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 OE: KRR AEHMAHNME, RREN . WHGH XA EEACR, RS8R, H O RS
R — BRI B LI FE B T L A W O SR A 9 9 D R A IS A T B R X D T 1 S TR RCR R B IR AR, A
FERFA LB, BB A R S TR R R A4 RS . AR RIS RE , ISR F TG0 AR Sk [l 32 144 T B0
Mg PL26 ¥REEE FAE N URFE DU, RABUEEE | A K BSRE S AR IR E R 2 A K WIS ER, st
B P4 LWL1827 JCT & BE B MR T K BRI L AT B i S8R Bt B M 8 o 45 SR, K B TEE R,
2 K AR R 1 I T ZYW 18 SR ERHR JI T ( Fusarium verticillioides ), S0 F2 I Rk ZYW18 M EURTH -
BEFEH LWL1827 Al B MR A, MERE B2 (18.3242.13)mm, &M, 1:5, 1:10, 1:50 (VV) KN
JE TC TR 42 TR UE MR B AT B 843 1R 91.23%+3.11% . 87.21%+3.22% . 80.22%+2.03% , 5 FABFEHL 3 =2 1] 22 57 i % ( P<0.05 ),
I 15 18 BRSO A T AR 12 10 (5d), JRIHTRECH 11.00£1.03, BHIASUR (53.59%+4.21%) 5lf, DIHE 1: 10
FIBE BT LWL1827 JCTH A I AL B A e SR [R5, & BH BE B 35 48 = kO Ryt 2 &4k (PPO). &
ALY (POD) MRTN &R Al (PAL) 3G, ACHS 3 FREETE M EE X R 2~3 £, H LWL1827 JE M BERF
RAF L T R BRI HE A, B BTARICR o 51 K e SR A8 95 1 55 I T R Bk Bk VD TR ( F. verticillioides ), 3R BT
WIRIE . BERE I LWL1827 X IR ZYWI18 AU B R 83, w42 ke SRR Pisth, Xk ke SR B A B AF 05
BB AE -
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Abstract: Pitaya has both edible and medicinal value, the major fruit in tropical and subtropical regions of China. But it
is susceptible to diseases during storage. Pitaya soft rot disease is a common major disease in storage. To clarify the
pathogen of pitaya soft rot, the antagonist activity and inhibition effect of antagonistic actinomycetes against pathogen,
pitaya with soft rot characteristics were used to isolate pathogens by tissue separation, purification and identification.
The pathogenicity of pathogen was determined by inoculated without injuries and fruit acupuncture inoculation. 26
Sreptomyces spp. as the antagonist strains were tested. The inhibitory effects of cell-free filtrate on mycelial growth of
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the pathogen were studied by agar block method and growth rate methods. Control effect of LWL1827 cell-free filtrate
spraying of different concentration and PPO, POD and PAL activity of concentration 1 : 10 were carried out. ZYW18
was the pathogenic fungus according to the pathogenicity test, which was identified as Fusarium verticillioides based on
morphological characteristics and molecular identification. LWL1827 could significantly inhibit the mycelia growth of
ZYW 18, the radius of inhibition zone was (18.32+2.13)mm, and the colony extension was inhibited significantly, the

inhibitary rates of sterile fermentation filtrates with different concentrationsof 1 : 5.1 : 10,1 : 50 was 91.23%+3.11%,
87.21%+3.22%, 80.22%+2.03%, respectively. LWL1827 cell-free filtrate (1 : 10) significantly improved the activity of

