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(1. MR R B TEYABE, 1 11 570228; 2. MR il B2 OBMEY s (% ot B 5 5 B ¥ S SE 00 =,
MR 7T 517533; 3. MR AR K2 RV IR S B Rl Be, #RH 450000)

o O THIRAA S YRR R YR SR 22 M R YRS, F0E R 25 AP TR, SR
T84y BB FR J5 TR R BE A R 2 AR PR 4B RS 1 7510 ST RAR gk TRk, -0t LA VR A 155 9 BRI A -3 e X 1y
PRI 50 14 88 g A0SR B GG DB ) AR I BE ) o 25 SRR A A T 22 3 VR A el AR o - 18T B 21 6 A ]
Wi B RS 1 5 (R I Bk, 23 70 9 ELIE BM-5., FD-21, BD-8 FI4H 1% ZD-4, ZH-19, ZH-20, ##k FD-21 1£
FEREGR SR 72 h BPXR R | X BRI KA R 1 B A 2243 ) 78.87% . 89.5% Fil 93.62%:; {H AEF H >
HEAE - R R L R AR TR 57 7 d SRR 43.5%. 34.2% Fl 67.28%. FARINEE R R, %
6 R B A B 2% A (LR SRR BUR R AR 188k V) B (Fusarium oxysporum f. sp. vanillae ) BLAG —E$5PU/EH, Hrp
Bk ZH-19., ZH-20 XA ] B M55 5, 43513k 82.87% Fl 82.94%; FD-21 XA /1 B il 5y
45.49%. 16S rRNA I ITS J@4 L XF 45 R0, ZD-4 Mk 5 2B (Bacillus subtilis). ZH-19 K BcIH ZEAFF
W (Bacillus anthracis) . ZH-20 NFGER ZEFAFTE (Bacillus amyloliquefaciens), BM-5 k& 22 [T 85 ( Talaromyces
sp.) . FD-21 J# % (Penicillium sp.) . BD-8 N1t 85 (Penicillium citrinum) o VB 262 (1) S0 AE 4 T ik ] e At
LR R IRZE H A H XA ] b B A SR .

KRR R, R MR A A s TRTE s M

PB4 S S476.19:S 573.9 NHEIRER: A

SIRME: i, TR, Mo, % R0 2R B AR BT 1A 10 O e A A e S LM ARCR [J]. A9
2F4R, 2022, 13(6): 595-604. DOI: 10.15886/j.cnki.rdswxb.2022.06.009

#5522 (Vanilla planifolia Andrews) J& 2454 I BLEMEAY RGO R 5P RE 5 il

AR 2 BE /R, A R 2 7 HOERR, 2
PEAS Tl e i 0 o A s S O P SR . A 22
F&) iz, BIME R, BREVER RN, @ BARE | Ah
B A | et i S RE R A5 28 AL, 72
Pritid EHEARIRY, Fr i 22 208 8 2 AR,
SRR P A M v i 5 T 2 00 5k 0 1 A X = J3E 9%
T AR B - 38 v 54 2 0 9 17 95 ROtk 2 ]
KA PRAE A T (PGPR) AN JAT T L AR%g | 124
RE TR S5 AN 2 B AR Y AR 22 ik
PARLJ, 7 B 22 AR AR A2 A, A A 280 v 2
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RRAEW o0, NP IR  IKAGIR . X BRI IR A%
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BRI B AR PR A 5 P s 0 T AR AR AR PR A T A
ELRRFI B2, BRI T BT854 Y L i, 3
Y s it L B A A6 Sl 0 TR R S B, AR AR B AR 2R
JE I 1) A R T e A i AR P R AR 2R
STUARY F BEY) T, AT REAR B BR AR 2R A ) B0
I SAERRBY AT X 2 @51 DA i A
bel + 438 b 43 B9 3 BE 65 B R B B IR 1Y & R
(Penicillium daleae), ZH M3 5% 72 h J5 %F Bl 2R
F18 Wi iff 35 87.5%. T AL A2 AR PR - 398 v 7 1t 1]
1 BRBEAE [ i 22 Fh By 2 1 0 BRI ( Pseudo-
monas putida), Z¥EMEEFE 5 d B, Xy ER2E A B
Yo dnoxl B R R . AR . T AR . R
T2« B B TR 25 1) O A 23 00 3 O 99.85% . 17.44% .
90.04%. 98. 69%. 38.89%!', Fh T 45 IFE B AR
PR A 38 v G5 8 B 1 RE A% [ A PR AR TR 1Y) e AU
MR, Hod, S R AR BB (Pseudomonas putida)
TE 12 h XS PIAEERR A % R IB 5 T 99.35%; it
%5 (Aspergillus niger) 7t 72 h X RIRERR AY [ R
BENT 99.62%. HHT, [ AAMCT [ 2
ifF T ORI SE F2 BAR TR R SR 2 BHE Y |, i
RUER B TEAEY), JUHAE 244 Pali B RHIOR
YEY) A ISR 4GE .

