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OAREE, M UOEIERR A SRR —

BB F i Rouxiella badensis J& MR R #E 1B /0B B 00— PP 4B EE, ¥ B Le Fleche-Matéos
ZEUSIZE 2017 AR R B, IRANEE AR S E T R LT M SR R A R I, R AR R, (A%
MRFSEA A B R —FhpT R g A . B Y MR SE S B R B I BR R. badensis BLY B-52, & B
IR A PR T8 B 22 A KR 5 TR 45 2 U P 9 B B A B A SP-YTie7 Xof 1 fiph I L 11 %0 /K il
K ] RIS 00 8 B 1 ) AT DS R ARG S W TSR R 06 DAt R 0 G 8 R 5 Yahfoufi N 45220 2 gL
BT R E REEIRE. HATENANE T B8 S A hi b IR IE R /b, s WL BA % A &%
YV E Ry 48,

S TR IS S PR V7 A TR A, T SF B AN TR A 02 Bl 1 A e VR 75 TR g LR B
TEA B YRR AR E K RO BRI SR PR o B R, FIDIE S8 o+
AP E RS, S VR A IR - SR SR 5 S L AR, T I R T A e R A e
X B A AR BO P, ORI 5 HEX T 5 i 28 s B R A B S B A A T T v, DU O AR B
P A B TE AR BRI 3 7 T8 1) 2550 FH B Bt B R S R Sy

1 #REREZ®

L1 H#

1.1 #&

IR VR =R T AR T, ARSI GERT 5, #7 CBHRT BR
i L)E, HIRFRAR BRI TR ATCRASIEE, i 4 CRrkFRiRIra M.

1.1.2 Exi

VIR, 1 L BE5E3A (NH,),S0,2 g, CaCl, 0.1 g, NaH,PO, 0.5 g. K,HPO, 0.5 g. MgSO, -
TH,00.2 g, 2, 4-ZRUT HIK M (2, 4-DTBP) (/K PEEA g/, M 0.22 pum JEEEEIE) 500 mg,
1000 mL Z£87K, pH 7.2, [EAEFRENIALS ¢ Biflek. LB MUAE:SR: 1 LIGFRAESHRANR10 g, BEAHE
By s g, EALEN10 g

L1L3 FERMMNE

PR EZGAG]: 2, 4-DTBP (TR0 99% , BB AEMRHARAR) MHARES (BT
504 99.50% , LGC Labor GmbH) , NaH,PO, (JEE/NEL99% , & wmAEIbRI AR AR ) . K,HPO,
(LR % 98% , bilZZ i KRR RAR).

T EZAE : T2z —Hm 7tk (EZSFEREAES (AU A RATR) ME204E) | 4 K
P (FEBR IR B4 23 F] Multiskan Sky) | 225 A] LA ERETE ((H A 820 W] Multiskan Sky) | #3374
FRECHL (DUe S /KR A BR 23 W) Opttima L-80xp) 5 MAIKHL (18w R (X A% 5 & A PR 2w FST-JY-
10), b FEIR (RO HTAAS AT R vi] ZWY-2102¢) | AEARREFRA (1 IR o0 A AL 28 il i Ay
R/ ] ZXSP-A0160) .

1.2 ik

121 PEAEE o i fndh 1t

FR5 g ARFR 1 48F 200 mLAEIEHH, A 45 mL E/KHZE28 C | 200 r/min 5544 F$£5% 30 min, #
OB A DR G PR TR, FRE 1077 ~ 1077A%, SRR 100 wL R RS 21 TR AT AE A
FEARRT SR L, 3 IRER, 28 C KigR2 ~3 d. WM RGN, PREBUE RS R AP AV, PREUH 5
WTETERTY LB [ AR TR A b R RZeaifh 3 b b

1.2.2 A RERENEE

F LB 53R B0 R, JF AR 2 IR iR @O HE T L ()5, 7 A TSR, B0k s AR Ak Ak
SRR ) TR AR T 20 T A R 2 DNA PRl $2 308 & $2 OH: DNAL T8 0519 27F (5'-AGAGTTTGATCCT-
GGCTCAG-3") #111492R (5'-GGTTACCTTGTTACGACTT-3") ¥ M4 16S rRNA FLF 4, P 1 H Beifk
TEE, RE EEATIF. &a, PSR S NCBLE W T 0 B Fh 2 04 3R 5 512817 [ 4: L
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XF, BE S B TR

