- YR -

wF @ ¥ 2016015):100~104

DOI.:10. 11937/ bfyy. 201615025

— BB A A

NHEREEK

MR IET R

n . B B K

., M KX &, £ oo %

, & B

CRPERER SR 2 H W04 S % WAL TR e A rRha R 25 . Wb 2208 432000)

B OE NG ESRE BRI S FRFN I KRR a AR R AR A RM,
VAT AR S 3 A Je 40 B B 35 (37. 7£2.2) mm, @ E B ARt R BT A 1590 4R BY SHIEL S
rDNA-ITSE 5] 547 G R R AR L Z AL E S, 550 % 4 Phoma herbarum F217-1, 34 #F

RT EEMFHME,

SREY ZRARAELAF R FAPSA) LA KRE, R RRAH

BB RAMRET A KERA28CL BB EHNSS C,EpHI~10 £ THAKRF A%
#EpHS~8, BALH T EEZ S ERHLEARBAVNEH A2 LB2U ML THLAKRKE,
R 2 R s AR R s O R s PR

hE4SFEKS .S 436.341. 173

TFAER B S E e , SRR OKIE”, Rt R
BT 2 —, T & B3 XA R R R A
o 20 2D 50 AT, e F 78 B LAAE X X R H
RS E W 500U L, EESBAFRA 4
W, R E 3 KR (Erwinia) 518, B & T
W AF E#l (Enterobacteriaceae) , EEAIETHEE N 8 E KK
XEREWE MR (Erwinia carotovora ssp. carotovo-
ra,Ecc) 358k X K (Erwinia chrysanthemi s Ech ) F1#]
BN O RR SC K 2R R T F (Erwinia carotovora ssp.
atroseptica,Eca)3 N WFh, Ecc #1A &I Z W7 £,
A R AR S, W] LUR I H 3R+ B BRI
WAE b SR LEUR R E R T

E o2 X BRSSP IR T R T R A5, H
AYIBIE TAEROR R Z 21 M. A 4555 N BUHURE #x
P4 B I R DU, 45 R A5 2 3 RX BRI RS s LA A
SRAMEIVE M AR 4B . VLSS 4 BN SR H +
HERIR J5 3 Sk R R MT L b o B SUAL R 267,244 BRTA
B o P AR A BT IR IR R 0 S R A — R VE A 2
fIFFE BGP14 X5 R E. carotovora B A 3R K45 HL

FE—EHEEW A T (1987, &, e FBAAH L, #0755
FEABRAENF RS RABE B, E-mail: weimi555 @ 163,
com.

HEEWH A EHTTFHFAST TBA B (Q0152707); B K
BAMFASTEA A (31200488 ; ¥ E R FZ R F L 44 M
BEEEREFHALE S8R A (2016K07,2014K02) ,

Yr#s B #9:2016—03—11

100

NXEFRINAG A SCE4E:1001—0009(2016)15—0100—05

T . IR 250 B R B 0 0k TAE , W iRAS 3 MRt
MRSCIRE 3 AN 7P 35 BA 8BRS/ M 2R A I
SHEEBMEEML ARTHERREAERTAZ
R EFREOKE B, PR 1 5R , A AT ol A A 7 Kt
FAFH ST, R 2 EL A A I 55 SR ) L T ko e S
MENIERAEENE X, BRENE &/ R Z 4T
B 14 A 7 4 BT PR R 4G, T 9 BRSO 4 1 LA

BT DR SEAR B 1 48 43 28 I R AR A8 X B R R A
FEHUAE T B AR By LT X o vk A AR B AR AL R o T 2
B HEE N EELR, P REMI R EEEN A
YR E R RIT IS, LI DR SR 0 2 3 B VA SR At i 5
RIS HKE
1 #MHRE5F*
L1 meatet

LR SCIC B B B b 308 T #h (Erwinia caroto-
vora ssp. carotovora)4y 85 H W22 Ik X4 1 % =% o
FBR S » PRI T L AR 27 e 4 €8 SR o R &2 4 S 1 T80
LB EALRE,

