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(# ZE] ARG E S (Lilium longiflorum) AEZERGEIR IR RIS, RV ML Z0W F RIBTIAZI R, R
FHAA L3 B AR BRI A 0t b2 B At Abis J pRi , 1 PR DGk 0 3 b B i Y B . BSR4 G
BRI RGBT, Y0 I A IAR R TT  Fusarium oxysporum. R TR 22 A5 A< A2 %08 6 Foliy A% B0 A7
EWNEEHWE, K450 o/L BRI SC XTI B M B 3R I, EC5, fH>M 0.336 mg/L. BFFT45 R ] hyigk
VNSRS D] Rl e LS L e S i
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B4 (Lilium longiflorum) , N4 NBEAS, ROAREABNSAEERREARY, K= ThE
AEFH AR, (EPES TR, £45, JLrShX. BEE S MBS ESOERTE, 8 aE. 31
B2 AERTAZY, PR, BREHGGE, AVPVEEE . B ERZAThRL, WAT FEEE . FIR, R e
STl WAL BB AR, PROLERIAAI UL, RIS, AR 5 T BB ARE, AUEAE T
Girf A — 2, IR R RE SR, HA—E AR ZRTisTsk. B, SeEas
AEEE . mKAE S RIS R E TR, 58 E 8 2GRSy, s AR s, B
PUWIRE . DURSME. O SRR 1 A L e s R G, i R BB R R, S FEE
B FRZE R, BRI, RAS IR, EENE A E KR T IR RO, BT
BRE RO, WA E 2 —. Rl PO ) P EOT AR IO, T
I HEORHUR, T SRS ZSR AR AT A R I R A X

A N 2N TT A RS ZERGARRE o2 BRI T AR AR TI B (Fusarium oxysporum) | ik J1 T (F.
solani) FEERGRIIE (F. moniliform) , FEW] T AF0HE ] B A % 8 — 1k HEOR Ik FoR. 2R 1
T B H A 22N T A 3 X AR RO BRI T ST R T . AR T B . SRR ITE (F.
tricinctum) FHEAZ W ITE (F. avenaceum) , HH B 1 im0 R R0 B T B . AT IEARSED ML IR B4 T
A REZEG I ML S AR bR Th > B B 4 MRV JEL Bk P-OF | P-PF | P-RF I P-BF, JLrP bk P-OF BEUR 1AL
5, NRIPRITH E & LA (F. oxysporum sp. f. lilii). ZRUAMLE"S FRIRE T2 HBRITE (F. prolif-
eratum) | $LEGEIIH (F. commune) REAEHIE G 1 AMGZERG, il % ) EE 1 5E & B 12. 5% fmk iz
WP, 1% HIEFEZ SC X2 8 ] BRI RBOR BT, 5 - IR WDG o 52 6 7 B 400 i /6 FH ik
PCAER, XA EANY D M E AT BPE A S A R 2 R 2 T T B
FHO, TR R B TR A A 6 10 R P SCHRAR . R0, AR 0L R B T A 8 1 g
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PAFRIEE , BB G0 F AW POR N T 508, e R A2, Il % 8 7 I 18
HRIFREER, DU A A 220 B va TR AR K .

1 #R5FE

1.1 ##

SEERATRELR A B AR AR A S AR ) R R A A A, TR R A3

3 DL DA 119 73 5 R S S 4 {6l ) h 4% B A A W 35U IR (Potato Dextrose Agar, PDA) Kigpdk, ¥ KA 24
DNA £ & (CRIRAERHE (dba) ARRAR]) &5

1.2 X7

TEFE 450 o/ L BKEERE SC 45 6 RS TR I #1728 N B 1ilE , B RARN S L R IR Al T &
HILE L

®1 BUAREFFE, FRRERRE

B By 2504 7 2l &R/ (mg - L)

50% S Bk SC YL R 2L TN A FR A 7 5000, 2500, 1000, 500, 250, 100
430 g/L M SC W& gt = A YRH A R A F 4300, 2150, 860, 430, 215, 86
20% = MR FL3h EC AR R BRI A ) 2 000, 1000, 400, 200, 100, 40
450 o/ L BREEME SC T A A R A PR 9.000, 4.500, 2.250, 0.900, 0.450, 0.225
250 g/L METE TG SC WL R A BR 2 ] 25 000, 12 500, 5000, 2500, 1250, 500