1.2.3 EHRAEEENRN

SHPE Y ST i, HEATHRLISIE, VP, SHARKT S i d AT L ek
KA FefhbE . BIRORAL . AEBERE ) AR RE T SE

1.2.4 JFiREFEH2, 4-DTBP R I

B B AL R A I AR IB MR SR b, 78 28 °C | 170 v/min ZfF MREIREE IR 2 d, BRI T
4 °C, 5000 r/min 54 NS min, 3B, AXREKEC O BEREIKRERZE 0Dy~ 1, VI/E B,
PERRR AL 2% M RFR L3 2 30 mL B 9% 0.1, 0.25, 0.5 mg/mL 2, 4-DTBP JoHlEh £Lal 557,
DA 2, 4-DTBP (AL PFRAER XA, 3 RS, 28 C, 170 v/min $EREEFR, 20 I7EsETR 12, 24, 36,
48, 60, 72, 84, 96 h W IAE, —EBIMFES I TINSE ODgyy, 3 —EBI3HE i FHEE SMAT DL 3 5606 B 11 2 4
AL, 2, 4-DTBP 5k B &

2, 4-DTBP Frefi k922 il . WX 2, 4-DTBP g v it B i BF W5 &8 W 0.5 mg/mlL, 7351 B 100,
150, 200, 250, 300, 350, 400, 450, 500, 600 pL E}& FAMAIKERE 2 mL, FFhriEphiE.

1.2.5 3R HxEH2, 4-DTBP R

SHME T Rk, SN+, 0, HZR 121 CRERRKE L h )G, H100 g KH
TAMA 2, 4-DTBP iFH, {32, 4-DTBP ik 0.5 mg/mL. HUH AR mEw, T4 C,
5 000 v/min 254 F B0 5 min, F B, F0.85% NaCl B E B REIEEEE 0Dy, N 1. B3 mLEFHKRHA
IAZ L. MFINAET, LIS 0.85% NaCl fUALB/E X, BE 4 . LIPS KRR
1E15% JiAy, TCEAE 30 C 534 h 553, el ge 12, 24, 36, 48, 60, 72, 84, 96 h INHUAE. I
S g AEH S mL HIEEACHOMYK, AEIK 30 min, #HERCEIEW, FEESM] WA OGRS I AR 265 nm 4k
WeSGH, 11452, 4-DTBP & ; [AAF 5 HLS gk 10 mL TCHI/KEES], TRk H R IR Rm R 107 ~107°
£, SRJERER 100 WL ARSI AR A 1E LB [E{AFHR b, 2 ~3 d JFidkmvE 8 H.

1.2.6 2w MK H 340 1E A

TR ARBURTENE : F 0Dy 1 1Y B FEY) T R T2 TR R 10w S £ 3 T 0 K T 11 £ R 2R T
DU b, LA CRE KRR RS 20 s B AR iy, 25 °C QR IR, @ DS, il sk Jf g
FORREOLIAT UG R . FRit e e, MR R AL 0 B I T, I 5500 70 5 ARAS: 1 T R PR R AT
I3 L.

TEPUE RS WU AL AR IR B (JRAHRTITE Fusarium oxysporum FNFiiJEHRTITE F. solani) H]
5 mm TFLAHTHCEPEERD T PDA SPArb e, SRATPAROGIRRE , ERR BN R ZY 2 om Ak R DU B, 3
WESE, DA E R R TR, 28 C TR 7 d, MEHAE KRG

TP IRTS . RIABAG T (LB BURRIGFRIL) STFLEARI TP-2 bk & B AP IR 40 B s 1
BUR B E E R 30 WL (KIBFFE Escherichia coli, 475 @B & ERE Staphylococcus aureus . BIFE MLPEINE Vib-
rio parahaemolyticus . Ky ZEAUF[ & Bacillus subtilis . 350 [Q & Shigella Castellani . 773 ¥ & Enterobacter
aerogenes . TN Proteus Mirabilis ., V5| 1ERH Salmonella OD,, =0.6) WEJiAA7E LB Hfigtk -, FAXHE
LA (5 mm) 7E LB P4 EFTFLIS, A TP-2 &ZBEK 50 wl, 37 °C ¥ F 24 h, =kEE, WETFN
FEME X AR, BATEXT B O & B

