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1072 ~10"° RHIBHEE TR . 7l W BRUAS [ A6 i 1 438
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BB B IL N 40 DNA, DUREUK DNA A4,
PB4 k38 B Y 27F (5 -GAGAGTTTGATCCTG-
GCTCAG-3")#1 1492R(5'-AAGGAGGTGATCCAGCCG-
CA-3"), PCR Jz i 25 14: 94°C T AF ¥ 5 min; 94°C 25
1 min,56°CiB:k 30 s,72°CZEf# 1 min,30 MEH;72°CHE
f# 10 min,4°CAR#E . PCR KB F=H14 1 % BiAEWEEE I B
TSI KA S b A TAY TR AEEDABRA 71
FF. B35 GenBank $48 2 i 7 51 £ 47 L Xt , 38
it MEGA 5.0 W RS LB .
1.3 THWE
1.3.1 32 FLARBIEMERRI K J3 B Al A A5 2 B 40 TR B2
FHA 20 mL BARG WEEEPRIGFHFEM 50 mL = £
Wi, 7E 28°C 1220 r/min F}EFE 48 h J5, 1 0.22 pm
TK B BRI BB 32 FLARBEFEAR K 7 FLIN BB AL
H 100 L, IRASEIRFRAY 2 IAREE 2R S (200 45/ mL) ,
/A HEER 4 K. MES AR, 7F 28 CH B P F
24 h 5 FERILEE T 0 SRR PB4 IR T AR IE SR
T2, RIEFET-FR (%) = (RbHAFET- R — Xt FAIE T
R)/QA—XHBAFET-H) X100,
L.3.2 WHRBEREERN HENERESREE
HRRE R AR _EESE 4 IR LGk 3% . Rl —
RERMPRGEL HEM., TR HE—RERRIRS
LMK IEFET- R, kR L,
1.3.3 FEXFMHIRAGME KIEFE 48 h MFRFIN KK
ik iR FH JC AT 400 R i R e DB U DR RN 1) 24 FLAR B R AR
B9 7CFLIN, B LN 900 pL 38 W, £ FH 5 B 10 35 A4 B
B, KNEEAR—F,0. SH R ERHNIE MR THIH B 2 min,
TCHZK e 3 K, B R R & B ) X FL I, A
AL 2 A, BAGHEER 3 WK, TEAKEXT R,
25°C Ik, 5 d EMERG TR ILH LR EE. 1T
Bk P A AR X PP R . A XTI R (V) = W HR
ZH A £ S X B — b BRZH AL 4R O I B0 /3 IR 4]
ALk B3 %0< 100,
1.3.4 FEEPERGIN FREC Pluronic I8 23 g; %% 40 mL JG
B/KEIA 500 mL 2 0 #5 55 38550, 0 A %% F 5K Plu-
ronic AR , BN A 40 mL JoE/K , 76 ¥ AR N
G SIvE gt EE , 2 Pluronic 582 W% I — IR MR K
WAL 10 mL Pluronic f%,ZZ 18I0 A 6 cm RIS FRILA,
WAL A R 5 8 B R R BEVRRT Pluronic f#1 ¢ 9
L BINEST AR B H1# Tip 3k 4, 65 <™ 4, i E
FREFARIEFRILA, L B RETE Tip k—M0, 40
B 1000 FLH, B MEHERE S5 K. ER TR
24 hEMERBEE R .
L4 BAESr

KA Excel. MEGA 5.0 %5 # 4 3 47 S 4 4b 78 0
V2 i
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SRR MTE R LT, W2l SRS L M IESET- R A
99. 1%, W49 XHRLEL AL IEAET- R K 96. 8 %0 (B 1);
2 MR MRS 3R 4 05, W21 XPAR 452k d (RS TE 3B T
RN 97. 1%, WA X AR 45 28 i i A IEFET- 3R A 95. 2%
(E 2, & Eortr, W2l F1 W49 P bk R A B H AR E
ARG s,
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Fig.1 Nematicidal activity of the bacterial isolates
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Fig. 2 Genetic stability of strains W21 and W49 for

controlling root knot nematodes

MR 1 AT, W21 X HREE £ i B IRE AL F) T 2 400 1) 3%
7 99. 0% WA9 X AR 45 2% A B 0% 4 1) - 38 40 1) % g
96. 06 ; R4 BRI 25 R R W, 7€ Tip Sk ARIBMINA £k
REMIMR e Tip KA B B BEA KRS L HR
B, L5 EPriR, W21 il WA9 X AR 45 4% s B LA
S (B AR 25 4 LR TR

*x1 W21 1 W49 ZEEEITIRS

&% B IR AL B9 R i
Table 1 Effect of fermentation broth of strains W21 and

W49 for root knot nematode eggs hatch

Jren HE S4BT % ARSI R
Repetition/ 4% Average incubation number Relative inhibition rate
Treatment
2 3 /% /%
w21 1 0 1 1 99. 0
W49 6 3 4 4 96. 0
CK 101 110 86 99 —
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2.2 MR FARPRAL BV B R 4

2.2.1 EEFEE K W21 W HRIEFRBEEA
JRIEFREET A R e 5% AR R B W21 B9 AR AL
JR A R TR T T TR o8 4 R i A & (]

!

.

3A) R EFPIR, B 2 IR BT A 2R 1 W49 T 7%
RE G A E B AR B R R L o B ST (|
3B) BEROM AR, B 2 IR A o B, BZF AL, RBAH
tk W21 H1 W49 BA 2 AT R AT S HHE .