1% BB % SC A SR AR R o R Ay A R 100, 50, 20, 10, 5, 2

1.3 ik

L3.1 WEENSH

ST 53 BER AU Bk R 17 SRR AU 1 em x 1 em H/NREEEL, SRl R T
75% [ L BFERCPIHTE 30 s, HIJCERUK ML 3 ~5 IR, SRJRTE 2% IR IRNIA O3 1 min, FEHIJCRIK
e 3 ~5 W, FIJCH MR AR /N A 2 43R YK o) 5 B HEAE PDA B3R 2k b, B T OB MR Dy
12 h/d, N 25 C MERFRAEHIEIR S ~7 d, fRPReh R TRZ)a, FEJCR &S ARG P P
AR 22 BT PDA BRI b, B S ~T d, BB RSILE T Ay BN Al AE, B R AR R Y
HikESR, FFAALL IR 4 °C UKARRAT 45 .

1.3.2 MREMAFER

TETCH AT, ST AR A B A bk EITHCEARO S mm (O RRAR, REFRhEIE PDA By
FREEHFREIR A ~T d )5, WERENBIE . RN SIEEERHE. 7R 5, ERME T WERZ, K
TUOY AT /NG A AT RS A IS O A T A, IR il 2220 30 AR AN AR AT
RIEMTE TR, R IEEE S SR T ], W25 BB IR 14 70 S

1.3.3 WMEENSTENFER

K ITS 5514 (ITS1 A1 1TS4) . mtSSU &2 PCRE|YEFF
FH1 5% (NMS1 1 NMS2) . EF-la J¥51 8| 9 514 5 Y15 S ik
(EF-1H #1 EF-2T) (32) {7 PCR "1, A5 ITS1 TCCGTAGGTAACCTGGGG -
¥ PCR Y HIEZ J 50 ul, L5195 2 ., ITS4 TCCTCCGCTTATTGATATGC
o NMSI  CAGCGTGAGGAATATTGGTCAATG
Taq #§ 25 pl, DNA £ it 0.5 pL, ddiO0 NMS2  GCGGATCATCGAATTAAATAACAT 9]
Z N Y 7[|'_<‘ O N ~

20.5 pL, RELZHA 94 C ZHE30 s, S8 TR~ ATGGGTAAGGAAGACAAGAC o
K30 s, 30 MEFR, 72 C L1 30 s, 72 C &4E pp_op GGAAGTACCAGTGATCATGTT [10]

2 min. JUS pL=PfE 1% ~ 1. 5% Bl MHEEIR
P 120 VLK 30 min ZE47, FESEIR MR ARG TSI HAMGCR. HAYIS pL s B A TAY TR
(L) By A MR wIEATINT, I8 7= Wil e J5 %5 5 NCBI 47 BLAST K5, 91200 A T8 T & m R 2k,

FEAIC AR ALk (R3) HOS M R G R T
.88 -



Wi, % POE SRR E . S RN TR AR ETRIE E e E KB E

R3 RFELBERFREE GenBank SE 75

WS 4 EF-la mtSSU
7)8 Fusartum commune KC430655 KC430697
PUFO017 Fusarium oxysporum HQ165848 HQ165812
YCI11 Fusarium commune KC430701 K(C430644
TF3 Fusartum commune KC430647 KC430704
TFS Fusarium commune KC430639 KC430717
NRRL13566 Fusarium fujikurot AF160279 U34499
NRRL13617 Fusarium phyllophilum AF160274 U34516
NRRIL22946 Fusarium pseudocircinatum AF160271 U34511
NRRL20433 Fusarium oxysporum AF008479 U34519
NRRIL22538 Fusarium oxysporum DQ837681 DQ831929

