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K509 LA E. A7E E F BN LSRR R SRS &
BURFEATBR IR, A28 R — R d i e, A U5 Y
Wi S ANEEGE, AR5 A D, BriaeR i
FARHA, Hk, AMTHRL B H B ALY L
K. EBFEKEAR R YRR AT A2 BTA L
R ST AT RS, PR I 0T 6 1 R A B 1A 4R

F—EEEWN F A AL, B, M AKBA, AL, B EAFR
R AR @AM A AR L R%EF . Email:hjf2203@163. com.
HEEWE : X &7 RARK KA L FTER B (090401),

78 B #9:2015—01—20

A B R AR B RS EE DT B AR, B RTREHR
MAEYFRE L AFEHE B EE . T4 E
TR M ST, ARG L R Pa SR B E B
AT TGRSR MIT R . B E AR A XS
BSR4 F 4 B A 240 TR T R R X AR 4 £
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HHABE O AR VI LR R B0 e
GBI B4 IX B AR S M - AR PR 2385 9 306 BRAR T
Btk BUKFE AR FOE B RRE. AR L R
TR S
L2 KEITE
L2.1 REBEHEMRESSE EXESXERTER
KA R R FE AR B L A i R AR 22 B, T NA
BFRECFAT 3 g EHMK 5 g, AfLih 10 g, 305 17 g,
7k 1000 mL,pH 7. 2)F4i_b #4770 B, B 2 B 4 i 24k
JERAF

multiplication;activated carbon was used to screen the appropriate rooting medium. The results showed that the stems

with buds was suitable for inducing callus and the browning rate was only 6. 7%4,and the leaf and petiole browning rate
were more than 60%). It indicated that the optimum medium for callus induction was MS+-6-BA 2. 0 mg/L+-1BA 0.1 mg/L
and the rate of callus was 100. 00% ; the best shoot proliferation was MS—+6-BA 0.5 mg/L-+1IBA 0.1 mg/L and the
multiplication coefficient was 13. 8;the optimum root rooting medium was 1/2 MS—+IBA 0. 2 mg/L+AC 1.0 g/L.

Keywords : Peperomia obtusi folia ;explant ;regeneration system;calus;induction
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1.2.2 MHREGLR g il BURGR IR
GELR MU TRANAR , SR IR W AR AR5 2 A B . K
WA I E T A — K 4R 75 pam W L8 9 i
T —/INER L5 Hp, A 23 P K W S IR 9 RS SR 45
IR R T 28° CIRIR A T 1L R 1 d R 2K
FEHRLRTF =AM BFECE K 100 45/mL R
BFRET 4CokMAT, LR BRI,
1.2.3 AP ENME 08 a4k i 40 0 E Ak
28°C T 7E NA BEFRH TR B35 55,2 d 5K B vl 5 45 b
F NA BRIEFRE A, 30CHMT 180 r/min R 3557
24 h J5,10 000 r/min B.> 10 min, BU_E 35 W& » % ELFC B
10° CFU/mL W& . B2 mL B +2 mL &4 8%
W—R A KB B3G5 LA, e 25°CIERAE . DL
2 mL NA RS 325 + 2 mL 28 HUB VR % IR 4E o 5
HRLEHE 3, 24 h 5, BILINA 2 7% 0.05% I F £ 1
VW, 10 min JEEEKIZR HUFE T3, MUK IS A [ S8 L, A
EERER, RIEFET R = AL T3 — X e
R/ A—XFRBIET-F) ] X100% .,

L2.4 YRR BEBR M H & B E N4 NS RE
UF I RRFE NA 3555 2P AR B 1E Ak, Pk B TR 9% 2 Fh
F NA ARG FRE S, 30°C M T 180 r/min IR 557
24 h J5,10 000 r/min BS.[> 10 min, BL_F 3 W&, E WL 5
10° CFU/mL HI B .