2 HRE5HH

2.1 Aoy BERLEEER

AEFETE R 779 F RIFAE K AYBARRIBELL 2, 4-DTBP ME—RRVE, FTRAHEXF2, 4-DTBP GI&MEES. R
PERITAEAARTL, 3 esia 2] 72 BRItk , SRS | MRERPEREROR I AR, S5k TP-2, 1E LB [EiAEFR
B EREEREREO, AMNE, O, FEY (1 (a)); E2 RO G 05 N IYER, TEIR
R (BT (b)) HRRE TS ER 2R, Z280F7E, K 1.06~1.91 pm, E4£0.64 ~0.78 um,
PimshE , JoHEE, JoEffl (B 1 (c)). £ 16S tDNA FFIINE, BERFFHCE N 1479 bp, HAZRRFHEL
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& NMDCN0006 U2U 7+ 1E B R A YRl 88 F .0 (NMDC) , $%£4 4 https ://nmde. cn/resource/ genomics/
sequence/ detail/ NMDCNO00O6 U2U, J54FE#RAY 16S rDNA 31 I /7 45 5% 5% GenBank, 3§ BLAST 5 GenBank
1 16S tDNA JFF B TIRIVRE LR, KBUERS R. badensis DAR84756 [ 16S rRNA J3:5 [l ¥ 14 £ 100%
FIH MEGA ARG K B E R TP-2 5HEE R R badensis 323 NR 156931, 1 RFER]—433% (& 2),
W TP-2 Ry B E7550 # Rouxiella badensis.

5 um

(a) W% (b) Fo2 Rl (k) (¢) HHBEA
1 % TP2 B REERS

ouxiella badensis NZCP114062.1

ouxiella badensis323"NR156931.1

Yersinia pestis NCTC5923"™NR025160.1

7P Hafiia alvei ATCC13337"NR044729.2

wingella americana CIP81.94"IN175329.1

Samsonia erythrinae CFBP5236"NR028786.1

Rahnella aquatica DSM4594" AJ233426.1

Chimaeribacter arupi 20161s03"MK530421.1

; Serratia marcescens ATCC13880"PP112078.1
Chania multitudinisentens RB-25"NR149302.15

63

Rouxiella chamberiensis 130333"NZJRWU01000126.1
Chimaeribacter arupi CVMAS6NZIAWIZE010000046.1

Rouxiella aceris SAP-1"NZJAADIU010000024. 1

Rouxiella silvae 213"NZMRWD01000128.1

Ewingella americana NJC80PP134479.1

0.20

B2 E-T 165 (RNA EEFFIRMA ML #4EH TP2 RELFH

2.2 Mg AIE ALK
P RARIAT 8 FpAEFRAALAGIN, S5IRRI] . B H BT b S A, V-P SCEe S FAE L TE R K AR f
IOEAERIIE R SN i P il R0 B BRI IRE VR AR B B B AR AT R TE ) (K3 (a,
b)), MEBESCEEIAE; FARTCMERES (K3 (c)), FREISCEEREHIME.

\
L\
\.
N\

(a) FEAPLEE (2d) (b) FEICHLEE (2 d) (c) figh (2d)
B3 Etk TP-2 fREE R AR

42 .
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2.3 2, 4-DTBP Mo £ KA E st A

FH 2, 4-DTBP F3ifEfh 7285 T P T i B, R BAE 265 nm AL 8 HASE , JFHE AR
M2k A ¥ =0.0057x-0.0055, R*=0.9997, HITFJ54:2, 4-DTBP ¥ .