PHR DAL RS 7 2 (PSA™ . T4 2 200 g,
Wi 20 g, BEHE#Y 20 g, Z8 18 7K 1 000 ml; 3 & ¥k 57 %
(OA) 33 J 30 g, J5iEHD 20 g, Z8187K 1 000 mL;E/K ¥
SERE IR (WA Bl Hr 20 g, Z8187K 1 000 mL; £ KMy 3%
FrFE(CMMD) : FK#y 40 g, BEHE 10 g, Bl 20 g, Z&1RK
1 000 mL; 25 [eHE 373 (CA) « HEWE 30 g, MiBR4N 3 g, &AL
B 0.5 g, AREK 0. 01 g, BRAREE 0.5 g, R — S5 1 g,
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LyfE 20 g, 7&K 1 000 mL, ffiBEAI4r B 155 % . PDA
R PRI 4438 200 g, 25 42, UL/ B 30 min,
2R o RS A E AR 20 g, Bk S A R K &
1000 mL,35 g 15~20 g, H 4k pH, 121 C & E K E
20 min,

DNA % [m] i 37 & JPCR 52 7 F A4 4% Fl ik 351 3
W 8 gAY TR AR 2SR 8 E R BE A NaCl, 31
IR B R TREEARRSERAF .
L2 REHAE
L2.1 HHENSBEEME RABBEIEEY WK
W SR L B PR, 3 PRI H#HT B
afifl, 5B 3 20 BRE MG — S 5 B F217-1,
F217-2 F217-3:+-F217-20, BFP{RE . EMAIHE)E,4 C
SRR F 50 %0 (V/ VD H I —80 CR A, MEEE
1 < T B BB PO e e IR TR A 5 B LT 4 100 pL
R B (291 X107 cfu » mL™") R AT 7E LB 5 F AR
B ER T mm RSB E D IR R B T
M b, BT 28 CHEREFARESR,3~5 d 5 WM EE
BIREFN, BB EL 3 K., EHIEE T K i
AREDMERAMNEREB KT FREER 8hE,
10 000 r * min~ " Z R &0 20 min, F 0. 22 pm HIEFLIE
BT UE 2 K EP &, B RAA 100 pL f5EH (4
1X107 cfu » mL™") iy LB BEAE-FAR_F4FRE RS AT LA T
BHAER 7 mm L. BAFLHEA 50 pL ZEEW, LI
BEK X 7E 30 CHEIRAE 3% 3~5 d J5 WA
WAHAIEEKN, BLEELR 3K,
L2.2 BEMRERS SBRWEE kA
Jb TR B 50 H AR AR (Y S4B E BOUR il s i Th s
M, TR K R R T . e o B B E TR K F s BT
HABBYT 1 mn, B FERMTLKK REH 1X
10° cfu » mL ™ BROSCICEEEHEE D 30 07 & BV 3450
FrtRIEE W, B T RE KRR F,25 CHERA
1B, M ARE L. A R R TR 7K . R R RO IGTE
BRI HOR AR R A S PO R BRI R X R
A S At EBEE 3 K. AR =CGRABEA
RIRTFE— IR BIRFR) / RAE TR K5 < 100,
1.2.3 FHEHEMESIEMAY MR Kotk
JE WA HE 2] PDA AR |, BT 28 CHRMAF TSR 24 h
JE MEEIES B, BB A S HTESRIELE,
FHARYE AR T 20 1 05 2 X 45 50 B8 AT A 4 2 R R
5. DEEERFE, U PSA B5H F13:E 5 d 454
BB DGAT AR — B E (AR 7 mm), 758
FRFEHER 5 PR AR L, BT 28 CHEFR. Ki3R 6 d
FATFREXENEREER, B0 5 I, H'E 2
WCFD . DFRAERIE. UEREFRENEARBERE,

