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Abstract: The strain Zyx-3 was isolated from grape leaves endophytic bacteria as research object, on the basis of their
morphological characteristics, physiological and biochemical characteristics were confirmed its classification status, and the 14
kinds of plant pathogenic fungi inhibitory ability were determined by plate confrontation method. The results shows that the strain
Zyx-3 are also rod —shaped, grown in the middle at the end the character of movement quality and aerobic, can make the gelatin
liquefaction, starch hydrolysis, contact enzyme reaction is positive, with salt tolerance, can be cultured in the culture medium 10%
NaCl. According to its morphological, physiological and biochemical characteristics of cell, initially identified as Bacillus (Bacillus
spp.). For 14 kinds of plant pathogenic fungi tested, their have inhibition of different degree, Broad spectrum antimicrobial which
the strain of Exserohilum turcimali, Colletotrichum capsici, Valsa mali, Rhizoefonia solani; Alternaria sonali; Physalospora

piricola, Botrytis cinerea and Coniothyrium diplodiella, Sclerotinia sclerotiorum.
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5 HRIEANZERRE (Fusarium oxysporum f .sp.vesinfectum )
6 AN ZEN T (Fusarium oxysporum f.sp.Cucumerinum )
7 R KEE IR IR B (Botrytis cinerea)
8 7% I3 6595 1 ( Pythiun aphanidermatua)
9 F R KRBT ( Exserohilum turcicum)
10 WA FER B (Coniothyrium diplodiella)
11 BABURIER # ( Colletotrichum capsici)
12 2B BLRER T (A lternaria sonali)
13 BAUE IR B (Phytophthora capsici Leonian )
14 i FAZIE E (Sclerotinia sclerotiorum)
1.2 Fi&k

1.2.1 WHRIEASEMES B N AR 40 R R Zyx-3
7E PDA Fhl 8555 24 h, FH 5 sk g HL i i)
DMEMAFEZRME, FIHg 2 RY a5 kit
TT%5E

122 EFRFREES BUEIE 24 ~ 48 h 1Y Zyx-3 &
B, SrBIEFPTEPDA (22 T8 200 ¢, Fii%IHE 20
g, BE12¢, AAKI/K 1000mL, FHZpH) Az, PDA

RHA ., NA B (CRRE 3 g, BERERHE 1o, A
W5 e, #i%HE 10, BilE 12 ¢, AX/K 1000 mL,
pH7.2)H1, 28 CTEFE 24 h, MEEHA KA,
123 ARARENE SRR G P
W ) FIIR T IR OT L 0 X Zyx—=3 B
PRI TR AR s b . WAL . TE R KA
FreEmRE M, LA 24 Rk fie . B R0 5
HoS 7= | Sl AR M E
1.2.4 AL Zyx-3 PLE RSN E KR 1
T 14 FAEYR R B AE N TR R R, FERE SR
(EI/290 mm)EIA 15 mL PDA ¥53a5L, B8R
WIS S 223 (AR5 mm ) EERF 19 PDA -
Moy, FEEFR LT mEEHS /R B 25 mm ARic 4 45,
AT 4 S HAE NA 555508 48R bG35 48 h
I AE AN Zyx=3 BEIRE, LIS SIENA R Zyx-3
R ASTIE, BT 28 CTFHFE, B4 34 E
2o B3R5 d AR Zyx-3 BRRAE TR AP B
5, M PITR A A TE R ( RIPA 40 B 7% 0 2% AL
B R TR DS R o
2 HR5HR
2.1 ARSI

gL Y BRI, A
B Zyx-3 WARZEFR, 2 RGN EM, ZRH
FHETRARR TR, 2HEESEWEE (B 1D,

“on! ;[ d
5 v

e wla
/ S
£

|
~

o

B 1 REHE Zyx-3 HES

22 HHERH

WA 4T Zyx—3 76 PDA FbR b AR K T 7% 5
B, Fmhk, JErrAagies, RmotE, -~
JGit . 76 PDA #Hm FRIZ B A K B, hg
3, O, TEETHER NA R K R, 1F
KRR I R 2, AR RAERT,
AR
23 AmAM LR

XA AN B Zyx=3 P47 A HLAE A 1 45 AR
R, WHRT EMERZ s 2B T DL
WA s K FRVERS B AN AR €8, A BHME RN AN



Tk RBHH 2014 £ 4 10 1

Gansu Agr. Sci. and Techn.