PPO, POD and PAL, even 2-3 times higher than that of the control. Meanwhile, LWL1827 could reduce disease index
and improve its control effect. Conclusively, the pathogen that causes pitaya is identified as F. verticillioides. This is the
first report of pitaya caused by F. verticillioides. The Streptomyces sp. LWL1827 has significant antagonistic effect, and

the antagonistic strain LWL1827 has potential value in biological control against pitaya soft sot.
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KR FRNESR . . HAE, Bl
NEF} (Cactaceae ) 1 K K& ( Hylocereus ) i
HitkJm ( Seleniereus), Ji ™ F#af v 3E U HLIX
20 42 90 AEARI I ATKE 678 5 w1 Akl
JEBGEEAEERT )TV L AR L R A A R
KERAH FEREFRR, B BAGIE .
Lol . TR MRS IR BEE K R
MRS, B B At Rt i B, A
FHRRA MR L, R R Ok B, 2R
2 U B i 79 % 9 B ( Colletotrichum  gloeo-
sporioides), MEETUM %1% BIF 1 #R JE 1 ( C.
aenigma) i % 5 (C. siamense), LI %P
KRIFKRIETE ((C. truncatum ) 7] 5 5 kg R
R I R R ([N )
( Bipolaris cactivora ), 3420 5% 30 [a] 1 5 2
( Scytalidium dimidiatum )2 Jk 7 5 58 s 1) 2
B, GUO 1% Bkt /K4 ( Gilbertella
persicaria) JRAI G K R RER, ool
TR K e 150795 19 i TR A T I €A T 76
( Neoscytalidium dimidiatum ).

2K SR B 0 2 K e SR A R I Y 3
Fo RINERO ARG, ERATE, ERE
Kz pri k™, 1P % AR T (F
oxysporum ) g _FIREE 1T KO SR 4508 9 B 32 B AR
JE LT o AR % B I 7D T ( F. equiseti )
IRAET R K e R o (HAR WL AR Bk T (F
verticillioides ) 7 |2 K Je SR BB i 18 o XF K I
SRR 05 3 I AT 114 3 5 8 2 T X KM SR e
() 7 3 AL BRI AR B

EEXE KRR R SR ERG, HATA R
et A B AR KR B IR gk

BB N 3 . Rk 25 AT msl, T
L AR, AATTFE B I R v e A
FAbFAe 2y, MRS R B B P 25 M3, Blidh
RORWNES, MEERMUES KA. A, bk 2t
FH 171 B2 7K S 3 10 AN i 58 4= W At 1T S B0 Ak 24 5% 22
MG Y G m Bl H 45 &, BEEHSSLTEN
KIERIAAMVEE KRR, A& RL
SO AL, b 2R 2 1 n) Rk Az 31 56
o AT —Fha 24 REMIBEIG .
1A= W Bl i6 st — R 2 % RR E B ERE,
2 AR LU E B IR A R TR

K IR i e 3019 A AR B R A 2 R, AL EE A
w L kY w4, H
Jo B SG E L WA BB IT R D 0 4 Al
I B VER ZETOFT B 10075 $5$T 2 BRI R3S
W, BiBSCRET 30%. RIRAEGEIIN 11 AR
[ A 354 B 0 1S AR LA R DU PE A, 2ol
2 BRIBZE BT REIR 50%. MRl PR3 7 Mok
BN 3 Ff ok e SR D B 28— A IR T
% DL R) FH e 2 TR 817 9 2 e SR A kA0 2 11 A S 4
i, ASHIFET M A B9 B K e SR R v o B 4l
eI JE T, RIS SRS FAYF T % 52,
DAVBERE BN A WS PR, BIFoT R IR VRO K
RIS RR I GTIE BRI B 1k K T 5 il e 30
BRI E &, B i P e A SR R e — 2
PSRRI iR 2
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IINFISEA R — BB B LT A KO R, HE T
G AF o it A7 10 ) Bk e ML TR 608 o s A e SR kA 7
R,
112 #BAE HEESE. gift. FHMRAE
KR BRI (PDA) . H5PiEN
AL = AR U R, O B R R
( Streptomyces spp. ) , #nic A LWLI1827 |
LWL1828, LWL1829 553k 26 tk, f5Himm 1L |
AR A I A R B R T e IR — 5 1 R B
1.1.3 £ Z&X A Feik& dINTP Ml LA Tag TM ¥
A EAY TR ) ABRAF], ITS Al EF1-o
1% ( BilEIRREEYRHRGARAF )
Axyprep DNA #Efis¢ [l st ) 6 [ 22 G A= P oK
(BTIH ) HIRAF]], Neofuge 13R 52 R %k
Bl (B REEAES A R A ) o
1.2 A&
121 mmREW>BELT (1) RIEFEEERNIK
3o RHAZFEE, PICL KO Rt sc
Ak 3 mmx3 mm BLHZIHE, FIH 75%I04E F1 1%k
AIRENA W, JCHR/KIEVE, JCRuE4uR Tk
4y, BT PDA RKigedk, 28 CHRRFE 5~7d. H
MERBGh S22, WLksifth, & 3 AR
J& , AT PDA #HARE 3R 5L, 4 CORFIRAE#

