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8 OE: (8] AmEAR, £ 45 B KA WEARZE 5 # (Thielaviopsis basicola) A 4t
Wiz R R AmE . [F ] RA PRI EIZHR, N0 B KT 306 AN A& mE =t
YA AR LR R R e RIVE R B A AR S AE. A IR A fb4F A 16S rDNA A 7 3t i Ak
BATHE SR, (4 R] HRT 6 AEATBERLE AEALRIFRER, TANL
A2t R E AT E F L 6.5 mm-11.0 mm, BEEHARIE 11.9%-77.1%, L ¥ ka2
A A mE T295 B Akx B EAR L R e By BGA 77.1%; REIER TR RN, HiA4
MEA T295 LA RBREFZHRRECEHAN RABLAERK. BT HLARTHITHIEA.
[ 436 ] FEAk T295 *F 0 EAR B8 s/ A BT s VB, 2 5% 4463 3 3047 5 (Bacillus
subtilis).
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Abstract: [Objective] Screening the antagonistic endophytic bacteria against Thielaviopsis
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basicola from inner of tobacco roots and stems collected from Chongqing. [Methods] The
antagonistic effect of 306 endophytic bacteria against Thielaviopsis basicola by pairing culture
on PDA plates, the strain was identified by morphological, physiological and biochemical
characteristics, and homology analysis of the partial sequence of 16S rDNA. [Results] Six
endophytic bacteria were showed high antagonistic effect against Thielaviopsis basicola, the
pathogen of tobacco black root rot. The inhibition zone diameters were ranged from 6.5 mm to
11.0 mm by pairing culture on PDA plates, and the control efficacy ranged from 11.9% to
77.1% in a greenhouse experiment. It was found that strain T295 could reduce the incidence of
tobacco black root rot, the control efficacy reaching to 77.1%, and the culture filtrate of strain
T295 could inhibit hyphal growth and reduce spore germination of T. basicola. [Conclusion]
Strain T295 had a good antagonistic effect on Thielaviopsis basicola, was identified as Bacil-
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lus subtilis.
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AT HT
123 HEMAEHETRERNS & & LRy
DRI R T MR LR 1] NB MRS SR 5,
28 °C.180 r/min#z3% 1555 72 h )5, £ 15 000 r/min
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1 BE#k T295 X IHE R 2R 7w E B 22 £ KIS0
Fig. 1 Influence of strain T295 on the hyphal growth of
T. basicola

T A IERHEZ; B B2,

Note: A: Normal mycelium; B: Abnormal mycelium.

Wik 11.9%-77.1% (3% 1), 553U BEnE b3 5 %t
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w, HAERRECS X A L, 7E o i 0.05 /K-
KB, SXTRGRZWEA . HIHEMENIE
PBCR TG .25 5, AT AR Ay AR B AR R s 114 £ B
R IEE

23 FEMELEIERITEERE G E A/
il 1E A

231 EHEERMEEREEZFREELEKY
HVHIVE R : T295 TGRSR X HH B AR S8 JaT o5 T 1] 22
AR AINHIRCR LR 2, SCEREE BN, 4 RE
Hofs EE X0 TR P T 22 A K B T RIVE I, B 5% 0
RORAAE,  10% 1) 29k FE BEAT R0 X6 18 A2 14 ™
AR, (EREE B3N, M 15%%] 20%
XoF 99 T T 22 A6 R BRIV E T T g3 m,
il 25 5 0 2 A Ak

*1 ERREAELENBEERBERIGEBR

Table 1 The effect of antagonistic endophytic bacteria to control tobacco black root rot disease

Ab3 Ve o T £ VIR €
Treatment Disease incidence (%) Disease index Control effect (%)

TH7K(CK) 96.0+1.3a 64.7+1.6a -

WA B FREE Liquid medium 95.7+0.6a 64.3+1.2a 0.6+4.2a
T3 54.7+1.8¢c 24.4+1.6e 62.243.2¢
T12 44.6%3.5e 30.6+1.3d 52.8+2.2d
T43 48.8+1.9d 36.1+2.0c 44.3+1.7c
T181 32.1+1.7f 21.7+1.9e 66.4+3.8e
T267 72.0£2.1b 57.0+3.0b 11.9+6.3b
T295 33.7+1.9f 14.8+2.4f 77.1+4.0f
£ R Carbendazol 30.50.7f 13.1+1.0fg 79.8+1.2f
FH BT 75 Thiophanatemethyl 26.8+1.59g 11.0+1.4g 82.9+2.4f

1 RIPVEEE G AN R ING SRR 25 7 35 (P<0.05, XBH R R 221%), TIA.
Note: Values followed by different small letters in the same column are significantly different at 0.05 level by DMRT. The same as

below.
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232 ZEERMBEREREFRAMBFBELD
INEIER: 550 T295 FkTCHEIERTE 30% .
20% . 10%Z e i X Mt v AR 2L T3 Tl 0 ) A

PIAMEIER, 76 6 h B fCR gy, 12 h J5 40
il PSR M s, JCr 10% Fr) 28 e B2 0 1 4 FH ik
IR (R 3).

