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Abstract: A high incidence of strawberry root rot was observed in Changping District of Beijing in
April 2011 and 35 samples of affected plants were collected at random. Thirteen strains were taken at
the colony edge for subculture and purification. The purified isolates were primarily identified based on
morphological and colony characteristics. It was found that all strains isolates were similar in morphology
and colony. Analysis of rDNA-ITS sequence of isolates indicated that the strains were Fusarium
oxysporum. The healthy strawberries were used for fungal pathogenicity test. All isolates had
pathogenicity. Symptoms became to appear 2 weeks after inoculation. The pathogens were recovered
from strawberry roots, confirming Koch’s postulates. Based on the morphological characteristics,
pathogenicity test and molecular methods, strawberry root rot pathogens were identified as Fusarium
OXySporum.
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%43 ( Fragaria ananassa Duch. ) JE IR ZAE A BAMY), BA S T HHESER . ™
W SRS TR, ENERAFEYE N R E TR ELF L RTH ., H
SEBEE R . R RRY R L YRR RR BN, B AEAR S AR TR A T2 X R
IR INE AR, © R AR R RS R R 22—, SR N A X e
38 A FREAR SRR R I8 20 2R, SR —RMELLDIIA I A E (R EE SE, 2006 ),

2011 4F 4 A XL Rt B X 2 A B AR A S b UE 1700 R A, 45 SR % BB R AR e 78 1% b
D A, R 10% ~ 40% . SRAEBRIEIR R I it Al i 258, ZRRARRIZ0URR A [m] P B 114 28
SRS, R ER BB S, BN BRI AAEE . S0 F M LAY R R R
R G I B 96 S B e A B ANTE 28, TR —B0IR A 6 78 X6 124 3 DX AR 0 0 TR 43 B Y
Feah L, #ET TR . PV S8 MEBUR TR, B 7R 12 X R R AR 1Y
Ry FRE AR Y B I PR R R AR B

1 HR57E

1.1 RERXRENFEENS S

2011 4F 4 AL ETTT &7 KT R RE AR A0 R e 18 Ol A, R AR RLREAR SR bk 35 4,
FHH AR B & 00 20 B 7 s (il 1998 ) ST IR IR 4 B 55 5%« A0 A 25 5L )2 sl AR
a3 FARYIE 10 mm® (LRI, 75%P5AE T4 5 30 s, JORIZKIEYE 3 K, Jom K4+,
Fhfe PDA 555758 I, 25 CAMF R 53R 2 d Jeiksaifh, 4 CHIMR BRI
1.2 BEFETE

4R Booth (1971) BRI MK R SE, W50 BB WARIEMTE PDA Bi5i i b, 3 IKEHAE,
REE 3T, 25 CEBEAM TR 4d, WEREELS/FIE, JHE RMEE T 17 - g,
K NG I T FR AR F IR SIS, friid .
1.3 HFEMELETE
1.3.1 DNA 2B W45 8 MR AE PD MIRSEE FRIE T, 28 CREH IR 5 d, MYl i s
FEW, WEETH 224K, B IEHhIEE YR T, B4 DNA SR MR CTAB 42 H (S5HHE 45, 2005 ),
1.3.2 rDNA-ITS B3 ¥ 3z 5 RS9 ITS1 (5" “-TCCGTAGGTGAACCTGCGG-3" ) F1 ITS4
(5" =-TCCTCCGCTTATTGATATGC-3" ) X /r & #4T PCR 3. ¥ W 7E S1000 Thermal
Cycler PCR f ( BIO-RAD ) L #47. R AKZR N 20 pL: 4 pL10x PCR Buffer 2 2% th ik ,
2 wL0.2mmol + L dNTPs, 2 wL 10 wmol + LAY 1 XF514, 1 L 250 ng #iik DNA, 0.5 wL5U
Tag DNA A 10.5 wLdd H:0o B &F: 94 CHUZAEYE 4 min; 94 CZEYE 1 min, 56 CiE k
1 min, 72 CZEMH 1 min, 35 MEFR; 72 CIEM 10 min, HJFTE 4 CE RV (H#EM %, 2010 ),
PRI 1.0%TENE WS LK, goldview Jeff, BERE AR 2 Gk 4 IE