ARV H FOT SR, AR | KA
PR R 7 H AR ARAR R I EE A=Y
it o AW T B 22 AR rh i 3] AT A X
3 B B EEY T B P TR R, G AL, S
G FERR Sk e ) B X J5t T = 6 Sl ) T 41 i
A, IFXEHAET T 168 rRNA & ITS 43 F %5, N
TEAR T R 4 00 W 2 i A 22 SR A W P
P HE R LA RN TR AP BT IRAE A

1 MR5EEE

1.1 BOlsEmirRl e R AR U
33 T R AR v [ B Ol B B A RHUCRHIT 5T
JIT 2 R B A AR, 2% XTONG 4512 (1 7 1%,
KA AEBRAR PR L3, A IR 525G & 4 °C UK AR DR AT
.

P TR - A B 2 A 22 i O T A0 i
JIW (Fusarium oxysporum sp. vanillae) H 7 [E #
5 AR B 27 BE A AL UCRHIE 58 T A ) AR P A 5 =
feft,

Bt KR . KGR . W) FRHEA TR 1

H IR A A BR A
1.2 EFRE SREMAGRE: 585 200 g,
% BE 20 g, ZE W /K 1 000 mL, B JE ¥ 20 g,
pH 7.0, 115 C & EZEVA KB 30 min, & H.

LB 358 BEREFS g, SR 10 g, E AL A
5 g, TRk 20 g, £ 7K 1000 mL, pH 7.0, 121 C
1 R 7875 K 20 min, 5.

TeALER 55 3% 3L . NH,NO, 1.0 g5 MgSO,-7H,0
0.5 g; (NH,),S0, 0.5 g; KH,PO, 0.5 g; NaCl 0.5 g;
K,HPO, 1.5 g, &1 7K 1000 mL; pH 7.0; 121 °C K
& 20 min, £ -
1.3 BEZRIFLIEHNER. AR SH4L
FRUL S g Frhr 22 ARPR 1, 2 B EMESEY (9 )7
# R, BT 28 C HERIRY 30 min, #E
30 min, F SR DG . X IR LS
TR AT R BE R BE, B 107, 107 A1 1075 B B, 43
B 100 uL, 344 & PDA R SR 1ML |5 B 1074,
107 1 107 i B 53 L 100 pL, WA %2 LB 5%
FRIL B ¥ 28 C B AP R, RKRMBI R
75, MBS EVRIEA, o BBk FEAS | Blany
TR VA 2 PDA M LB iR MLk Araife ., 44t
b 5 WG PRHCEL TR V% #2702 PDA. LB 1557 34}
i, 4 °C VKFAPRATES H
1.4 BABG 4 RRPERRERNIE
141 BHRARHNE HEHEBRH & BUAED
FLIR AR, 75 T 5 PREUR 22 30, #2008 PDA K537
MR FR 3 ~ 5 d, R B IO 22 3, B 2%
A BREIR ) TCHLER AR T B, 180 - min' #%
IRIR Y 30 min, HI153 70 720, W fTHESR
107 cfumL ™, £ o AN A B T 4 BUERAZ 1 20
BRI, B VR RN 2 LB AR R SR, B
FEPK 160 r-min™" #3515 5% 18 ~ 20 h, B ZE 8500
r-min”' B0 10 min, #l3 FER, WEREK, HT
PR &, 75 H,
1.4.2 BBEAHRERENE W EARTHEDN
AW 2 mL, #M 2 100 mL 7 2.0 mmol- L™ B
FR TCHLER AR B 32 3L, 160 r-min' 30 °C FERIR
TR, T 0, 12, 24, 36, 48, 60, 72 h BUE
B 2R I TR A U, LA TC T 7K s (N IR, R
AN O BE I T R B i, AR AR i 4R
THAE MR .