x2 HHRAEHE T295 TEERBEREBEHERLZEKINFER

Table 2 Inhibition of culture filtrate of strain T295 on mycelium growth of T. basicola
Byfe it 3d 6d 9d
Final concentration B ITETER WK FIETES K iR RS
(%) Increase diameter  Inhibitrate  Increase diameter  Inhibitrate  Increase diameter  Inhibit rate
(mm) (%) (mm) (%) (mm) (%)
CK 28.4+0.6 - 53.4+0.8 - 70.0+1.0 -
5 23.3+0.9 17.9+2.3a 39.4+0.6 26.2+2.3a 51.5+1.3 26.4+2.6a
10 7.8+0.5 72.7£1.3b 15.1+0.9 71.6£1.3b 18.4+0.7 73.7£1.3b
15 5.6+0.7 80.3+2.3c 7.4+0.8 86.0+1.4c 9.6+0.7 86.2+1.1c
20 3.9+0.3 86.4+1.2d 5.9+0.4 88.9+0.7¢c 8.0£0.4 88.6+0.6¢

®3 FEIRAEME T295 TTE SR EEREFHEE T8 & MEER

Table 3 Inhibition effect of the culture filtrate of T295 on spore germination of T. basicola
. 6h 12h 24 h
AP o o s
Final concentration  DIEE IEES i %% SIEES i 4% IETES
(%) Germination rate  Inhibition rate  Germination rate  Inhibition rate  Germination rate  Inhibition rate
(%) (%) (%) (%) (%) (%)
CK 52.5+1.0 - 75.8+1.2 - 88.5+0.8 -
10 23.8+1.1 54.6+2.6a 62.1+1.1 18.1+0.3a 76.8+1.5 13.2+2.5a
20 8.4+0.6 83.9+1.4b 16.4+0.8 78.3+1.0b 39.8+0.9 55.1+1.4b
30 4.2+0.7 92.0+1.3c 12.0+1.6 84.2+2.0c 28.3+1.3 68.0+1.8¢c

e AL FRES I 150200 4 F
Note: Check 150—200 conidia for each treatment.

25 E MR AR FE 5 TR AT R FE 10%24 3k
TREREB A&, (H AL 28 . Hih .
WiE, ANBedE— R KON Z IR (E 2).

2.4 K T295 B4 Lt

PAPE T295 76 NA 85530 FRVR DY, 4
#B55, LA, NEW, OGRS WIRFIR, Kb
49(0.9-1.3) umx(2.1-4.2) um, FEHEE; #2200
P AvE, PRI, AR, IRELEK . NR
EFH . FIEREEA I, AR . R
TERIKAR . B . V-P O . BHRCHRAL . R
2 T295 RHEERMBEEREBRERATFEN PRI R A8 SR SNy PR A 796
= NaC1 fll pH 5.7 ) NA 763 [/ K,
Fig. 2 Influence of culture filtrate of strain T295 to the B T295 Fikk 16S rDNA ) PCR 14 r= 453
germ tube of T. basicola SEMY 1 463 bp DNA JF4I7E NCBI K2
A IER R, B WP

BLAST X, 5 C[w] VR4 5 0 o R 2 8 25

Note: A: Normal germ tube; B: Abnormal germ tube.

A B
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fLFF B e, T 5 s PR b 0y Al R ZE AT IR
(Bacillus subtilis) /7SI AHRITETE 99.7%, Z5A
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i (Bacillus subtilis), ZFfEFT IR & I RHE Y E
BXRMEBA YRR, V2RI R KR
BIRC BT AR AR B R, LR
R PTERE ), AR FAER RN A
INT BABE ARG | e hi S e,

AWFFRIG R T295 32 T & s 4 AR bk
SR, KPR AR A S IAEEE s N, AR
PRI B RGA 77.1%, 43238 HRTLEAE ™ A
1) 22 T R R HH JREFE AT 2 700 A A B8R, SR
A0 TF RN TR . TR T295 7640
FERERR AR N B B T T, A9 R e g
HEATRIAN A, AR AR AR R e A e A
FF ) K 5 I A 2 4 1 ek i) 56 2R B AR 7= 4 1)
FERAE B PRI RAA AL P 0 S50 Fp
—HF5E

2 % X

[1] R¥ta, EE=, £ L. PEIARHFM]. b
i ERY AR, 2002.

[2]

(3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

B, SRS, SRRk, S ARh R R XA AR
B TR 3 A RE T E 9], b O R
2009, 15(1): 49-51.

e, HEENI, e, Bia A A AR R e A 4
LR BRI RE ], AP AE R, 2011, 41(3):
333-336.

S, BN, Sidte, . SEPULZE TA2L%)
AR AR D g A 0 ) S R 0], v AR
YIBiiA, 2010, 26(2): 186-192.

WR/ANE, W, BPRIME, 4. AR E T B A A AT
ARJE o e H: L A A M O R B D], S
fe B2, 2007, 35(5): 57-59.

Lodewyckx C, Vangronsveld J, Porteous F, et al.
Endophytic bacteria and their potential applications[J].

Critical Reviews in Plant Sciences, 2002, 21(6):
583-606.