1.3.4 R EECRENE

o S PR SO P s SR I e, WA LA H BRI i SoAf R BRI Fraif ] S =, 7EH
KK T 0.5 hJ5, I 75% WIS 30 s, JCR/KIEE 3 ~5 K, 2% MU ERRENTA AL BE 10 min 2247, 5
FHTER/K PR3 ~5 W, FHTCHEIEARR Ty Rimak Koy, #6073 HEE S, M2 hth, Bh it B
WPF2 A, DIgE PDA SRR RV E X A2, Oy TRl RS, IS A —E oK B TCHARER T4
FRILA, BRI D B TR ETOA 25 °C fEIREE A TP IR 7 d e B R o i .-

HITEHE B TR T S8 ORI b B, B 4 AR, Jr Rl R ERNE B DL PDA B SR AL B A0
B Bl 72 . IR ACH IR, 3 WER, R 3 kR, 5 d 5 WEEE i BUm i O

1.3.5 6 A ¥ xf kA 8k 70 T B 42 A K AT AL L

R KRR TE N IIE . I3 1 2RI PDA BE3-0FAR, LAV LI
K PDA SPARAE RS FI IR, R 3 . B R TRRI 5 i, T TR ST TS mm B
B, HMTANFZG5 A B AR R PDA SPAR b, 825 CEIRIEFRAEHREFRT . SR 23SGEM EIE RS
T EAS, VIR BRI T SRS I 10 T 224 KA 3. AR E G PR MRk, R 3o
SR ERERAE, DA AIALAR, LA 25k B R BO R A bR, TR B RE. PR 27
TP E EC,, (Half Maximal Effective Concentration) {f . #PRFFHICRE r (H. IERK FITHE .

TR = (W IR B2 - PR H5A2) 7/ (O BB BAR - WP EAR) x100% .

2 FERE5SR

2.1 REANTBEFER

MR A S8 Eoreg®) 1 AT, 2R EE1E PDA P BRI, WERERZR, BE A
o, T AEA. mzaaiE, WhEmPEPEPRAR (B (a, b)), HRBU M2 R,
lly, Mmrde, 2808 2 ~3 BE. AR R B AR A TR RS s 21,41 (18,10 ~28.41) wm x 3. 58
(3.13 ~5.88)pum (1 (e)). /NS FHRMEINESEMEE, HFHRS N, 8.52 (5.82 ~12.86)
pm x2.78 (2.16 ~4.59)um (K1 (f)). JE4Ef 74, BROPSEMEIE (B 1 (g)), WZNAREZ
(EI1 (c)). S5EERE " W, AR AFRRE AT )4 5 O T] .

(a) THV&IEH (b) ¥ IE (¢) W (d) A4
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(e) REIAMT () NEUGEA T (g) JFHEAMT
B 1 BEERSHERESREFLE

2.2 JARE RN
VA% PDA B SRS sl JCER /K it R R J DA ok HE R T kel ot - i R R A B P R i A
R b, WIEHEGYE. A7 d )R, R B RS AR (812 (a, b)), WHERE T
FAWSIRBE, WA AEZERS, ARRER (B2 (e, d). AEBHTEMERMETEFRS )5,
B AR (B2 (el g)), MAMATCAER (B2 (f, h)).

—

(d) BRI

JERSE

!

L7 ey ¢
¥ i

(e) HeFEHUBE () Hefh PDA Bl (o) B rBisminost A
B2 MARSHBRER

2.3 BREWGHSTFEL

P ERE TP #2150 DNA 524 ITS1/1TS4 . NMS1/ bp M ITS  mtSSU EF-la
NMS2 #1 EF-1H/EF-2T 43 51347 PCR 3% Fl 1 Jk -0
JF, G55 BT LY B AR AR B RN 521, 679,
684 bp [ H B — g 551 (14 3).

FEN PR TP 538 3 v O 81 B R 28 19 T 1R )7 51
[RIJEPE L X, ¥ EF-la R 750 Al mtSSU 5 (R Bk &
J&, 45 TF3, TF5S. NRRL20433 % B bk 750 0 #r)m, 20
Sy MEGA 7. 0 {4 R 485 (Neighbor-Join- 1000
ing), 1000 JitAEEEMEHENRELEN (A 500
4). RH EF-1a-mtSSU YS9, 25 LR B FE TP ff)g
5 F. oxysporum ZbF[a]—4332 &, Z5GTEARHIE R4 ‘
FUREMZE R, Wk TP Al g %80 AR A T IH Fu-
sarium oxysporum.