(2) R BRI E o R TC R Fn gt
SRR o R ORI Ve T, 75%I09RG &=
IV EE . PR FD . ORI 28 o 28 K e SR 3R T
RKAEA Smm. RE Smm B0, $F 5 mm iz
R B R 2= 0 O30, BT REST,
28 ‘CHiF% . #Fh PDA BilgH X IR, EH 3 K,
ANHG Ry TR o e WS b 2 75
KA, OUEEIF I S F R AL R] BCREIR o X &
KETATHL 3B, AR IR i o 2 5
B

(3) IR EE SAFIE IS . T PDA 5373 -
WEEHR R VR RRAE, IR A B, K
W WIS . A O S i TR
WREIE, W2LIEE, K. /N7 RS
KIEA, BEMEFA M AE TR, g
RS, SR (HFHEEFM) Pt %,

(4) 8T 1 53+ % 5E o 5 )7 H A tDNA-ITS
K EFl-o JPHINE R RS LB 8, W&
VLI BT F B DNA 25, 2359100 ITS 519

(ITS1: 5'-TCCGTAGGTGAACCTGCGG-3', ITS4:

5'-TCCTCCGCTTATTGATATGC-3' ) il EFl-a

51 % ( EFI-728F: 5'-CATCGAGAAGTTCGAGA
AGG-3', EF1-986R: 5'-TACTTGAAGGAACCCT
TACC-3") #47 PCR ¥, 7 ¥ylnlil, ZH4E i
IR AR E BB PR RIHEA T 0, )3 45
BL7F NCBI [ GenBank ¥4 21T BLAST [F] i
JEA X, 35 BRI VR PR 55 v B8 A A 1 B AR T
), PR, Al MEGA7.0 (1 4B £ i
( neighbor-joining, NJ ) ## R 4t & B (L, fii
H bootstraps #47 H KL, 1000 R FEE LIK:IE /L
RHEAF RE o s SR 2% ¢ R 43 AT i o i D TR 17 43 288
Hfr

122 HRAWFERGHEAD (1) FHRINEIR
5o SRABEARHE L, FH KB P2 ARk i i A8 v B
DR B AIRM T EIC L SRR L, 28 C
Kzt 7d. HEAR 5 mm B9 TCRFTFLERFT LB U,
e BT IR E I, Wi, EE 3
W, 25 CHiFE 3~5d, W, KA+ ki
S TV B P A8 R AT T L5 A

TCTR R IR ) 48 o H s 4 TR 2 2
WAk FE T, 28 °C . 150 r/min #E % EEFE 9 d.
KEEW 4000xg BS.0> 5 min J5, JH 0.22 pm K%
LB IR PR T, 15 TC R IE W

PIRRIE o SRR B g e
B1:1,1:5,1:10, 1:50, 1:100 (V/V)
ANFEWRE FI S PDA B3R 3RS B4, A
INTCTH U8 Y PDA 5525 6 . 5 mm JCIE
FTFLARBOWR R B B F, B F PDA Ao, AR
3R, 25 CHEFE 7d, RT3 kil & 1RV B
7, IHREMER, E R RSP MU
T IR S0 o PR Z=Ch) BRI V& AR Ak PR TR VR
ELAR)/XT R V% ELAE % 100%