i o I 2 - BRI R 3 2R R RN OR HH R 0.
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25. 50, 75. 100 mg, /K ¥ & 0. 50, 100. 150,
200 mg, AEAZE 100 mL, Ml OD 5 IR, I
VEARUE 2R, 15 20 R 508 R A bR il 26 y =
0.086 2x — 3.449 1, R* = 0.999 4; 15 F| 2K H /R i b vfi:
£k y =0.300 3x — 0.586 2, R* = 0.999 2; 155k 1%
FREIPRUERIZE y = 0.224 3x — 0.592 1, R* = 0.999 4.

FEA#H (DR) =(Cyge-C,)/C < 100%,

1, Co X B 9y R A ik, €, S b B
T3 PR AR A o
1.5 BFEYIREMREISKE I 100 g FH 2%
P+ 38 G 2 mm i, + 3 & K& 20%) 010 A %
250 mL =i, 7E = A B 10% (%) B
TN A5 A O i AT 10 TR AR VA, 9 45 Ak 3 Fe 24 1)
TIES KT N 40%, HABEE 9RER, DT
BRK Ak IR A 101 BE7 26 — A/ 1, FERRRAR
30 C MG 7d, TS 3.5 7TdH
FEOIFE P A RS R, 2% LIS 1
D7 iE AR I By R W 5T, SR FH e O R £  1
JE LT TP IR E ARk
1.6 BAEREMRMEBRENRREEBEIIREN
HIEMERNE 208 ZHAO %5200 {4 5 A6 I 7T j
i Ty TR 2J 0 JOC AT AR X6 I T 2 At 8 ) T ey 41 il e
1o FEEFP G Pk O i i R FE 5 )0 T T 22 B, B
T PDA B33 MLEE5F 5 d, FHT LA 78 I 1 11 2%
FIHURE B 223, & T80 PDA i, FH#%
Pt DA 35 0L BRER 8 756 AL A9 R 00 20 B, FHFTHL
A THCE TG AL R AR LB, 431 B T IR 9 S 1
P22 2 om Ab, LR R0 S5 Y 35 7 LA BE,
B 28 C B FRAARFE 3 ~ 5 d. X SRR M R 4
FHR I3 R0R

IR =[O R B VR AR AL BR TR VK AR )% R
BT AR 1x100%.
1.7 BRXBSVRMEBRENS FEE K
DNA & oA AR & (LR AR A E AR A B
N E) R AR T RR DNA, LS DNA SR, LA
A0 T R S e B % 338F(5-AATGATACGGCGA
CCACCGAG-3")H1 806R(5-GGACTACNVGGGT
WTCTAAT-3")PY [ BL 1 e 5 PR 51 9 1TS1F(5 -
TCCGTAGGTGAACCTGCGG-3")Fll ITS2(5'-TCC
TCCGCTTATTGATATGC-3" )P %} DNA 4 [N #%
S ) B@ X i 47 PCR Y3 . Je A& & 3L 25 pL:
2.5 uL 10X/ i 28 #h i, 10 umol-L™' 4 F 51 4y,