PCR =) 2 BN EE I ra vk R SGR & (bt RARBHEABRA R ) FlkE, FopEs] pMD20-T
#Hik (4% D107A, TaKaRa) HFEALERZERKMHITE DHS o« (4’5 D9057S) 16 h J&5, Wik FBE
i 6P Al P B L LR P B LB BE SR B R . A S 1) MI3+#E4T IR 7 PCR ik, 0 6 Y FH
i Rk rh RO B2 BE AR Py 9 i T B Y

W4 TN R 9 ' DNA-ITS JF 3154 http://www.nebi.nlm.nih.gov/i¥ BLAST #A45#E47 [R) 95 L4
1.4 HHEHENE

MR A AT CC VR 0], SR FH A5 MR 42 o vk X 43 B 45 3 1 TR R A T B8O PRI R o BARTE PD YA S
eI 28 CREGHFR 7d, WHRW4ZHHDALUE, BREFELIE, JEHKZ 5000 r - min™' &
O 10 min, FFE]AGMAFUE, MICEKFEBRAEE RN 1x 10° 4 mL7 il FEFR . Al s
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an PO LB, K B T R 7 SRR AR R A D A, AEARAR E R EA 25 mL M EIFW, 3
WEE, HEE S, WEANREEIER 15 SRR WORAER N2 (XTI 2R )5,
FIARIRIE 48 h J5 55 A 28 ~ 35 CILE R S5, Bl 14 d JodbAThe E AT, I uE476 5 B 10 55 o
BI%E
2 ER59H
21 REERRFERSBLER

2011 4F 4 A XFbst T B X AR R A e A AR P S g T A, IE(E RSS9 AN
PRI R ARRAR B R AR o R AT R F AN [R) AR B 1 R R AR R SR . M R4y, R AR B
MR AR, BRI AR IR, SRR R, AR RK B, 48R, R REIE R
K, BB LSEE; AR CER, EMARRAOERE, KMHAEZR, BREERETRE
Ko MRSy, WIIAUR A A, RETEREEREE, . @ AR, AR, 5B
MRAS BB , R MR A 8, FARMEA LB R, o™ BN ERIE R L 45 L st (&
1)o MERSHERE I35y B alifb 15 8 13 AN Etk, 430l4iS CPCM-1 ~ CPCM-13,

E1 XARIESIEOESRERHEBREZRER
A, FEPREESAEIR B, AURZE A COREE; C, KWEEIB O ERAQREE; D, KN ERNHEIBGE.

22 REENESFETE

WA SRS AR R R, AR 13 AN E R IE—3 . 25 CE&MH T, 78 PDA
B FRE 4 d, BIEHG, FHERAN (40.0£3.0) mm, ALK, N E T
Z, WESEIE, 0~1 MR, BJREEE AL, 125 (7.5~175) pmx2.8 (2.0~
4.0) pm, REVGAMFHRIIE, FWM, K%, 24, H1~4 MRE, 28 3~4
AP, 28.4 (13.0~38.0) pmx3.0 (23~4.5) pm, FEHMFAA A, BRIE, F=40HEH
AR, s (B 2). K4 Booth (1971) M8k I TR 7328 R 5ok 43 B8 01 13 RS 2 AR f ik
J1W ( Fusarium oxysporum ).
23 ITSKEIOHh

FH rDNA-ITS 3 549 ITS1/ITS4 X} 43 B 45 210 13 A m R F 4 DNA #47T PCR §714 , Y915
FK/NHK 500 ~ 600 bp HYH—F B, K4 3G kA7 Imlc . SEREFIINY o 13 ASBEERY Y
BE RN K 544 bp (K 3), L&A 5N ITS1-5.8S-1TS2 DNA [F51 . KRS 13 3R
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f “\ ! J > {t\@ & ‘ &
o SLLES (Mg \ I ‘3", a\o NS . %