3 W21(A)R W49(B) A HEE
Fig. 3 Single colony of strains W21(A) and W49(B)

2.2.2 AHAMARK @R 2 TH,EE W21 F1 W49
A AR fL IR S ZE AT 1 B A PR A fL R E — 3K
x2 W21 #0 W49 4= 38 4 4k 45 4F

Table 2 Physiological and biochemical characteristics of
strains W21 and W49

327356 Methyl red test
B E B8 [ I Tyrosine reaction

R B

W E T Btk Strain

Testing index w21 W49
H%3E IR ¥ Optimum temperature/ °’C 30 28
B B 4k Gelatin liquefaction + +
YERK A% Amylolysis + +
FHBERIA IR Nitrate reduction + +
Wik & 4 Hydrogen sulfide producion + +
Y% K Cellulose hydrolyzation — —
PR £ A F U0 Citrate reaction -+ —

Note: ‘ —’ was negative, ‘ +’ was positive.
2.2.3 TR fUFREGEK W21 Fl W0 H bk

f¥) 16S rDNA Fp 5K E 43512k 1 436 bp F1 1 300 bp, ¥
PR 51 K %t 5 482 32 3] GenBank, 38718 % 5% 243 B K
KR780483 #1 KR780484, i id Blast 43 #7, Y B 5 2 [F]
MR A TR R MEGA 5. 0 ST RBERE 4
#r . Neighbor-Joining {EH B E#REY 16S rtDNA ZRZ LT
. SERWE 4 Frn, W21 5 Bacillus endophyticus B
TE—A3 EL, FEMEE N 99% 3 W49 5 Bacillus simplex
RBHE—N0X E MR 100% ., 46T S5 E M4
HRAE LIRS, W21 F0 WA9 % 5g 25 543 i) =2 A AR 2R AT
PR B2 AT A

14 W21(KR780483)
7 Bacillus endophyticus strain BAB-2830(KF535126.1)
4 Bacillus endophyticus strain B(KF017287.1)
67 Bacillus endophyticus strain S2-F14(KC851835.1)

Bacillus endophyticus strain BAB-2834(KF535129.1)
Bacillus endophyticus strain MDSR34(KC237279.1)
Bacillus simplex strain X7(KJ586280.1)
12 Bacillus simplex strain X10 (KJ586283.1)
100 Bacillus simplex strain X5(KJ586278.1)
10 W49(KR780484)
4 Bacillus simplex isolate YXY-3(KP400529.1)
12 Bacillus simplex strain T-15(KP216702.1)

B4 W2l W49 RGEREH
Fig. 4 Phylogenetic tree of strains W21 and

W49 based on 168 rDNA sequences

3 Wig

TR AE R B A B TR R B IR BRSS9 ) A
Ho YU FE R, &M 4 1 CryAa2 R
SEZ ) LGy 2y 71. 08 pg/ml, H X4k HL 51 A AL A 1)
HIVEF L RB IR #E 27 EHE Y A4 K XTAO 45 56 % B,
WEIR ZEAUF PR AR S5 2 U IR M R 3k 92. 806, HLAH B A 1%
L3R 3 E RRAR R 33. 100 5 RIFSR A MM B pAy 2 1
2 5 BRARVEN A BN = & 2R fUAF I, R AR5 &l
TEHERET 9090 ; B AED fi s th Y 10 Rk ZFF 4 2 8 =X
PR BEL O TR TR 4 T AR AR 4 4R YR R A 6006, HoHh A 9
PREBRAR K T B LR TR MEAE 6. 300 ~44. 6005 5K .58
ZET8] M PIHE TR K - 338 v 75 06 B8 18 Bacillus toyonensis T
B ARG L R ISR 8000, HiE MR e s B k&Y
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U SR HLASE RO 40 B BRI AR , 4051 O PN 2R ZF AT B N fRT
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HEETR, F— BT 2 MREF AT R & B ISt R
ke,

IR IR AR B 2 Bk 40 B8 AL T 3 70 AR B R IR A
BAOLELFE | W21 1R A e, RS20 B 24 19 36
BENEEW, H 5% YA BT EMNEE S, W2l 4
FL L A B A ) IO R R A 4 HH B AR R R B B WA
JIARPREANE , R IR G 4 BB 5 32 S N R B,
YRR B pH 45, DI, W21 Fil W49 T bk 52 Fr M i)
N FRCRA R — 5 .
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Screening and Identification of Biocontrol Bacterial Against Root-knot Nematode

WANG Jinfu'? ,WEN Caiyi' ,LIU Weicheng® ,DONG Dan’ ,QIU Jiyan®,LIU Ting’
(1. College of Plant Protection, Henan Agricultural University,Zhengzhou, Henan 450002 ;2. Institution of Plant Protection,Beijing Academy of

Agriculture and Forestry,Beijing 100097)

Abstract: Taking rhizosphere soil and roots of disease-resistant tomatoes as isolation objects, using dilution method,

biocontrol bacterial against root-knot nematode were screened and identified. The results showed that 47 isolates were got

among which 40 were from rhizosphere soil and 7 were from roots. Strains W49 and W21 showed nematicidal activity and

egg hatching inhibition rate against Meloidogyne incogonita were over 90.0% and 96. 0%, which were identified as

Bacillus simplex and Bacillus endophyticus based on cultural and morphological characteristic and 16S rDNA sequencing

analysis.

Keywords : root-knot nematodes ; biocontrol bacterial ;active experiment ;identification
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