2.4 FEMERNEHMZ

6 AR T A9 2 T ) TR 4 28 P A 1 A 5 4

Iz, 450 g/ L DREEIS AU J) B R B AR SR AT HIOR , EC5 {EAX N 0. 366 mg/L, HUUE 430 ¢/L %,
.90 -

B3 ARESIEE YRk E



Wi, % POE SRR E . S RN TR AR ETRIE E e E KB E

WA, 2% 24 P60 I R (A R RO — 8, ECsofE R 58. 883 mg/L, 250 g/ L W& B B X Ji T 90 o) 20 SR e 22
EC,ft)7 1 452 653.926 mg/L (& 5).
—{ og TP
87

NRRL20433 Fusarium oxysporum
NRRL22538 Fusarium oxysporum

99

PUFO17 Fusarium oxysporum

ZJ8 Fusarium commune

YCI11 Fusarium commune
100

TF3 Fusarium commune

TFS Fusarium commune

NRRL13566 Fusarium fujikuroi

ﬁ|:NRRL13617 Fusarium phyllophilum
75
NRRL22946 Fusarium pseudocircinatum

m—
0.005 0

B4 ETEF-laf mtSSUEEZSRA N ZHERFLZEH
F4 OTRAFNRABRIENENNE

BBy Sy Ep FHOC R B (r) ECy/(mg - L7")
50% S Mk y=1.010 5x +1. 643 0.972 1 .091. 463
430 o/L JR ML y=1.213 Ox +2. 853 0. 980 58.883
20% = RS y =0.498 0x +3.513 0. 907 968. 153
450 o/ L BRAEE y =1.052 Ox +5. 498 0.931 0. 366
250 o/L W TG y=0.074 Ox +4. 544 0.943 1 452 653.926
1% HRE % y=1.212 0x +1.732 0. 859 497.015

(a) FKINZGFHIH bR (b) 450 g/L k&L (9.000 mg/L) (c) 430 g/L JKMsEE (86.000 mg/L)
B5 FEFAXEREREZEKPMEERTLE

3 INEEITE
DRI A Pl SR L X A 25 5, 5 R T 45 5 ) D o 2t A AT ), G T 7 4 SRR 25
MG IR BRI A . DI, ST RS E R TT SRS G IR T A BT . AR G
B E A ER R, SAIEASE ML, R EF-la 2R HE AN, RERE ML E T HKE
FNIIBSR I EE (F. oxysporum). BRTJERZERGR T R AR Z, BAEERKNEARE. 16100 ZF
FEEFAEYE, B0H 81 MIEMARAERIERE" . S0 EE AL SR, KIS S 7E 4
RUERS AR S ER IR, —SeTE 25 b A A B T SR B T T =2 ) 2 LA IX 4y, PR B 3 T 22 S PR 4y
IR 231 A W2 AR T B 70 T S DA T v PR S g AR e B2 L TTS R B TE S ) T 2 5 TR v
. TARES T ITS 731, EF-la FESIAMMTREASEL L IX A3 T BARMURR . L2 T, mitSSU ey
.91 .
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BT T A o DT S W T R D. B RR AR BT, WA S DR RS ol 2R S R 1 4
A 225 53 B A T

RIS I FL 8 T T 5 AR A0 5 1) B 36 25 W0 A=A 2590 0 2, S0 2 X b R A 25 R G 1 ™
HAYEE. BEFO P A P R P R PN 24 500 0 e o T IR SR B3R 3 A L AT FIRiR SF R R
B AT T 6 R R R AR T i 2 A RE . S5 IRIRH 24 R S A1 G ST i R
(AR, 5 B AN b2 B TCRIARS 45 S 3 (R 5 4% SRS AU 11 A T D5 T 90 ) 25 SR
B, SRS XA H A SRR E, I SR IR A SRR KRB R,
DRI 73 85 Aok 2 PR B A AR — R I 22 5%