No. 10 2014 9

REFI AT IERREY ; AR 4ER A7 A4 HS;
i AL R S AR BA TR, A DATE
10% NaCl B5 SRl AR G I ARZORBG 45 R B0
B, RO
24 IPHRE

FHORTIREE 5 5 d IS SR (EI2) AT L, A4
Zyx-3 AR MPLEEE, 14 Bty R 2w
F) Az AN [ 72 B 52 B TR AR Zyx=3 A0, SRR
WTE 4.2 ~11.5 mm, HH Zyx=3 % T K K BEHG #
(Exserohilum turcicum) T2 FYERRE (A lternaria
sonali ) AN ISR e, VTR 7051155 11.5 mm Al
11.1 mm;  Xf 55 8% 38 57 A 22 #0516 (Rhizoefonia

solani) . SERJEIINE (Valsa mali) . HHURIENG
& (Colletotrichum capsici) . %5 % KB 9% 1 (Botrytis
cinerea) . N TR (Sclerotinia sclerotiorum )
PRI AGR, PR SO RTE 8 mm DL b XK
YRIEIRTE  (Pythiun aphanidermatua) BRI RCR
55, AR BAE 4 mm DB, HAE 28 CHAT
BWEERR, ERE AN (Valsa mali) . P RE A,
95 8 (Mycosphaerellam elonis ) . 585 ST MG 22495
B (Rhizoefonia solani) . Fifi— B #%94 B ( Sclerotinia
sclerotiorum ) . %9 JKBE9% 1 (Botrytis cinerea) 5557
5.d BYXS IR AW, AR AR 220 1 (Fusarium
oxysporum f. sp.vesinfectum) PG &6 75 40 )8 956 =

2 XflFEEESE 5 d FRNEHEE Zyx-3 SAUNEYHRIREE Z BRI MHIZER



10 O A B £

2014 4 510 4

Gansu Agr. Sci. and Techn.  No. 10 2014

(Pythiun aphanidermatua) 53¢ 6 d 19X} B8 21 43l
0L, fﬁ%%?jﬁ%(])hysalospom piricola)\ BRBCRE
%)’Jﬁ%(lghytophthom capsict Leonian ) A8 AL ZE 00
Wi (Fusarium oxysporum {. sp. Cucumerinum)¥%35% 7 d
AN RRZH AL, R K RBER B ( Exserohilum turci—
cum) . WEEEWE (Coniothyrium diplodiella)$
I 8 d 1 BT I, AL JEL A T ( Col-
letotrichum capsici) 537 10 d FYXTHRZH KL, 1
2 5 WG B (Alternaria sonali) 1557 14 d B X8
AR, 20 BRI, N AR AT Zyx-3
XF 14 R AR s L S A TE 4.1 ~ 11.0
mm, FEFXEKRKKEIRE (Exserohilum turcicum)
Ff 5 RN TR (A lternaria sonali ) (AT 58 BEAT)
TRFEFE 9 mm L) b

3 /IMESTHE

D NHEE M A B 2P AE B Zyx-3 WiRE
FRAR, S22 QY@ PR, 2RM0E A T R A
|, SAHESEWEE, HEtkEAEHEMT
AV, FTLAIARG AL s AT A TE A K A s 4R
O BAYE , BT, FIFE 10% NaCl 3%
FRW PR, WIRAPR, AR, A
P, Zyx=3 XI 14 Fhda st P0e 5 5w iy AR K3
BAT B i AE AT, R 3 R R B T
(Exserohilum turcicum) F12¢EE B 5E55 1 (A liernaria
sonali) WIS B, X 48 S S Ak 22 4% 9 TR
(Rhizoefonia solani) . SEREBRFEE (Vdsa mali) .
BMUBALIRE (Colletotrichum capsici) . 1% KB
95 7R (Botrytis cinerea) . 1T 5% & (Sclerotinia
sclerotiorum ) BRI R A5 .