2.5 mmol-L™' dNTP, 40 ng #% #Z Fl 0.625 ¥4 [y
Takara Pyrobest( H 4% Takara 4= #) £ K A R
Al) o VAR LA IR VS N R T 78 94 °C Wlh
AP 4 min, SRJG PEAT 35 DASTEAEIR, 94 °C £k
30 s, 50 °C i K FFEE 45 s, 72 °C HEAF R 1 min,
WJA7E 72 CHEMf 7 min®), f#i ] PCR Purification
Kit(Axygen Bio, USA)X} PCR j= ¥ i#f 17 4li 1 >,
ITS 1 16S rRNA Ml J57 T-AE th i IR 2% 145 A= 9 4
RABRL A 5B . AR YE I 45 5, FIH] Genbank
H g BLASTHA X 3R1549 1TS Fl 16S rRNA J751
HEAF R IEE S04, FH MEGAT7.0 BT R G R E
43T, 2K Neighbor-joining %15 Fl JukesCantor 15
IR G R B W, BRREE R 1000,

1.8 HIEHH R SPSS 22.0 XJEHE#H4T
T 25501 K 444 Microsoft Excel 2010 #4714k
PEALHE AN e

2 HBRST

21 BMEBRXBSYRMBRBRNFIE KIEEE
TEASRFAE 25 57, MF 5 22 ol el AR P - 38 vh 40
PhyE i 31 BRECH . 84 RN . LM
LT 6 AR T R AR R H R . KA IR X R BE R
1R IO T A, 43 I & BM-5. FD-21, BD-8. ZD-4.,
ZH-19 A1 ZH-20, W& 1 AT FAEFRIR G 9% 72 h
J& . WS TE ZH-20, FD-21 1 BD-8 27X X} #2 KL
FH R £ % Mot 56 M ik 89%; ZH-19. ZD-4 ¥ # i
87%s 1 BM-5 ik %] 78.46%., M1 & 2 A1, 1E4%
W 3% 72 h, B f# B BM-5, FD-21, ZD-4, ZH-
19 Fl ZH-20 %28 HU R (R R ik 70%. R IE 3
AR, FEREHES 3R 72 h )5, FD-21, BM-5 XK %12
) P& it A6 T 90%, 43 51 9 93.62% il 92.56%;
ZD-4. BD-8. ZH-19, ZH-20 % /K471 1 5 fif %43
A 39.06%., 16.91%. 6.44%. 4.64%., Hin] %,
X6 B TR H T R A I R 2 SR TR L K A T AR
X FRIEAR IR, o, FEARIE IR 45 F R ZH-20 X
Xof 2 B R R 1) R i B T 95, FD-21 X6 2R i
TR (A B A e T 508

22 EEELIEZGTEKRERBBIREBSY
FREEH  TEMEIEIESE 3 d I, 31X 6 BRI X HAE
- A R R IR B R | KA R A R Y AT —
SEWIRESRRE 7, Hih, ZH-20 1 ZH-19 X% HE2E
FH R ) 58 i R B T 50%, X6 7K 4 TR 1) A i 3R
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. A . i ) S 2 = p =
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R T 20% (& 4), 7Ef



%6 1 *

TS A 2P IRAS 1A R SO AR TR () T A 255

LIPS 599

37.11%; ZH-19, BM-5 F1 BD-8 Xif 7K A% & 1) P fift 2%
T 20%, Hid, BM-5 (R RE R T 27.5%;
BD-8 X 28 H iR i R i e i, 11581 T 75.87%; ZH-
20, ZH-19 Fl BM-5 [ B fif 288 8 7 30%(1&] 5);5
TEIR R 7 d B, ZD-4 Fl ZH-19 XX 32 5L 28 H g
B B i R T T 80%, Hih, ZD-4 XK 4% R 1Y
i R I 5, 5 F) 85.35%; BD-8., ZH-19, ZD-4 X
2 1) 5% 12 2R 20 3 N 86.52%. 73.39%. 69.84%
(K 6),