L2.5 WEZREZOAE HARBFEHHFFE
1Y% s BRI B S5 T /K vk 3 5, B T 25°C
TERIE AP M T B A AT IR sk (28
Rhek P R IR AT KB, B 2 KA F,1F 2 F E R
SEERITIE B R R 1 RFE R G AT
AEBH TR A el SR P FEAR BRI i AE I 380 R 45 47
FIBERE HIT2-1 1 HIT6 f & B W% R 7 MR 45 28 e B 2
BB, B KR AT i B M HIT2-1 Fn HIT6 /Y
KRR ETRZE 10° CFU/mL, DL NA W A5 5A0 3
XPIRL 43 A HE T 2 B A A SR ek, Bk
30mL, 2 dJ5,RAMRITEFML, EFMEHRI 2 cm
AEHT 3~5 cm BREY/ML, BAREEA 10 mL $&RTHCE 47/
BRI (GEE 1000 & 4D . RS IR EE
Hl7E 20~25°C , /K AR H FUAEHE, IEH GHR . A H10 £k,
HE 3,45 d 5 EIHE B AR, TAE i il b 38406
RSB L 3w 4h OB, THEAR 45 15 BORIBH 3L, X6
SR HFTERAT T R FAREL T ,0 9% . ToARSS
19 A0HRE, HERAN 10~25%;:2 K. RAR
EHEPE, SRR 2620 ~50%;33 R R EL
BIREZ, 52RAER 51%~T75%;:4 . WA REEHER
%2, HeRAR 76%~100% ; IMEETE R = 2 [(FH <&
FIRHREO <1001/ GAZE BHEEK D, D R&BIRFEE
B A, B = O BRAR 25 F8 4 — Ab FRAR S5 18 850 / % IR

&% <100%.,
1.2.6 Btk HIT2-1 4 F% % Mk HIT2-1 DNA
FIHRECZ: 1B Koumoutsi 251 (1) 7 i #8417, 16S rDNA f
P,y BT B8, B3RS P15 -AGAGTTT-
GATCCTGGCTCAGAACGAACGCT-3', F 5| ¥ P6.
5- TACGGCTACCTTGTTACGACTTCACCC C - 3/,
PCR{&Z Jy . EiF514 P1 (10 pmol/L) 1 pL, FHFE514
P6 (10 ymol/L) 1 pL,2X Es Tag MasterMix 25 pL, Bk
DNA 2 uL, REEEZEK 21 pL, MR RA R R 50 uL, 3
HEL& 94 CTIASME 5 min; 94°CARHE 40 5355°CiB k 40 s;
72°C HE/# 1 min;35 MEFF ;72°CHEM#H 10 min, B 4°CILFF
. BUKH 2 pL Y37 YI7E 1. 020 B AR BH BRI (A
0.5 pg/mL goldview) HTELIK , FLIK G2 B A 0. 5 X TBE, By
JEH 120 V,BF (81258 30 min, AE5ERE BG5BT A BRAH
HRAF. PCR =44tk ¥ - 4tk PCR 7=4, 3K H
PA R = m R Y ARG R ITEA T . Kl
PRI 25 A NCBIL _F (R 4k 2« http: //www. ncbi. nlm,
nih. gov/) # 47 R EME LEXT
2 HRE5SW
2.1 B R BERONZk H BBEAE I

X4y B 306 k41 B PA AR K B VR AR AT 2 9 AR R
55 MK R BE 24 h 5 H R BB ARSE 4 R BOEHR A 5]
50% LA FRYTEEA 5 Bk, B3R 1 AIAL B Rk HIT2-1 fAE
IEFET- R R R 81. 3%, Ak HIT6 X2k i i BIFER K
77.5%.,

*1 BHHREE 24 h )Fxd

BARER R Y RNETERR

Table 1 The control effect of strain HTT2-1
fermentation liquor to J2 after 24 hours
e TSR AR ET TSR TR RERTE
Treatrment The total number The death number The death The corrected
of J2/4~ of J2/4~ rate/ %  death rate/ %
HJT2-1 111 92 82.9 81.3
HJTé 87 69 79.3 77.5
WQ20 118 81 68. 6 65. 8
JX11 105 67 63.8 60. 5
LH4 79 49 62.0 58.6
P4k 2 Abamectin 95 81 85.3 84.2
CK 98 8 8.2 —

2.2 REZBRVERE

2.2.1 A HIT2-1 & HIT6 & BB B AR 45 Ta 5
TR BB RR 2 FLUER, FMEK 45
J&  Eikk HIT2-1 & Bk JHIT-6 22 B Kk HR 24 50 o 4
B A 2K AR 45 £ K A [ %40 1) R 55. 626,23, 96 I
61. 3%, 1M +- 48 H = itk 4l B B A B RE AR T 51.3%.
29. 5% F163. 4%,
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*2 FEMAEK 45 d FEH HIT2-1 & HIT6 ZBER TR L& ARIFAH R
Table 2 The control effect of strain HJT2-1 and HJT6 fermentation liquor to J2 after tomatoes were sowed 45 days
e AT HR DR 25 o R 2R > RE TR B
- The density of J2 before treatment The density of J2 after treatment The decrement rate of J2 Root knot Control effect
reatment
/(G (100 ©~14) / Gk (100 7 14) /% index /%
HJT2-1 232 113 51.3 28.3 55.6
HJTé 278 196 29.5 48.5 23.9
P4k % Abamectin 246 90 63.4 24.7 61.3
CK 215 365 —69.8 63.8 —
2.2.2 bk HIT2-1 X HIT6 % B %t % i bk s 1 f
HEEM R 3 ATLE N, Wbk HIT2-1 & B Aab 3 - .
B S-S5k VR BT 2K X BB R Y 240 17 %6, H Bk HI'T6 & %
WAL 14 b 5 LT X8 BB t 10. 8326 W4 7 3¢ s
N P
AbER LL X BE A w12, 1150 7 Hh b OF ¥ £ T O T, 1 500 bp