2) i e SRR R . R A AR 2 T
THEFR, TR AR EYIBIR FINZE R I AE Y B
BEESH, RO A R B B
e, HH, B Z A B 4w 2 25w
(Bacillus spp- ). AR (Pseudomonas spp- ).
iigﬁiﬁiﬁﬁ(/lgmbacterium radiobacter)ZE 1 M
ZEHIFTFR (Bacillus spp.) & B A B 41 B H0F 5
BZr—3, HHAEW ™A mk . W5 PrEsh
LA LA RPN AT, B DL BAR Y A= By A
JRIEXSGR LR SRR I S ERAR T,
AR E . BT E L AR EFOGR R
AR Y CHRE A B AT R A R 2R A
FF A (B.subtilis ) . AR ZE AT 1 (B.cereus ) . 2Kk
ZEHUFT I (B.polymyxa) . B R ZEHIFT B ( B.megateri—
um) \ F/NZEHFT I (B.pumilus )55, AR AR F5
BRAE IR LA T R A% TR, PIE#E
A N A AT Zyx=3 T R N ZF AT R (Bacillus

spp )t ZEFIAT R RA R T PTEETE, v
7] L TR T A BB 3 1 AR B iR AR 11E 1O
AIRUERI IR, S — R EA T A S A B
bR (HIE = AEPUR PR . PR R E
TE W R ERERE ) . JE WM . A5 1R LA e 1] By
IARCRIE AT T ik— 5T

SE k-

[1] MARTIN F N. Development of alternative strategies for
managing soilborne pathogens currently controlled with
methyl bromide[J]. Annu Rev Phytopathol, 2003(41):
325-350.

(2] g3, XAKN. £9RGAE T LM E PR L
#[J] AR AL, 2013(12): 44-48.

(3] # #&, £&A, #Xh#, %. —#% Bukholderia /&
WU AR IR R R A F AR RLT]. WK F
FARCE KA ZM), 2008, 38(5): 779-782.

[4] STURZ A V, CHRISTIE B R, NOWAK J. Baterial en—
dophytes: Potential role in developing sustainable sys—

tems of crop pmduction[]] . Critical Reviews in Plant Sci—

ences, 2000, 19(1): 1-30.

[5] Zd#, TK¥#, & £ WIEANEFEHREIHARG
L)), 8B4, 2000, 12(2): 105-108.

6] = F, #MEH, BHEE WHEZREARRAR N
EmW BT e F R, 2002, 2(3):
70-74.

(7] 1 2, B¥E, BAE. ZRANEAEN & RE
R[] P EE TG, 2002, 18(4):171-
175.

(8] M, #mB, R K HUNEHENARL]L
WA AL, 1998, 25(4): 224-227.

[9] FISHER P J, PERTIN O, SCOTT HML, et al. Research
on the plant endophytes[J]. New Phytologist, 1992, 12
(2): 299-305.

[10] k. M mEH R 7 EIML
#, 2001: 205-211.

(11 % =, B&ETF, HE¥. BHRAEWNFRIARLI]
LT AR K 2R, 2003, 25(5): 732-737.

[12] OBAGWU J, KORSTEN L. Integrated control of citeus

green and blue molds using Bacillus subtilis in combina—

A B WK

tion with sodium bicarbonate or hotwater[J ]. Postharvest
Biology and Technology, 2003(28): 187-194.

[13] ELIZABETH A B EMMERT, JO HANDELSMAN. Bio—
control of plant disease: a (Gram-) positive perspective
[J]. FEMS Microbiol Letters, 1999(171): 1-9.

(14] #ES. HEREZREEADREED G T H
R LT] WA R, 2001(9): 41-43.

[15] SHODA M.Bacterial control of plant diseases [J]. Biosci
Bioeng, 2000, 89(6): 515-521.

[16] AFAH%k, £HFE. ¥RAEHAHLESF MM 4
T WAL, 2001: 267-295.

(ALréh: EEiE)