AR W T B BIE S A ZR IR IR AN S, IRl & N R I e TR A ST R 259
N LWL T I AR L SR  BA AL B RE, ERIE a A A R IR R A T B
TR . (ER RGN T 00 45 2R HORE UL % 25001 5 N B IR A5 1 R 0 A9 Hl ) i 1A B0 1R
WEPE SRS SR BRI L, B AE— 2 22 5. 2450 B S92 P R FH R 3 7 10— 25 14 1 [ 1B
HESE.
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Evaluation on Resistance of 16 Strawberry Varieties to Root Rot of N. clavispora

and Differences in Physiological Indicators of Leaves

XIE Yingying', NING Tiao', SUN Tian’, DENG Changjun’, CUI Xingguo®, LI Jing'’

(1. Urban Modern Agriculture Engineering Center for Yunnan Universities, School of Agronomy and Life Sciences,
Kunming University, Kunming, Yunnan, China 650214 ; 2. College of Plant Protection, Fujian Agriculture
and Forestry University, Fuzhou, Fujian, China 350002 ; 3. Yunnan Hanzhe Technology Co. , Lid. , Kunming,
Yunnan, China 650106; 4. Yulong County Jiuhe Xinxing Agricultural Development and Planting Co. ,

Lid. , Lijiang, Yunnan, China 674100; 5. Shangri La Cangmei Agricultural
Technology Co. , Lid. , Diging, Yunnan, China 674400)

Abstract: The resistance performance of 16 strawberry varieties widely cultivated in Yunnan Province were evaluated systematically to
the root rot of N. clavispora. The differentiated strawberry variety leaves were determined by the spathered optical method for the
physiological and biochemical indicators, which intended to explore the potential correlation between these indicators and their
resistance performance to the root rot of N. clavispora. The experimental results showed significant differences in resistance performance
among different strawberry varieties, and the specific manifestations are 3 varieties accounting for 18.75% , showing high resistance
performance with the representative of Jiandehong, 5 varieties accounting for 31. 25% , showing middle resistance performance with the
representative of Tianxianzui, 4 varieties accounting for 25% , showing middle sense with the representative of Hongyan and 4 varieties
accounting for 25% , showing high sense with the representative of Tianchali. The root rot of N. clavispora disease indicators of high
resistance varieties, including Jiandehong, Yuexiu and Monterey were only 4.55, 6.37 and 9.09, respectively, but the disease
indicators of the high sense varieties were as high as 50. 30 and 55. 76. Afier inoculation with spore of N. clavispora, the soluble protein
and proline concentrations in the leaves of resistant varieties were significantly higher than those of susceptible varieties, while the
malondialdehyde concentration was significantly lower than that of susceptible varieties. However, there was no significant correlation
between chlorophyll concentration and disease resistance. High-resistant varieties Jiandehong, Yuexiu and Monterey can further widely
planted in Yunnan.

Key words: strawberry; different varieties; root rot of N. clavispora; resistance differences; physiological indicators
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Isolation, Characterisation and Screening of Indoor Agents for the Wilt Disease of Lilium longiflorum

CHEN Yizhou, ZHANG Tingting, YU Xin, LI Jiani, LI Xingjie, LI Rungen
(Jiangxi Key Laboratory of Crop Growth Regulation, Yichun University, Yichun, Jiangxi, China 336000 )

Abstract: In order to identify the species of pathogenic bacteria responsible for wilt disease of Lilium longiflorum and preliminary screen
of agents for the control of this disease. The pathogenic bacteria were isolated and purified from the bulb of diseased Lilium longiflorum
by tissue isolation method, and the pathogenicity was identified according to Koch’s Rule. The pathogen was identified as Fusarium
oxysporum by morphological and multigene phylogenetic analyses. The indoor virulence of six commonly used fungicides was determined
by the mycelial growth rate method, among which 450 g/L Prochloraz SC had the best inhibitory effect on Fusarium oxysporum, with an
EC,, value of 0. 336 mg/L. The study provides a theoretical basis for the control of wilt disease of Lilium longiflorum.

Key words: Lilium longiflorum; wilt disease; Fusarium oxysporum; toxicity test
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