2 EEREFREREE PDARRE FHNERHERERULSHE
A, Wbk CPCM-17E PDA LW LM ; B, MWk CPCM-14E PDA LW C, s AEMFHE,; D, H4EMF.

£ NCBI [ 3EAT BLAST 53-#7, 5 20 4~ Fusarium MN 1 23 45678 910111213M
oxysporum FFRIIFHIE: R 99% ~ 100% . &AL .
R AR AR JT 3 ( Fusarium oxysporum ),

LL5rEs#) CPCM-1 J79 3R, #2323 GenBank,
PAFE K50 Q045558

24 HRMNE B3 3% ITSI/ITS4 ¥ 1 E 1 = DNA BEATFE ik El
13 4%**%%”?%%?%@% 14 d E@J N, BHPEXTHE; 1~ 13, E#k CPCM-1~ CPCM-13 § 4774 ;

M, 150 bp 5> F A

PR BH A R REAR , S ) 25 2R
BUNT 1em BZERIEES, WHRIDGAZEER . W2 ZEE, RSB RE T WL
WO ARk, AT AR BIAURAS SR IE RS (18 4 ). HRRLMRAE IR 15 TH 1B R AR R R AR — B, X IR
THIRAEIR, AR IER o BUHERR AR AT R E 08, AR BI85 100%, i
— PRI P BT BN 13 AN BRR A LA B 1 DX A AR o 9

stk | D R i
4 ATEMEEDE 14 dSEEEHER
A, fEFERERFHEERRE (CK); B, EMERRARRIAERE R, ¢, MBS ERAEKRREE; D, R 14 dJ5 3R & ik bk .
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R 95 9 JE R A 5% 2 B RARIEAL e i S e BOR ,  BIFEJE 28 REAE AR BHLAE R4 A A S s JiL 0 4 2%
Yo ) BB . (DRSS IR A G Z R ZME RN W, BAERAE, RilRE
RS E A B, SR FAEY A AT 50, o FAE A= BRI 9 R e 2 A
YR BEE | —E IS R
FRFAR G A At A R R AR X 3G R A, (R X R WA R AA R 2 5% . H
AL FEE L WAOFIE AT Y RERE 327 X, RERE AR e L A AR 15 IR R IR R A8 2 R 4 5 A 3T
Wi 22 ¥ % ( Rhizoctonia solani ). W& 5 )& ( Pythium spp. ). R JIHE E A L4LR ( Fusarium
oxysporum f. sp. fragariae ) F13%PEEE ( Phytophthora cactorum ) ( Minegish, 1989; Paulus, 1990;
Botha et al., 2003; Nagarajan et al., 2006; Golzar et al., 2007; Manici & Bonora, 2007 ). F& &3]
G IR H R 2% M 45 1 0 L REAR B M R R A, SRR R AR AR AT R B R, AR
EFE N L EAE ( Pestalotiopsis sp. ). WA PER: ( Phytophthora fragariae ). 205k J] B
( Fusarium oxysporum ) RIS AL 22 ( Rhizoctonia solani ) (1RHAE 55, 2004; B 58, 2006;
XEEHE 45, 2008; Liu et al., 2010 ). AR SCEFXTAC T B - X R AEAR 5 H & E oL, 647
TR RAE o X SR A B A AR AR HE AT i TR 43 S S RO AR I, IR R R A
RS S T AW F ARG A, UEB AR B T b X REAR J 0 105 TR B R 2 1R 4k T T
( Fusarium oxysporum )o KT 1200 E BIR YL A8 M BUWR E IR RS Bt — L mray, 76 E N HoAh ™=
DX 7R RS 9 22 I 100 i T 24 TR 3 5 SR 4 B R 161 118 MR A AR R A 7 A o
52 3k
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