HJT2-1 % v Ab 38 28 L i FR 4 /& 4 60. 53 %6, HI'T6 &
B R AL FEAH L %o FRZH 15t 18. 42 %%, By 4 T 2% A ) 3
O LT R 22, 73 %,
F3  HIAEK 4 dFEMK HT2-1
BRI MRS RS E R
Table 3 The influence of strain HJT2-1 fermentation liquor to

plant height and fresh weight after tomatoes were sowed 45 days

VR OPHMEE B ETHET  PHMEE
Ab¥ The average The average The average The average
Treatment plant height increase rate fresh weight weight gaind rate
/mm /% /g /%
HJT2-1 30. 05 24,17 6.71 60. 53
HJT6 26. 82 10. 83 4. 95 18.42
P4 % Abamectin 27.13 12.11 5.13 22.73
CK 24. 20 — 4.18 —

2.3 Witk HIT2-1 4> F e R
2.3.1 Hikk HIT2-1 () 16S tDNA P-Ha4E 8 Fl4sFuk
B e HIT2-1 f 16S rDNA,7E 1 500 bp £ 4 4b
AP E D,
2.3.2 PCR =¥y K RIWEME X455, PCR F=#)4
At b D)5 26 A A6 5 = s i AR W R A BR SR AT A J
Fp L, HAE RN 2, 0 F 45 R AE NCBI _E (k.
http://www. ncbi. nlm. nih. gov/) #47 [R] IR ELXT , & BR
Bk HIT2-1 5 Pseudomonas moraviensis strain IARI-
HHS1-33 ()£ 518 KF054775. 1) i) 16S rDNA X {1 )5 %)
RV &, HFF MR 99%, 5 Pseudomonas
putida strain NBFPALD-RAS137 (J% 1] & KJ819580. 1)
i) 16S rtDNA. [X [ 7 51 AH Rl 1 b kg 99 %6 » 3 18 B 7 ik
HIT2-1 J& FR B M v J& s vk » (B B R T4 8 A
Fr P — 2%,
3 #itHitit

Bk HIT2-1 &R B IR GG AR IEFE TR Ny
81. 3%, T AR BHAL R 55. 6%, L B AR HIT2-149
16S rDNA X #7434 7 X 5 51 [R5 1 Lo x40 254 B
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# : A /R Marker 2 000,B 3/~ 16S rDNA,
Note: A represents Marker 2 000, B represents 16S rDNA.
1 16S rDNA ¥ 38 E
Fig.1 The electrophoretogram of 16S rDNA

ATTTATCCACCGTGGTACCGTCCTCCGAGGTTAGACTAGCTACTTCTGGTGCAACCCAC
TCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGACATTC
TGATTCGCGATTACTAGCGATTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGG
ACTACGATCGGTTTTATGGGATTAGCTCCACCTCGCGGCTTGGCAACCCTTTGTACCGA
CCATTGTAGCACGTGTGTAGCCCAGGCCGTAAGGGCCATGATGACTTGACGTCATCCCC
ACCTTCCTCCGGTTTGTCACCGGCAGTCTCCTTAGAGTGCCCACCATTACGTGCTGGTA
ACTAAGGACAAGGGTTGCGCTCGTTACGGGACTTAACCCAACATCTCACGACACGAGC
TGACGACAGCCATGCAGCACCTGTCTCAATGTTCCCGAAGGCACCAATCCATCTCTGG
AAAGTTCATTGGATGTCAAGGCCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCAC
ATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGT
ACTCCCCAGGCGGTCAACTTAATGCGTTAGCTGCGCCACTAAGAGCTCAAGGCTCCCA
ACGGCTAGTTGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCC
CCACGCTTTCGCACCTCAGTGTCAGTATCAGTCCAGGTGGTCGCCTTCGCCACTGGTGT
TCCTTCCTATATCTACGCATTTCACCGCTACACAGGAAATTCCACCACCCTCTACCATAC
TCTAGCTTGCCAGTTTTGGATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCCAAC
TTAACAAACCACCTACGCGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTC
TGTATTACCGCGGCTGCTGGCACAGAGTTAGCCGGTGCTTATTCTGTCGGTAACGTCAA
AATTGCAGAGTATTAATCTACAACCCTTCCTCCCAACTTAAAGTGCTTTACAATCCGAA
GACCTTCTTCACACACGCGGCATGGCTGGATCAGGCTTTCGCCCATTGTCCAATATTCC
CCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGACTGATCATC
CTCTCAGACCAGTTACGGATCGTCGCCTTGGTGAGCCATTACCTCACCAACTAGCTAAT
CCGACCTAGGCTCATCTGATAGCGCAAGGCCCGAAGGTCCCCTGCTTTCTCCCGTAGG
ACGTATGCGGTATTAGCGTTCCTTTCGAAACGTTGTCCCCCACTACCAGGCAGATTCCT
AGGCATTACTCACCCGTCCGCCGCTGAATCCAGGAGCAAGCTCCTTCATCCGCTCGAC
TGCATGTGTAGCCGCGGCCCTC