DI IR AR XT BE 2 7 55 8 10 25 Fh i U 40 8 0 0%
0 AR A PR 77 2 P A TRE , T SR A TR Bk
BREREE R, DRERIE. UARERIENEA
R, AN I ERAEX IR, & A SR8 N2 F R E W
TR e R R AR [ HE 77 2 A A R 40, T2 ) AL AS [F)
RBERERIE A, OBRERE, RE 5.13.21.28,
37 CHL 5 MR, I PSA SEFR 5 E A5, 5
FEIRE. BEER 7 mm WH LR ETCH EP &9,
AL 5 mLEEAE B EF 40.45.50.55.60.65.70.75.
80 CHIZK ISR /KA 10 min, BUH J5 37 BIZEVKK 2 2
BER, KBOEE W22 F] PSA PR, B
T 28 CHFFAREFE. 6) e pH. K PSA B354 pH
SRR 3.4.5.6.7.8,9,10 3 8 ANBAEE, K R AH R
FITE DR 2] PSA SEAR 9, B F 28 CHRFMKEG I
DEAFCIRAE SIS, 2HIIRE 4 FAFSE R
6/m%,h):0/24.8/16,16/8.24/0, NBES & MHF H
Parafilm #f 0 i BS A4 FREFIMAH O, K #H & AR
FITE DR S PSA AR P, BT 28 CHFMIESR.
L.2.4 FEBUER tDNAITS JF5) 408 #EHLE K DNA
RIS A K AT . TREUE SR 5~6 d Tl5
YeHAK B IFRREPIE 3 L, FHKE ] A &I 2,
H/GHRDNA, B F—20 CHREF. RAEZEK#EF
Bl ¥ 1TSS (5'-TCCTCCGCTTATTGATATGC -3') i1
ITS5(5-GGAAGTAAAAGTCGTAACAA -3") #4F PCR
P, R ENZEE M 18S tDNA, PCR KN B & R A
50 pL, IR ZR . ITSA F1 ITS5 (i TAY THRA
BAFDFI % 0.5 uL,10 X buffer 5 pL dNTP 5 pL,
Tagq M 0.4 pL.MgCl, 5 nL XZE/K 32.6 pL, PCR ¥ 34
254894 “CHIASHE 5 min; 94 “CAME: 30 5356 “CIB K 30 s;
72 "CHEf# 1 min; 315 35 MER ; FJ5 72 ‘CHEH10 min,
4 CIRAE. PR 1. 090 B IR W B8 A 4T L 9K, 38
B R R G BN iDL R Ik R . PCR =Y HRFER
— WA YRR BRAA R A T AlAL AT
2 HRESW
2.1 FHEPUR AT

LS50 2 PR A R SC B 8 D 308 S A D 1R
B 43 B AR 3 Y TR PR O o A T, 9 T BT s ) T AR R AR 3
XT3 A FE BRI B bk F217-1.F217-5,F217-17
(B D Hr F217-1 5 808 0% B0 B Hox I8 s 410 #]
R8I 1K (37. 742, 2) mm, [RIESRABAEEFREER, &5
FAFFEPIRCR A B HARE R 1 MR$S PR F217-1.
2.2 Bk R PR

AR FEBS AR i BRI 45 5%, F217-1 X RO A
MRSCIGPEEHE N AR BT i A= B O, H I 2 A
H,D Rzt F217-1 Tl A B A3 24 h Rt R ,B A
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LIt TEKGFE R, %0 72 h (RIBE . @ WEESEATE, AREHI, TR B TEERK. &
B F217-1 T RBERAC BB R AR A R EMEC g, B 15 A otA 3 Rtk &R, 12 Rt &5; i
o & BRI R R, BRSO REERP T DANEE 15 AiteR oA 12 AR ARG .3 i &0 AR
FK(E 20 FFEHiE R B (B 2E) i RE s o B I ASHIE F217-1 X308 ol BR SC G 3 b 30
B, MRS P EAH (B 20D M FEMEURE R WAMBREAE] 75%.

1 FUNEENREREEEER

Fig. 1 The antagonism fungi on inhibition of Erwinia

S Hv R Wm s

B2 s F217-1 WEEREREREEM B AR

Fig. 2 Inhibitory effect of F217-1 on detached leaves of pakchoi against soft rot diseases

2.3 fEPIESERE LA R (A s R MO B B, i 7 A 4 T4
Wbk F217-1 76 PDA 8557 & PRI RIE L8R Ei0. B0, A0, ERTREZMEE B6 O,
HKoBHE AR AFFRPMAAER, BUEEFEE  RADIGC~D pmX (2~3) pm(& 3B).