(2) KBRS, B KRR, &
T5%PRE FITC R K &840 3 IR BRI IRE 156 45
PUBCR BT 035 B0 i 28 A [a) vk B 1Y) JC T % T
UEWE, WERARR . BT R R T BRI
(fTHBEH 1.0x10" A~/mL ) Bk Kk e, LIz
IR FRIEANE K AT IR, 3 WREE , AbH K E R
IR 3~11 d, ERE 2 d WL AR I 5 54 disease
index, DI ) FIFfRL ( control efficacy, CE) . K14
B E =R IR PN <AL s B0/ (A A o<
R * 100, Bl s =Cht BRI 1% 48 £ — Ak B 1%
TR0/ % YR T 46 £ 100%

FIERRUER . TOBAE R 0 % AR AVNT
20% 4 1 9 WA FUE 20%~50%22 8] 2 4% ;
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W Z2E T ATE 50%~75%2Z 100 3 2 ; #B2A8 ALK T
T5% N 4 9 BERME N 5 .
K B2 TR T, 5% e )
TR R S h Z 1 AL (PPO ) | i A LG
( POD ) FIZR N R 2 ( PAL ) G MEEA T 5 o
1.3 HiEAE
FIH Excel 2019 30 5% (Gei s - #8473
Bl 4341 , >R SPSS 19.0 #: X Bdia #1558 11 #r
K FH Duncan’s 2 5 FL B HEA T I8 35 P43 ( P<0.05 ).

2 HEREHSH
21 REBEE

PN KT S5 95 5 4 2 R 4y 5 AR A0 iR
W, BRI IC N ZYW1S,
21,1 RERANBEFSN KINIEE ZYWIS8
FEFRT PDA i bk F R MR VR IS o K ES
FEFE IR, HIEHEKLIET 30 mm; 585 KEE
BEARIL 50 mm; 55 7 KA HASA 80 mm, V%
Y, SUEWZy e, s, MR, i
GHAGER, B R0, W% K
o (B 1A), KB AERTFFEW, STk, $5%
7, Pinnfede, WAk N il , 24 m i,
KN 1.5~3.0 pum=20.0~30.0 pm, /NEIS3A i -5
HEPRHES , MR 5k B 4T , K/NA 5.0~12.0 pmx
1.5~2.5 um ( & 1B ), MR 4890 I 12 0 V5 T8 S o AE
flFRHIE, #1205 kI TEJE (Fusariumsp. ).
212 sumEaE KRR ZYW18 [El4%E T
FREKIBSR I, G To A5 AV J 2 P 14 T 20 1 )
(E1C) o &I 2 FEfh ik etk . R

PR S d JRIRBE EARAE] 32.5 mm, RAHELZ,
REBES—ZA0OR2Z, 5w 236 FZEEY K,
R FFIG 1 BLERRE , R YL H SV AE 2SI &
JERS AR KK IR SRATT . IR 5 1 & 9
PR AE AL AR L e, B A9 3 JF B 5
oo JL B — B, TIE BH AR 10055 J B 5 | ke 2R
IR BUR A

A: JERW Y ; B: WEEMT (M) 5 C: iR,
A: Pathogenic fungi colony; B: Pathogenic spores (small);
C: Infected fruit.

1 KRERREHFREE ZYWI8 EEHHEMBUIRE
Fig. 1 Morphological characteristic and pathogenicity of
soft rot pathogen ZYW 18

213 RREWMALRLREE M INEHEKE
ZYWI18 fJ ITS #1 EF1-a PCR F=#1ill ), 43 wil3k
K JE N 540, 590 bp PR BE, Falifb)E
¥, ¥ rDNA-ITS Fl EF1-0 ZERF513E42 5] GenBank
B CBSES570 51 ON012775 F1 ON087601 ), 25
Bl TR R G L ER (K 2), 1TS JFHI1E
KeER R, ZYWI8 5 F vertidllioides LAPEMI
10.2015 (ITS Fl EFl-a #5558 KR052812
MG195125.1 ) FBIEE A 99%~100%, HHEFRE RN,

BN—2, RN 9%, A TEBEIE My T4
SELETR, FEBH S e S B I 49 DR A R B
HET1H (F. verticillioides) .

