 0.05 mg/L g 2P, URMBEBRHAFT RN MT
+BAO0. 05 mg/L 3% 5% 5 A%t B, % 8 A [7] 35 R ot 6]
ME AT E M SMER L N W, it SMERLE
B3 10.20.30 d JRRYH AR, MK 3 ATHL, MR TESE
F 10 d F B AR R B 3F 5 3 5% 20 d B, IMASE SR 12
hERAEENOHEDR N F  HELHEAARR

BERY TR 3G 3% 30 d B, MAESE 12 h IHCHE RS
AER RN 10.33%, HEAHE KB H kS
H,EAMARSF 72.120 h R A F XA E B F
RN HARR, ¥R 100% ., ZERIEFRHFFIER,
HERG M AR5 12,24 h WEMEHER
Xt R A BAMEIER, F LIS 30 dat, 3
Ay R K 36, 11%.73. 33%, R E AL B K FERY N
100%, LIEMEH, it 8 5% 10 d 5, %) RAME
RETE A IMAIES 4.12.24 h BBHBERNLHE
e, MMA SR 72,120 h B ERE T EHL
M B, EE R RINER, B2 EEY
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SMERZEA R IE T AMER A R A KB,
AT 12,24 hWEBRHEZNLRE, FRHA/D, 0t
BEE, LU 12h A EEHE, BHil,LEF12h K
EHAEHEEMERARROBEE, IMEEE
WIET- ISR R Y, B RN B FEAG; RaT, A E
SMERXT EREHEENHZERF, W EA
FRAEHEHERNEIER, BF 12hENHE
BHEEMHUFENER A TR, TEREEENENE
FEI2hGRERFERINEK, & 1B T, BT
FERERNBESEOERE/D.
2ATEARESHEAEENIIMEKHFOREM
PR 12 h MWERHERER . BMBRARKE, 2
A R, L 20% B i A MT + BAO. 05
mg/L EFED EEARKEFHEHE RN IME
REFEHEW. ARATH, HRHEEF I0JES

AEFEX SR 155 20 d 5, X IR 2R R E X 100%,
BB KR 3.52X 10" ~7.04 X 107 cfu/mL &}, B
B ZER M7 5900 L E L BEE K SRAT R A IE K, 1
FEREFHEREERZE 1 41X10° cfu/mL &, 0 &
Bk 20 dfBk B, & 30 d g ERILA 23.33%;
BT F 3. 52X 10° cfu/mL, it B #5330 d
JE MR R 0, EEREFHARR R A, HFR
HIH R B 3. 52X 107 ~7. 04 X 107 cfu/
mL B},10 d JE iR B8R 3R, H fi & 3 ratia gy i
Ko FREF,30 d 53k 10050 EBOIREEH 1. 41
X 10 cfu/mL #1 3. 52X 10® cfu/mL B}, B EZRE &
K,30 d [E H ZE AL R 36. 11% F1 25.00%, GHRE
B WREETE 1. 41X 108 cfu/mL DA+ B A & 3T
SMEKRE R RME MEEER, KEBIME KK BT
T, RESMEGE FERFZR W, FAHEEH -

R4 FARERASEHS S0 HEER MK HFOKMW

Table 4 Effect of the crude toxins from different concentrations of R. solanacearum on shoot formation

HEHERKN

A [F] SM 45 4% B 3 & Frequency of shoot formation of different explants (%)

B E (cfu/ml)

. Leaf segment
Concentration of oA g

# 5 2£ Nodular stem segment

R. solanacearum 10 d 20 d 30 d 10 d 20 d 30 d
0 0 100+ 0a 100+ 0a 86. 67 £0. 582 10040a 100 +0a
3.52X 107 0 59,0048, 54b  71.00£1.00b 58.3340. 58b 70. 004 1. 00b 100+ 0a
4.69%107 0 72.3345.23¢c  88.6742.52c 66. 67 40. 58¢ 76. 67 40. 00¢ 100+ 0a
7.04 X107 0 75,334+ 1. 53¢ 100+ 0a 71.1141. 92d 81.11+1.92d 100+ 0a
1.41 % 108 0 od 23.3341.53d Oe 36.1141. 92 36.1141.92b
3.52% 108 0 od Oe 18. 7540. 57f 25.004+0. 00f 25.0040. 00¢

RS TRAREFHERNENEERGEROKT

Table 5 Effect of the crude toxins from different concentrations of R. solanacearum on root formation

HEHERNER
W (cfu/ml)

4 #1 # Rooting rate (%)

Concentration of

R. solanacearum 5d 10 d 15d 20d 30d
0 46.6715.6%a 100+0a 100+ 0a 100+40a 100+ 0a
3.52x107 50.00+1.00b 100+0a 100+0a 100+0a 100+0a
4. 69107 36. 1112, 00¢ 66,6710, 58b 80.00+2. 00b 1001:0a 100+ 0a
7.04 X107 60.00+0. 00d 73.33%1.15¢ 73.33+1, 53¢ 100+0a 100+t 0a
1,41 108 Oe 0d 0d 0b 13.33+1.53b
3,52 10¢ Oe od od 0b Oc

BREBRBENE ML, FETEEHERE
—EWER L BR T AMAR SR S BEHIE
MEER HERRMEGERANGER, KRk
FAOD AP RAEITEE RXDEAR B AR
SR A, A AR B SR
LSAARETHEATREN ERAOTM