3 Phoma herbarum F217-1 BERSABRETS
Fig. 3 The colony and microscopic morphology of Phoma herbarum F217-1
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XFHAR F217-1 347 47 F %558 , K M5 19 rDNA-ITS
FP 3 (Bt K B 552 bp) 5 GenBank H1 & #1751 #E17
FoXoF, BE M 7 #R TR A ClustalX 2. 1 843347 2 75 1
X137, FIF MEGA 6. 0 B4R ASBBEIEHITRER T
R 1 2R 28 43 T, Neighbor-Joining ¥ #4 8 R 4t i 1k
WU 4 FrR. Bikk F217-1 5 GenBank H Phoma her-
barum strain EECC-534 BRI RITEME . 446 Lk
TEAFER 3 A BRAE AR , AT RIS H B U F217-1 )8
FEZXEE, 04 R Phoma herbarum F217-1,
2.4 TEPIEAY SRR
2.4.1 RAEEFERY WEATEEAREREE
WEAKERME 1 iR, SREWA, ZEEZAEREE
DR BN R 5 (PSA) A KRBT, BT ok, k2

Phoma herbarum strain C2P21B.1 (JQ936276.1)
Cochliobolus kusanoi strain NBRC 100198 (JN943393.1)
Phoma macrostoma strain KUC4010 (HM008925.1)
Phoma macrostoma strain IMI 336757 (DQ474111.1)
Phoma herbarum strain EECC-534 (KP942899.1)
F217-1
Alternaria sesami strain CSS11722 (JX406552.1)

Peyronellaea glomerata strain F118 (KM979831.1)
—
0.005

B4 F217-1 ITSRESHBTRE
Fig. 4 Phylogenetic tree of strain F217-1 and

its homologus based on ITS sequences
CMM #1 OA ¥ 5, TEW KRR £ LA KE R
%,

*1 AREFENEZ SEFE KN
Table 1 Effect of different culture medium on mycelial growth
WE DA TR M IR by d EX S s HRHE R
Parameter RS PSA R WA BEFHE CMM CA
B 7% B 12 Colony diameter/ mm 75.5+2. 2a 69.3+1.2b 26.5+4. 8d 70. 0%1. 0ab 61. 3+4. 2¢
H: K MR Growth rate/ (mm » d—1) 12. 6a 11. 6b 4.4d 11. 7ab 10. 2¢

2.4.2 RERE FEGREREEAFBRIERE FEE
AERABBLINGR 2 PR . 455RER1,F217-1 e a i H on 2
R R R X 5 AR IR A 5 M A O B I

oy RN 2P SNSRI A SRR By, SR
BN IBSRIR L 22 2R RVEME AR IR ) B 7 A R R g AR, 3K
DB R A E R B R A RILHEFR TR,

*2 TR BN EE R BEELE KR
Table 2 Effect of different carbon sources on mycelial growth
BRI HETHE # W TEH P73 HEHE
Carbon source Glucose Maltose Starch No carbon Sucrose
B 7% B 12 Colony diameter/ mm 67.0+0. 5a 59.9+1 3¢ 64. 0+ 1. Oab 62. 3=£0. 6bc 61. 3=£4. 2be
H: K H R Growth rate/ (mm + d—1) 11. 2a 10. 0c 10. 7ab 10. 4be 10. 2be
2.4.3 RAEAU HEHBHEARR AL L “.
A BN TR 3 R B2k S TEE LURY R BRI IR 2 =l
IR F BV, A K T AU 5% wE ol
SR SRR B A B2 , U 33 JL o 20 U0 L 4 §5wf
RRBNZH PR 2 A I, 3 — 45 R 5 54 BE BRI HE
B 1B L SRR A0 (L5 B R T A A 7 St
FIB AR RS AR — B0 3 L /R [F) 2L 7 O J LU P

FERRESR G RBR P N ZE— 5T
*3 AEEEMNEZERBEEZEKIEN
Table 3  Effect of different nitrogen sources on mycelial growth