og [ Fusarium begoniae CBS452.97" (NR111864, MT010998)

100
’_L F. acutatum CBS402.97T (NR111142, MT010989)
64 80 hiF nygamai CBS749.97" (MH862671, MT011009)
L—F. lactis NRRL252007 (NR111887, MN193862)
99 F. verticillioides strain LAPEMI 10.2015" (KR052812, MG195125)
ZYW18

98

99

0.5 5

|

490:}7. bactridioides CBS100057F (NR120262, MT010995)
F. napiforme CBS748.97T (MH862670, MT011011)
F. pseudonygamai CBS417.97" (MH862656, MT011008)

F. ramigenum CBS418.97" (MH862657, MT011012)

F. guttiforme CBS409.97" (NR120264.1, MT010999)
F. pseudocircinatum CBS449.97" (NR163683, MT011003)

F. ficicrescens CBS125178T (NR152915, MT011004)

55 PIEIE S A1 0 B AR 1Y) rDNA-ITS il EF1-0 2 GenBank # 5% 5 .
Numbers in the parentheses are GenBank accession numbers of the DNA-ITS Fl EF1-a genes of the corresponding strains.
B2 REE ZYWI18 EF rDNA-ITS # EFl-0 EEF I RE L E#
Fig. 2 Phylogenetic tree of ZYW 18 based on rDNA-ITS and EF1-a sequences
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22 FEHMESENREENEIERRBEY
22.1 #FHAEA  AE PDA AR R R
ZYWI1S, AL e, Tk sbrEvk (& 3,
F1) . hiFE AT, 26 HRAEBUESE T RS,
FRCREII R A 5 Mo HA B g,
PITR AR A B 2 W TR PR i LWL1827, T Bl B A%
J9(18.3242.13)mm, H MG EE, MHIBIK,
5 HABGERAR 2257 B3 HkCOh LWL1828, 1)
BB H 42 N (12.55+1.56)mm , LWLI1829 i
LWLI1818 I AW, B AEY

5 BR B AN [R) e B 1) TG PR K T D V0% 0 T R
ZYWI18 Wi B/E I WL 1, i3 1l g, @R
RER Y LWL1827, 1:5,1:10, 1:50 (V/V)
AN )R 38 G B IR Y () AT B R 4 0l ok 91.23 %+
3.11%. 87.21%+3.22%. F1 80.22%+2.03%, S5H:
b T A L A R HL 22 5 3 IO LWL1828,

HARBE 1 2 10 B TR 3 5 57, i 45.03%+1.98%;
HoAth 3 PRI ERCRAR Y, TR AR N,
PSR 059 192 LWL1829,

ME 3 FiR 1 BssPrilsmnr ., X R
ZYWI18 BYHEPURCR e fE: 0 o B B A LWL1827
( Streptomycessp. LWL1827 ) , #&H(1: 5, 1: 10,
1:50 (V/V) A[RIHBE#EAT IOl SR 42 Tt

B3 KRERREFHBERE ZYWI8 BEHER
Fig. 3  Antigonism of soft rot pathogen ZYW18

F1 FEAREETHERNRER Z2ZYWI18 £ KBHHI(ER

Tab. 1

Inhibition effect of different concentrations of Streptomyces spp. on the growth of pathogen ZYW18

g WEBHE  EEEE

HAE R Inhibitory rate/%

Inhibition zone Transparency of

Strain 1:1

1:5 1:10 1:50 1:100

diameter/mm  inhibition zone
LWL1827  18.3242.13" - 48.36+4.19° 91.23+3.11° 87.21+3.22° 80.22+2.03* 12.32+2.14°
LWLI1828  12.55£1.56" o+ 36.28+1.03° 35.36+2.69° 45.03+1.98° 16.33+1.22° 3.69+1.01°
LWL1829  6.58+1.65° ++ 20.15+3.03° 22.57+2.69° 13.25+4.30° 10.65+1.97° 2.3240.11°
LWLI8I8  9.38+2.00° ++ 10.36+1.00° 29.68+5.00° 19.2241.63° 10.32+1.35° 3.25+1.08"
LWL1853  7.36£0.56° . 18.99+1.31° 18.26+5.01° 12.9244.66° 10.01+6.01¢ 5.99+2.19"

e FPIAR/NE FREFRORERE 2257 B3 (P<0.05 ) +++. ++3R 73 101 V8l 2 1 2 0 w555

Note: Different lowercase letters in the same column indicate significant difference between strains (P<0.05). +++, ++ indicate trans-

parency of inhibition zone strong or weak.