B2 PCREMNFLER
Fig. 2 The result of sequenced PCR products
P HIT2-1 %58 IR HITA
B SEAREE LR i B 48 R 8 7 3 B 3k ) — Fh
TR IF HLT LA R R A R B L 7E T = %
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LA R BTG 2550 1 B0 T » 5758 0 280 4 A2 B 78 5 ol
JICTR it A 5 2 B 96 £ U T B — OB BB . KT
MREILAS X B B 5% 35 M = 58 Hh 23 785 46 B 1 bk 306
8 2 P A I Bl 2 R IR ARG i B HJT2-1
SR A HE DU R AR 5 2 i i 4 i B A IEFE T 3R
w81 306 i E AR BT BCA 55. 670, BAE K HIT6
SR 028 A AR T I TP o i 4 R AR IEFE T %R A
2 77. 506 (B % A A B AR B X AT B S %
WWRTE LI ETHRE 2 A K. AR, — LRy
B MRTE O - P AT LAAR G 3 8 58 R A=, T 7E R 38 v 4
MELIR B SH X AT RE T H AR 3 2 AR AR W AR
A PSR R R BT 7 - R T S B X s AT
AR IRE A A 47 6 20 T T b 2 P A 0 BCR B e T 2
HARIE AR

FEAR AR 7 T, HIT2-1 R B VR Ak 3 20 f Ak o5 LU T
KNS HRE R Y 24. 1706 FE L b P38 B, LU KX R
L 60.53%0, MRBA R, HIT2-1 R BN FHAAEMKA
—E B A RAE X A AR T AT RE oh T 2 BV
FOBE PR T e P AOAR 5 4 HL 3 B, AT AR 45 46
VR A6 T B T {8 Ao T £ )R R 1R T R B L T RE R
M TR I T2-1 KBRS B X B R A — € H 42
A KAEH, EF Wbk HIT2-1 K B o % A ok O 4 A=
KRAEFPLHIE A T ER— L. BRE K HIT2-1

B 2 AR I I 2K B A R T AR 45 2k RO SEOR
AL E T =B TAE R X B HIT2-1 R BER X AR 454k
BB IRRCR BEAT R S, T & BRI 4 4k U A2
Byl 770 B B
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The Screening of Biocontrol Bacteria Against Vegetable Root-knot Nematode and
Identification of Bacterial Strain HJT2-1

HUO Jian-fei' ,REN Wen-lai* , HAO Yong-juan',LIU Chun-yan' ,WANG Yong', WANG Wan-li*
(1. Plant Protection Institute of Tianjin, Tianjin 300381; 2. Agriculture Bureau of Wen’an County Langfang City,Langfang, Hebei 065800)

Abstract: Taking 306 bacterial strains which were isolated from vegetable soils of greenhouses in seven different areas of

Tianjin as material,the effect of fermentation liquor of 306 bacterial strains on the death rate of Meloidogyn incognita

(J2) by using methylene blue stain method. The results showed that the bacterial strain HJ T2-1 caused more than 81. 3%

of corrected mortality against J2, and the control effect in greenhouse could reach to 55.6% and was lower than

Avermectin. The bacterial strain HJT2-1 was preliminarily identified as Pseudomonas by analyzing the sequence of

bacterial ribosomal DNA internal transcription space. This experiment obtained strain H] T2-1 which was effective to J2,

and laid a solid foundation to develop biocontrol preparations against root-knot nematode.

Keywords : vegetable root-knot nematodes; biocontrol bacteria;screening;identification
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