Nitrogen source NH;NOs; CO(NHz)z No nitrogen NaNOg
B&E 2 Colony diameter/mm  33.74+1.5¢c 60.0+1.0a 45.3743.1b 61. 3+4.2a
A K HZ Growth rate/ (mm e+ d—1) 5. 6¢ 10. 0a 7.6b 10. 2a

2.4.4 RAERE RENEZGEREARKZENE
5 BR 28 “CHEFR AR T A Ko R e i » AR RO BL
.21 CHI 13 CHRAERKZ HR 37 CHI 5 CHMF
AREER . UEHIZRRAE K8 A IR BE T B8 , N RE
TR AR TR o 3

2.4.5 fxfEpH pH X HELHEREARKKEHAE 6
PR 45 R B RN R 2 pH YEE), 78 pH 3~10

& Temperature/'C

ES5 RENEESELEKHIZM
Fig. 5 Effect of different temperatures on mycelial growth

FM T K BT, Hfol pH YRR 5~8,7E pH A 9
4 mARIRZ,7E pH B 10 £ F AKX &2, B
[LRZiTe

2.4.6 FIUME HREY, HELABFEL 40,4550 C
KBRS 22 R K8, E KR 2.5~3.0 mm « 7
£ 55 CKIRMBEAAK  HERBFEESIRE N 55 C,
I R 2L S A REM R IR, 2. 4. 4 IS 37 CAREAE
KGR BULH T X — 5

2.4.7 BAESCRAESRMF  GORERY BRI
RERHZERY A BEM, 568K 0.8.16 h &
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Fig. 6 Effect of different pH on mycelial growth

TREASFEHEZE KRBT (A6 24 h FHTFHEZAEK
B, 24 h BRI RAMEAR TEZ4AK.
3 W5

I X SR s F 7 VA L 3 3 Ao 2 B 9 e 2
Wl AR FHE T ¢ T Regt & RN . FoR%E 4,
US4 A IR AR 25 © LR 24 BT B 1A B SR 1Y
L5522 TR A IS PR E R U Ak = LR M B A
IR S 5

PRI ST I R Tk SR S - S IR 4 81— ke %o 4 T
PR B A BREE M ERE B S A REER
o GBI R BOw MR, 2 bR X B S E
SEB MRS B A 0w T X SR E AR B R0
ELERFW L SIEPUE F217-1 X6 5 9 1 Ik SC FG 1
B NRE WA BB AR . B2 R % (Phoma
herbarum ) &5 | EE S B B I BEH 3 1 —FP EE R RE
T » [ BBV g —Fh EL I BR B30 R R RR AR AT .
2K R ) £ A 2 Bk R & I T L AR Ak
S BRER PRI 5 Gl ), 7] AP 2 Bk 5 o AT DL RRM R
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Identification and Biological Characterization of Antagonistic Fungi for Soft Rot Diseases

WEI Mi, LU Lu,ZHANG Wei,FU Benzhong, WANG Lihua, LI Guoyuan
(Hubei Key Laboratory of Quality Control of Characteristic Fruits and Vegetables/College of Life Science and Technology , Hubei Engineering
University , Xiaogan, Hubei 432000)

Abstract: A strain was isolated from soil of cabbage root which could antagonize soft rot diseases through bactericidal test
and fermentation culture method. Its anti-bacterium-circle was (37. 742. 2) mm. Detached leaves experiment showed that
its control efficienty was 75%. Following morphological characteristics, combining with the result of the rDNA-ITS
sequence analysis,it was identified as Phoma herbarum and named Phoma herbarum F217-1. The results indicated that
the F217-1 grown well in PSA under 28 °C,and the lethal temperature was 55 °C. Although the mycelium could grow
between pH 3 — 10, pH 5— 8 were appropriate. Glucose and NaNQ, were the suitable carbon and nitrogen resource,
respectively. Ventilation had no significant effect on the growth of penicillium mycelium, but the 24 hours light was not
benefit for the mycelia growth.

Keywords : Penicilium oxalicum ;identification;biological characterization;camellia diseases;antagonism effect
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