222 BrdmsR BUREEME LWL1827 WA RFIE
Wa, WRAER 3. 5. 7. 9. 11 do A[RIHSEEA
AN TR] B B] B ke S0 1% F8 8 ( DT) A B iR 8508
(CE) ¥WH2£S (£ 2) o ANFAHRAT I F 577
BT BEANE AO FRG 1 FE RO Y, 2R A3
FH % 2 AT, GfE 3 d, AbEIURIRT RE AR RIS R K
a5 itk 5 d, $5 3R B AN KO R e SR A e
TEHEHY B 26.30+41.95 Fl 23.70+4.23, W E
T LWLI1827 KFFIEWACPRAIETE 5L, W N
1: 10 WIBHIAECR I, h 53.59%+4.21%; fifi
7 d 19 d ARG A8 EC B AR T R R T BRI
TR B fRE 11 d, 3557 T RECRIYR AR RE KO R
T TR BT A3 9 5 85.1145.36 Fll 82.55+6.43, Uk
WAL PRI 1 R BOIR T 50.00%, WREESA 1 50
(R 07 VA SR e i 51.54%+3.06% , FLUE vk Ny
1: 10 BTG RCR: 43.06%+2.88%., W] W, K% i

FECEN [A]E A, 5T TR R i T U T Ak 3 1) K e SR s
TSP RS W AR . A, AR R) AR RR B A BEDE T
BRI BT TR, HorikBE Ry 10 10 ARG
TRRCR T IR /N

223 FEHRAMTKAERREESFTERGZ R K
T RGWREE D 12 10 FEHUE R LWL1827 K l%
WAL BEAS [ B [B) ), K O R S S A0 1 il 3 1 A
e 3. hi#E 3 n[Al, 3 itk PPO. POD
I PAL TG PEYY S T, J5 i R k.
XA 22 S B, 5 7 K 3 P ik 0%
ft, PPO. POD #il PAL i35 4 (1.90+£0.15)

(3.88+0.55), (1.48+0.43)U/g, hiE P H L,

itk LWL1827 K EEIE WAL HE 5 KR 3 Atk
P PR 5 = TR . XFF PPO, (9 d AT 11 d
OB IS PE A DR R RE Y 2.31 5. 2.28 fi%; X F
POD, fifikk 7 d AOBEIS MR X BRAY 2.34 £ X T
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%2 B LWL1827 A BRE X KRB RIIBHIAME
Tab. 2  Effects of the ferment filtrate of LWL1827 on control effect of pitaya
b B 3d 5d 7d 9d 11d
Treatment D] CE/% DI CE/% DI CE/% DI CE/% DI CE/%
1:5 0 0 17.00£1.35" 28.27+2.18° 30.00+4.21° 46.28+5.12° 62.00£4.00" 16.35+2.01° 49.00+3.33° 40.64+3.11°
1:10 0 0 11.00£1.03° 53.59+4.21° 28.00+2.01™ 49.86+4.32" 48.00+3.65° 35.24+2.30° 47.00+3.54° 43.06+2.88"
1:50 0 0 15.00£1.15° 36.71£3.51" 32.00+2.53" 42.69+3.85" 66.00+4.27° 10.96+1.14° 40.00+2.81° 51.54+3.06"
BRI CK 0 0  26.30+1.95 0 59.65+5.32° 0° 80.25+6.01° 0 85.11£5.36° 0°
H/K CK 0 0 23.70+4.23° 0 55.84+6.10° 0° 74.12+4 86" 0 82.55+6.43" 0°
e PR R/NG FREFR R bR 22 5 B3 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
3 LWLI1827 ZEER MRS N R EERE M 20
Tab. 3  Effects of the fermen filtrate of LWL1827 on defense enzyme activity of pitaya
] PPO/(U-g™") POD/(U-g™") PAL/(U-g™")
Time/d CK LWL1827 CK LWL1827 CK LWL1827
0 0.47+0.11° 0.48+0.11° 1.71£0.25° 1.72+0.19* 0.68+0.14* 0.68+0.14*
3 0.68+0.13" 1.02+0.15° 1.61+0.20° 1.88+0.15° 0.48+0.11° 0.89+0.22°
5 0.88+0.36° 1.40+0.09° 1.52+0.22° 2.47+0.33" 0.55+0.14° 1.21£0.52°
7 0.92+0.10° 1.90+0.15° 1.66+0.31° 3.88+0.55° 0.61+0.11° 1.48+0.43"
9 0.54+0.10° 1.25+0.21° 1.90+0.26" 2.19£0.26" 0.47+0.10° 1.31£0.25°
11 0.46+0.09° 1.05+0.10° 0.92+0.11° 1.10£0.23° 0.40+0.15° 1.12+0.33°