TERIRRE ST, 242, 4-DTBP JREYRE } 0.5 mg/mL, ¥53% 60 h i, TP-2 R&f#% K 36.92% ,
K52 72 h F 84 h R R, B 52.26% (&4 (a)). HEFREHCAEO0 ~36 h i, TP-2 7E& A6 i
WU A YRR Y AR AU, fE2, 4-DTBP Rk 0. 10 mg/mL 1 0. 25 mg/mL Z&0F T, 5
F48 h B, P AR KR AR, L 0D, {H 43 B4 0.607 Fl 1.236; T 7E 2, 4-DTBP i & ¥ i 4
0.50 mg/mL 24 F, MW AERKERRKMEIRAK N 60 h, H 0D (EH1.715 (E4 (b)).

60 201
b b 1.8+
50+ * = b © 0.5 mg/mL
* _ L6 o025 mg/mL
wl a g 1.4F ——0.1 mg/mL
& % 121
30 = Loy
B E gl
¥ e
20 0.6
B g4t
= 0.
10F T oaf
0 1 1 1 0'0 L 1 1 1 1 1 1 1 1
60 72 84 96 12 24 36 48 60 72 84 96
IR} F]/h i E)/h
(a) 2, 4-DTBP (0.5 mg/mL) [ (b) AN[A2, 4-DTBP ks T
HRF )Xo 7 P4 e e TP-2 fiy/f: K ik

Vo MO ERRUNG R 2 (P<0.05), FIEIR.
B4 REEFEZEET2, 4-DTBP BEEMEMREEKHLE

FE T EERR AN, WIAG 2, 4-DTBP it i) 4 0. 5 mg/mL i, B FRREAR A 12 h 5, 2, 4-DTBP 1

WEMRR A 44.23% . T 5 2t S 48 h 1 96 h B, HLFEMRE RS, 401k 58.43% F1 58.44% (& 5

(a)). BEf#E324 by, 101036 hAIK, IR TR STy, X AT RE AL th 24 h I IRCEAE SRR T AN

5 rE. 2, 4-DTBP TR REE A 0. 50 mg/mL 2544, M TP-2 A K (B 5 (b)) WIHI, 3HEFk

36 h ZATHA KAME, Wiki3R96 hivh, B4 K kiR (BEECN 9. 23 x10° CFU/g) , H: ODg, E 431
>4 0.607 Fl 1. 236.

70 - 120
d
6ot R 1 100 0.5 mg/mL
b =alEd 2 oo
50F a % 80|
=< 40 =~
7 < 60f
&30 =
5 12 40
20 =
E 20f
10 =
of

12 24 36 48 60 72 84 96 12 24 36 48 60 72 84 96
fif Al /h A A]/h
(a) 2, 4-DTBP [ ] %5 1 1) B A R (b) TP2 AgH: K flZk

B>5 F|EFFGET2, 4-DTBP (0.5 mg/ml) FEBEFMEMEEKHZ

2.4 TP-2 98 mR L IFERER
B TP-2 BeFh EyEA®E R 3 d, HALSUMRIEE:, ZEWEEARERY K, MEEICHE /KA B TTE %
e (E6 (a, b)). MU BB/ 55 0495 I B -5 00 43 B 3R A5 I B AR MR — 2, Ui B TP-2 X 2L 20,

RURHAE R H e A AE0R (K6 (e, d)).
.43 .
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HULHE . MR (E6 (e, £)) KM, FRFE TP-2 XA e MR i
YRR, EOXRIAAT B . G @ MARRE . R MPEINRE . R 2T . BN
EATE (E6 () MUTIRE (E6 (h)) IILHiifEH.

4
(a) WABEEHK () (b) PEAHE TP2 HUTH (o) FABMHLAK (1) FABEHETP
(0%) (k) (7d) (REoH)

(e) SR{EHIEH5HT (f) SAEH T E it (g) SETEAFEICHL (h) ST TIRETCHE T
B (7 d) A (7 d) AL (48 h) AR (48 h)
Eo6 BHEMRMERE TP2 HmEREENIER