80 = APREAHR ok » RHHR

701 T ok
60
50+
40 +
30+
20t
10
0

-10t

#5939

LZD-4 LZH-20 LZH-19 LBM-5 LBD-8 LFD-21
[

Kl 4 3537 3 d BT 6 R IR R KR EAE R W R Y

ﬁb

90 w XRIEFER a/KipiR o KPR

80t T
70t
60}
50t
40}
30t
20t
ol %%
0

-10t

F S R AR %

LZD-4 LZH-20 LZH-19 LBM-5 LBD-8 LFD- 21
B

Bl 5 35378 5 d BT 6 AR FR A TRl R A E A R B R W ot

ﬁb

2.3 ERER YR P& R E X R AR T1E A9 IR I
R OPHOIR S A5 R AR, WAk ZH-20, ZH-19,
ZD-4, BM-5 % 7 B 22 b 220 3 J5L TR S ftd 9k T TR
HBEL A B S 2 AR A, L B Ak ZH-20. ZH-
19 B3N B Rk F] 80% LA b, 35 T H A B bk
(B 7). BRKE FD-21 BB R Ny 46%, B & & T
BD-8, {HAX T 3 ¥k4HE ZH-20. ZH-19., ZD-4 %2R
oL 1 B I RCR

o MRERTIR a/KgiR o KPR

LZD-4 LZH-20 LZH-19 LBM-5 LBD-§ LED- 21
TR

Bl 6 3% 7 A 6 AR I e TR W A 3

ok
He

VR - 538 v iy W ) I

90
80
70}
60F T

N .

,@_50-
i 40+
=

30

20
10 -
0 L 1 L L 1 J
BM-5 FD-21 BD-8 ZH-20 ZH-19 ZD-4
A
Bl7 6 BRI LR QAR 7] R i 5

24 BRYIRMBESTFEE oMKEMEAS
16S rRNA FI ITS ¢ 51 I % Ji5 , K 3tk 40 B 16S
rDNA J¥ 51 Fl 3 Bk B & ITS #9 I 5 45 SR 5 %
GenBank, 3 F§ BLAST 5 GenBank ' 16S rRNA
J¢ R ITS Fr 3 2 A7 8] U1 L A, 4 2R e 31,
(1)6 PEMEAE TR Y 3 #RANE H, ZD-4 S H2F
FF I8 Bacillus subtiliscMZ712061) ) 16S tRNA 7
)[R PR X 3] 99.64% 5 ZH-19 5 5 I8 2 AT 16
Bacillus anthracis(HQ670430) 17 16S rRNA 751 [A]
U5 1 K 1 95.83% ; ZH-20 5 fift UE Ky 2F HAT B
Bacillus amyloliquefaciens(KY784657) 1) 16S rRNA
J 50 [+ Y P A 5 93.48% o (2)6 B P A BT Hh Y
3FRE @ B, BM-5 5 % 22 i % J& Talaromyces
sp.(MK368459) 19 ITS J¥ 41 [a] J5 P 15 2] 99.81%
Wtk FD-21 5% % )& Penicillium sp.(MN701702)
(4 ITS 7751 [R] P 5 5] 99.45% ; Wik BD-8 Lt
HE Penicillium citrinum(MT529414) i 1TS 751
[l IRPEIL ] 99.81% o HE TIMFLSRE L RG A
HHUE 8 Fin .
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Bacterium-strain-MIS-YL-G77(MWO037653.1)
Bucillus-subtilis-strain-PN2-5(MW522575.1)
Bucillus-tequilensis-strain-PN12-28(MW522582.1)
Bacillus-velezensis-strain-BF-35(MW725562.1)

Bacillus-subtilis-strain-JMB-A(MW751890.1)

Bacillus-subtilis-strain-GI2(MW800618.1)
Bacillus-subtilis-strain-MDC3500(MT534524.1)
Bacillus-subtilis-strain-NB48(MT534570.1)

Bacillus-subtilis-strain-(MT645308.1)

Bacillus-subtilis-strain-3645(MT538513.1)