DR 2hRNEHE R R BRRARKE,
S0 B R R, LA 200 (KB I A MT +

IBAO. 2 mg/L 5 5p &, EEEMAMT LT ER
MR, ARSTH, HEAHEERNEBERER O
~7.04 X 10" (cfu/mL),¥53% 5 d 0, B Z ERE T
HBER BESEFRNER A RRELE FF, E
W3R 20 d B, AR BRIk 100% ., HIBHFENT
FREWREAZE 1. 41X 10° cfu/ml, TR HEFHE 20 d
RFE RBEAE AR, 55 5% 30 d B, AR N 13.33%.,
BB EREET B 3. 52X 10° cfu/mL, R R Y
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BEEH . AREEF TR, A EHE . ERKRTFR,

3 itk

HYERREHETMETI BN —FEY K¢
WE BRTE R A BRRAE W BB LA H 7, mi
BEEMIAE S H i E B, R BEK
BT i E fh (5 & H%,2008), Toyoda %(1989)
PLLE-& R AR R B9 B i B R R VR Rt 4 R, il 5T
MEIMERES S RT LA ERHTEE.BIA
AR fE 5% B F WK R E K. Baruah %
(QODRAMUT B L RBRENBEMNBRRE
&, AEYBEEFHEREPIAERBRER
DA SEBUR A B, 25 B HUR 4B P LI I L %
RRBEMEENBURERIENEEE N HEIRR
TR EEYHREFNEEN .. BRERER
MRETRBEREETSE . CURER™TESE
WhwELTESERNSE(EE,2005). FEH
BENFEHSHEBERYREERRELNEY
AR AT SBOMIGHBE HEREZR T, EL
BUREREANENHTHEYTRE #E &% LR
FLEAASMERMBE FETSHENBRARE
. ZRBHARTHERARMNETE . BRHEAR
R 85 Fe B 1) R A R B MRk B Xt AME IR ZF R A AR
MW, BETEMERERN T EEARE &
FHBRNBES BITUBHERERNERE
N BEEBERFEER.

T S 40 P4 T VB VR B AR 4 7 B — R RO
B, AT R BRRSREREEREK
BUHCBORBE, b ph bk BUAR 7 (8 AR 45 RN 65 HE
(BRPEHES%,1996) ., RITHMENARRENEH
B R A RO B CAD R, 43 ) 5 3R AR T B R A
it o7 o ) E QU B HOW A A PRHEI R, B — Fh K
FMUEEHEEBRRENTE. REBA—KLR
(Lambert-Beer) & 2 , Xt £ F R F HF BB OLEE
B AT I 5 B, ok B v o IR AR RE R M DY S 4 OR
ROVERME (R K2, 1996) , A AT % & A EE
0. M43 UTHRITHEB, RIETAFUFEM AE

HESFCOAE A EEZA, S RIEVRELBEN,
BRI RIS HREZ B B,

B &30k -

E—. 1996, EYGEITEIM]. KU 8B G R

BRRFE(CENE S AFEIRBH. 1996, THL R 5L
[M]. b5 - B % 8H i it . 340— 350

Ao SE(# 1t B) , Yang M(#538) , Zhou EX(B TR set al. 2006.
Screening of rice somatic mutants resistant to rice sheet blight in
vitroOKFE B R R BB & F ) [J]. J Sowth China
Agric Univ(ER R KA ,27(1) :47—50

Baruah SJN,Deka PC. 1995. In vitro selection of tomato plants resistant
to Pseudomonas solanacearum(J]. Acta Hort ,392:115—121

Carlson PS. 1973. Methionine-sulfoximine-resistant mutants of to-
bacco[ J]. Science,180:1 366 —1 368

Chen YF(Ph#E &), Li CL(ZH %), Han DJ (B EMH), ez al.
1997. The hormone-like of fusarium Graminearum toxin in
wheat tissue culture (B TR E LA/ N FAABEKEFPHHK
BEEMW ], Acta Agric Boreali-Occident Sin (Bt 4% Mk 2
#),6(4).22—25

Huang NZ(# T8). 2002. Study on characters of some anti-dis-
ease species of Solanaceae and its application prospect(Fi &} #)
AEHREERREREARB (], Guihaia("EHEY),
22(6):572—576

Liu DM(XIZR #3) , Zeng QW K 30) ,Chen HF(BRLT %) et al.
2003, Common disease of medicinal plants in South China Bo-
tanical Garden(%¢ Y E LG RHEY ¥ NLmF)>(J]. J Chin
Med Mat(F#511),26(12) ,851—853

Lin XH(#k/P#E) s He H(E4D) ., Wu LR(B %) , et al. 2007,
In vitro culture of different explants from Pogostemon cablin (]~
EERRSMEEBEEFRATIOU] Guibaia(J-HHHEYD,
27(4):685—661

Toyoda H,Chatani K,et al. 1989. Selection of bacterial wilt-resist-
ant tomato through tissue culture{]]. Plt Cell Rpt,8:317—320

Wang J(EZ), 2005. The mechanism of pathogenicity and its regu-
lation of Ralstonia solanacearum to plants(CE#i B X #H Y B BUR%
MUBIREIEIO0]. Sci Silv SinGRhalb 1) ,3(41) ;142147

Wei AM(E £ 4H),Wang J(E%). 2004, Development on the re-
searches of resistance to Ralstonia solanacearum in plants(3 H
HYERBRRERRAFHH# R J]. Guangdong Fore Sci
Tech (J7RAALFHE) ,2004) :47—50

Xu SWEE ) » Xu QUERfF). 1996, The prospect of appling on
microorganism transformation in medicine synthesis({#{ 2k ¥ ¥4k
EHYERFORANE ] Chin] Pharm(FEEZH T
) ,27(9):422—425

Zeng LX(E5%), Ma ZR(F4H ). 1992, The plant regenera-
tion from in vitro selection on the media with culture filtrate of
rice Xanthomonas oryzae pv. oryza(LLKFEH T HRE#H S
AR EEA MM ] Acta Phytophyl Sin (VAR
PR 1 19(3) . 231 — 235