3 INEHITiE

ARG A GEE LIEP RN T MRl a & EZ AR 2, 4-DTBP BREfEE, Mgk e
GRS, SCEEYARPR DIERUEY . R BUEM R G WA RAEEEN. HEiCHEm B H% 5k
FREERFE A R R AN R BT R R AR
P BRI  ARBITERIRGE R adensis (TP2) JgVEY) H Y RIS, R TIXEMN
AR AT, ETSCER, R adensis PYEORRMEATE SE [ A 22 AT 200 T h B IE , ABERTER NS
TN T HPE R BUR T, S HAER A 7= th AT REAATE ARG HeAh, B TR R4 R, adensis I
FAFERPAMER, SR, AW RR, TP-2 Bk S B 22 [QPHPE S, 1 R o 3 22 (R BH R 7
PE T A B R IR R IR, WniEEE S AR ARES RLa Y, SR AR IR £, TASHT
FEERMNEYIRER L 0 A, HAFURE, R “ A - EUm” SUETE, ) f NS00
TSI FARVEYIRY 22 4P, Yahfoufi 7% WIS RIL R. adensis % B EREAMBIVER, [EAMI R, TP-
2 BT R B S AT DU IS A AR I RS HUVERT, X AT BBt T MRS W] 1T 5 RS 1 25 5.

Zi b, AWRTENM rT A ARER T B R SE AR T K 2, 4-DTBP [y Rkk TP-2. XX 2, 4-
DTBP BFEMFRCR RAF. S5BIEBF MG FHEYY, RS E OB G AL R, badensis, &>~ G
PER, XVERABON, B EEGABOR, HXFE G AE R MG WA IEUEM, XK
PR TCHEPUE. TP-2 BAREA TR E/E T iR B S W B 01, T A% & (LR W i A
HEAE IR R UE YRR, AR, ABFR R A0 E, R4 Rl & 3 AJE & R
adensis $2HL T BB,

[ &% 3 ik]
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(2] @A Ak, T %, BINT W, A% S AR 6 R R B A BORDF TR ()], m Rk i, 2023, 54 (6)
1753-1761.
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Isolation and Identification of Rouxiella badensis TP-2 and Its Degradation

Effect on Autotoxic Substances of Lilium brownii var. viridulum

LI Rungen, LI Wenjing, LI Jiani, CHEN Yizhou, LU Qineng, Ll Xingjie
(School of Life Sciences and Environmental Resources/ Jiangxi Key Laboratory of Crop

Growth and Regulation, Yichun University, Yichun, Jiangxi, China 336000)

Abstract; The consecutive cultivation of Lilium brownii var. viridulum results in the secretion of autotoxic substances such as phenolic
acids by its root system. These substances are the primary factors causing frequent soil-borne diseases and continuous cropping
obstacles. To explore the utilization of beneficial microorganisms to degrade 2, 4-di-tert-butylphenol (2, 4-DTBP), an exudate of lily
roots, alleviate the occurrence of soil-borne diseases in lilies, and reserve beneficial microbial species resources. Strains from the
rhizosphere soil of continuously cropped L. brownii var. viridulum were screened using an inorganic salt medium with 2, 4-DTBP as the
sole carbon source. The degradation efficiency of the degrading bacteria was investigated through liquid culture and soil culture
methods. The strains were taxonomically identified by combining morphology, physiological and biochemical characteristics, and 168
rRNA gene sequences. The pathogenicity of the strains to Lilium lancifolium and Allium cepa was studied using the live inoculation
method. The antagonistic effect of the degrading bacteria on Fusarium oxysporum {. sp. lilii and F. oxysporum was investigated by the
plate confrontation test. A degrading bacterium TP-2 capable of degrading 2, 4-DTBP was isolated and identified from L. longiflorum,
the degradation rate reached 52. 26% in liquid culture, with the bacterial liquid concentration 0Dy, reaching 1. 72. In soil culture, the
degradation rate reached 58. 44% , and the spore count of the bacterial liquid was 9. 23 x 10* CFU. Based on morphology and molecular
biology, this bacterium was identified as Rouxiella badensis, a Gram-positive bacterium. It is pathogenic to onion but not to L. brownit
var. viridulum, and has a certain antagonistic effect on F. oxysporum {. sp. lilii and F. solani. but no antagonistic effect on Escherichia
coli and others. The strain TP-2 Rouxiella badensis is the first reported bacterium demonstrating effective degradation of lily autotoxic
substance 2, 4-di-tert-butylphenol (2, 4-DTBP), while domestically there have been few reports identifying this bacterial species as a
pathogen of onions.
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