Bacillus-mycoides-strain-EB66( MT509769.1)
Bacillus-sp.-strain-EnB-sys3(KU662341.1)
Bacillus-gaemokensis-strain-W34(MF177876.1)
— Bacterium-strain-ET21(MT272011.1)

Uncultured-bacterium-clone-X601(JX872364.1)

67 Bacillus-gaemokensis-strain-QHHG4(JN999840.1)

Bacillus-sp.-TDSAS2-2(GQ284506.1)

7 Bacillus-mycoides-strain-KSP1(MT122849.1)

\— Bacillus-albus-strain-SM-80(MT377900.1)

ZH-19

Bacillus-amyloliquefaciens-strain-PHYDB6(KY784657.1)
Bacillus-amyloliquefaciens-strain-F10-1(KX422309.1)
Bacillus-amyloliquefaciens-strain-D41(KC441776.1)

Bacillus-amyloliquefaciens-strain-D8(KC441756.1)

Bacillus-paralicheniformis-strain-AB330(MT436105.1)
8

Bacillus-amyloliquefaciens-subsp.-plantarum-strain-SDF004(JQ062537.1)

Bacillus-amyloliquefaciens-strain-BJ33(KF964025.1)
Bacillus-subtilis-strain-BSFT-26(MN945436.1)
Bacillus-subtilis-strain-XG4(MF957285.1)
Bacillus-subtilis-strain-bacs1(MN252542.1)
Bacillus-amyloliquefaciens-strain-GC49(KF158228.1)

Bacillus-subtilis-strain-EPP2-2(JQ308548.1)

A
ZD-4
0.000 5
B
83
P
0.01
C
63
64
64
ZH-20
A
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Penicillium-purpurogenum-strain-F43(HQ839781.1)
Penicillium-purpurogenum-strain-A27(GU566198.1)
Talaromyces-amestolkiae-strain-Y2L2(MW473675.1)
Talaromyces-amestolkiae-strain-CBS-27495(JX965214.1)
Uncultured-fungus-clone-FSR-25(KJ572249.1)

— Penicillium-sp.-isolute-JSP-03-A-2.5(KR093887.1)
Uncultured-fungus-clone-ZSH201108-9(KX515430.1)
Talaromyces-amestolkiae-isolate-GS39(MN511323.1)

Talaromyces-amestolkiae-(MT441607.1)
Talaromyces-amestolkiae-strain-Tala-0014(KT445914.1)

Talaromyces-sp.-strain-SK-S009(MK368459.1)

- Talaromyces-amestolkiae-isolate-3144(MW805716.1)

BM-5
0.05
E 430 Penicillium-cataractarum-(NR158822)

23| Penicilium-simplissimum-(NR138290)
7L Penicillium-panissanguineum-(NR158825)
36 Penicillium-mariae-crucis-(NR111506)

— Penicillium-wotroi-(NR119813)

5 5~ Penicillium-infrabuccalum-(NR172032)
93

Penicillium-pedernalense-(NR146250)

Penicillium-camponotum-(NR158823)

54| Penicillium-tanzanicum-(NR158820)

TIL Penicillium-bissettii-(NR158821)

FD-21

0.05
F Penicillium-griseofulvum-strain-091402(EU664471.1)

Penicillium-griseofulvum-strain-LCJ-231(KF414683.1)
Penicillium-griseofulvum-isolate-R1Z3-4(MW260099.1)

Penicillium-griseofulvum-isolate-R1Z4-3(MW260104.1)

Penicillium-griseofulvum-strain-1ARI-RPF-22(KF530869.1)
Penicillium-griseofulvum-strain-(KF811439.1)

Penicillium-citrinum-(MT529414.1)

Penicillium-sp.-strain-(MF996863.1)

BD-8

0.05

K8 T 16SIRNA 1 ITS HHFIMEN R FE LB

A. B, C.D. E . F2WERHE I ZD-4, ZH-19, ZH-20, BM-5, FD-21, BD-8 2 K F M, 70 ¥ F B FE R R
Bootstrap H; 5/ FERT LK
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3 W %