T, S, AS/NE, A BB T F D
AN TR AR, R X R R A 4 e T M 2 SRR P 1 B
[9]. MR, 2009(9): 55-58.

W, MY E YRR M]. dEat: BE R
4k, 2010.

Jrhik. AR T IEIM]. deat: ERO R
1, 1998.

Bacon CW, Hinton DM. Endophytic and biological
control potential of Bacillus mojavensis and related
species[J]. Biological Control, 2002, 23(3):
274-284.

RFER, #PYE. W WATE R G E T M].
AU Bheg AR, 2001

IXE RE, #AHr NE. 1 EBLE e i A: Y55
B, P& AR S E T M) B8 Jbat: B
R, 1984.

Weisburg WG, Barns SM, Pelletier DA, et al. 16S
ribosomal DNA amplification for phylogenetic
study[J]. Journal of Bacteriology, 1991, 173(2):
697-703.

Zeriouh H, Romero D, Garcia-Gutiérrez L, et al.
The lipopeptides  are

iturin-like essential

http://journals.im.ac.cn/wswxtbcn



1470 wiHhgaAR 2012, Vol.39, No.10

components in the biological control arsenal of [17] syntheses and specific functions[J]. Molecular
Bacillus subtilis against bacterial diseases of Microbiology, 2005, 56(4): 845—-857.

cucurbits[J]. Molecular Plant-Microbe Interactions, [18] EFVRN, Wi75fr, SAlal, % Ao 2Efif i SBl

o, 2400 157052 0 4 B S 7R 00534 M L.
[15] Lin L, Qiao YS, Ju ZY, et al. Isolation and - '

characterization of endophytic Bacillius subtilis Yy Hlr 4, 2011, 41(2): 219-224.

Jaas ed1 antagonist of eggplant Verticillium wilt[J]. [19] ZEAMI, SBBEEE. ANEE 2 AFF i BS2W A K

Bioscience, Biotechnology, and Biochemistry, 2009,
73(7): 1489-1493. flﬁ %Tfﬂ ﬁ:j *}L trﬁ“ E"J %}J ﬂiﬁ%’? [\]] 1}%?@ %% JE EHi,

[16] Stein T. Bacillus subtilis antibiotics: structures, 2010, 37(5): 721-725.

HRY Y R Y R AR Ry HRY Y Y HRY Y HRY Y HRY Y RY oY) RY HRY Y AR oY RY oY) Y HRY Y Y oY) Y oY Y AR Y HRY oY Y ARY Ry AR oY) Y oY Y HRY Y AR oY) Y oY Ry HRY Ry RY oY Y )

($% p.1436)
fE ®F & oW

33 WMEBEFEFM
331 TESCRHE: 1) BUUEAS—ARR, DULAT XA Fse st s OS2 E SR, 2) U EanES, sianise
IRHEHLAE, SRR, SXFERT LIRS R, DISK TP, 3) Al Fad LA, BORIBIEIER, AIFa; 4) SESCHEm
NI 5 S 3, (BT H P SO R, 5 SR 45 i SR L D R Y 5 T R R S TR (B G
5) B AT S EIE, BRIEE AN, 1. DNA, ATP 45 6) 7E3Sciisir, AL i Se i hr S 455
3.3.2 cHEIA . W IIRG . BR, —SBO . ESARIERIEAH, RN, Rk
4 FRRIEA
4.1 PP

JLPS B e DNA RNA 308 H BTSN RS SC, 15l FEBRFEF E EMBL (Ri) sk GenBank (32 )= DDBJ (HA%), H
5753 [ P PR 5 S5 (Accession No.)JE B
4.2 FKTFRRAL
421 ARAIRBZRAFRENCE, WEI—Rmwit.
422 JUEARTLESFR . FERASCE, AR EIEFSCE . SN RS R AR ISR IrE . fEE a5
W, WOEE A
42.3  XFsEAMF R ERRA BT SCEIN T, BN AN AR, i H IR
424 CTAM, VEEULHPRIEE SO ESYE, WERG . FFRIERSETAEI AN —YER, hiEE AR,
4.3 Rt AR AR
431 SkFMTHBESEHRESERTE . WASEHRE, —BAENR 2 4~H Z M E-mail B RK, EEERERAIRS
WAIEE , FfFgad vl ARE)E, TEEARYEG R 0] 1816 B LI TR 72, SRS DATRR T B0 FH o 44 Fasis & ok
KRTRG L Guhs, MRSl oA EE LM FE AR, R B R S0 o A HEBA & R BB .
4.32 XHEREEA AT — LR AR SR T M — A, SRR B ST R, I E B BRI AT R S, TEAE
B R R B S, DA AR E A | QI . e AT R R B, S IR A S A I,
Al

5 REHEHER
SIS, BRI AR I S — 2 A & R AT AR . SRR T
6 BRI

Hihk: JERTATEIPH X AR VU 1 5B 3 5 ERFEBe U AE AT T (2= ) 4wiEE5(100101)
Tel: 010-64807511

E-mail: tongbao@im.ac.cn

Ik http://journals.im.ac.cn/wswxtbcn

http://journals.im.ac.cn/wswxtbcn