Vi3 2 2 L ) S A A AR ), e T
MR- AN BER A Az, & AR5 R FAH I RE RS WY
IR, kA S YT DLITERE Y- E Y AR
Yy-HE W) AR ELAE I P R AR Z D REVEHIPS . AWF5Y
G FRW], A B 22 ARLBR A 1 v 0 26 2 9 6 R
XF 2R R | 7K A% R IO 6 B Y R 1) A A Py o
fFRE 1, AT AR ZR I IR 2 A ) T Ak 1 1
TEEBRA R, DITH A B B0 3 R 22 AR R A
K S ARBRAE: Wy ae 7 R T 7 2 i SR T S e 27, 5k
B FEALAE AR PR T3 R A SRk TE
FFHR ( Achromobacter xylosoxidans HI-2) FIAEHEIL
TR BA MY ( Pseudomonas nitroreducens HI-3), §i|
REAE AT RL MR MR F R, TR 3K 2 A B BE A8 P A R
SR WEREMR . FRtHER . FLIR . 3, 5- W BRI F
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Screening, identification and antimicrobial activity of microbial
strains degrading autotoxic phenolic acids

in the rhizosphere of vanilla

WANG Jie'?, WANG Beibei!, SHANG Fangjian®’, SU Lanxi’,

ZHAO Shaoguan*’, HONG Shan’, ZHAO Qingyun’
(1. College of Tropical Crops, Hainan University, Haikou, Hainan 570228; 2. Hainan Key Laboratory of Genetic Improvement and Quality Control of
Tropical Spice and Beverage Crops, Wanning, Hainan 517533; 3. College of Agricultural Resources and Environmental Sciences,
Henan Agricultural University, Zhengzhou, Henan 450000, China)

Abstract: In order to explore the use of beneficial microorganisms to degrade root autotoxic substances,
alleviate the biological obstacles of continuous cropping of vanilla (Vanilla planifolia Andr.), and reserve
beneficial microbial resources, microbial strains degrading phenolic acids which are autotoxic substances in the
rhizosphere of vanilla plantations were screened by using the traditional isolation and culture method.
Degrading activity of the isolated microbial strains against the phenolic acids in culture medium and continuous
cropping soil and their plate inhibition ability against pathogenic agents were determined, and 6 microbial
strains were isolated from the rhizosphere of vanilla plantations with continuous cropping, which were labelled
fungi BM-5, FD-21 and BD-8, and bacteria ZD-4, ZH-19 and ZH-20. The fungal strain FD-21 when cultured in
shake flasks for 72 h, had degradation rates of 78.87%, 89.5% and 93.62% for p-benzoic acid, p-
hydroxybenzoic acid and salicylic acid, respectively, but it had degradation rates of 43.5%, 34.2% and 67.28%,
respectively, when thermostatically cultured for 7 days after its inoculation of the continuous cropping soil. The
plate bacteriostatic effect test showed that the 6 strains had a certain antagonistic effect on Fusarium oxysporum
f. sp. vanillae, a pathogen of vanilla soil-borne Fusarium wilt disease. The bacterial strains ZH-19 and ZH-20
had the highest inhibition rates against F. oxysporum f. sp. vanillae, which were 82.87% and 82.94%,
respectively, and the fungal strain FD-21 had an inhibition rate of 45.49% against F. oxysporum f. sp. vanillae.
16S rRNA and ITS sequence alignment showed that the bacterial strain ZD-4 was identified as Bacillus subtilis,
the bacterial strain ZH-19 as Bacillus anthracis, the bacterial strain ZH-20 as Bacillus amyloliquefaciens, the
fungal strain BM-5 as Talaromyces sp., the fungal strain FD-21 as Penicillium sp., the fungal strain BD-8 as
Penicillium citrinum. This indicates that the screened microbial strains can degrade autotoxic phenolic acids

secreted by the vanilla roots and have an antagonistic effect on F. oxysporum f. sp. vanillae.
Keywords: vanilla; autotoxic substance; phenolic acid degrading microbe; screening; identification
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