T FATA /NG F iR R 7] — I ] 7] — 45 22 5 3% (P<0.05 ),

Note: Different lowercase letters in the same row indicate significant difference in the same indicator at the same time (P<0.05).

PAL, MK 3. 5. 7. 9. 11 d FEEIE 590k %
MR 1.85 %, 2.20 1% . 2.43 £, 2.79 1% . 2.80 1%,
ATLLE Y, R RAL BRSPS 0 R PR AR 2

3 Wik

B R IO A O B, R
R RERA , T E R KRR 0 i i
AT, ARRERAEIN, UKL, KR
BRI I5 JRUE B S5, A ROZE T 1 A B A
F IO RA 18 R o fif B T2 S,

B JIPE (Fusarium spp. ) J2& 5 5 H ) — T
KIFIE, A7 T+ 8 YA IR N,
TR M8 AT A0 A, 2 dn ™ R S A L
B, — e T AR AR YRR R A, [
Tl A Py s 3 A 2 |l AR ™ RS JE AN [R]
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P T 52 G AR G o AR SR R K e SR AR08 95 HR
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J IR AT RS2 7 M RO OR [R] AR % A 58 T B Bl A
PR F I,

Ef BRI ) TR R R R R 0 B AR ) R LT
AR RAEY . SRR ERSR . HEIFEE 100 ZF
WY, SEMRE. X8, REFZMER, &
J ™ F A 28 A0 R BT BBk ) T T A 2
BER, V5L . RE, G RIS RN
4P BT R EREE T AR YR T PR A
PECOZE R, AR LA G e R A R AR
AW E SR M50, R
JERHE IR ZYW18 B M BBk T (F verti-
cillioides) , NHWHE, Wk ZYW18 7 PDA
BFEREERRER 7 4, HEEERE L
80 mm, JUELAHF KPR PR AL

TEA s 3 A B o A N, b, iR
HHEFEFES , FSim R gRE=mMi% L,
HMHAEAGAE RWFERE . 5 WE
( Sreptomyces spp. ) A il 28 g BE R R A — >
&, e MEYMRPE . WMNE M, 2RA
TEPEY) )RR . R I RE e 7 A Z R AR
FREEZE, X R A A SRR, AL,
HERT A AT DL s A ) R N PO R TS PR, FBRAIR
WS, AWM EAmRA R A S,
R E R NI BGPTSR g &
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PO EEEETE (S badius) X A5 I8 5 96 S5 1
Ji A s JE B ( C. gloeosporioides ) H A #55i (14411 il
VERD, XY SRl RIFRIRTRL, R0 %
MEERE TG ID121 RERS AR PO T | R =22,
PEE R EEROR . T DR R R, LR R
5 25 DA 0T K e SR BB 0 2R AT AR W B YR R AR O i
18, AT e 1S B HE R R LWL1827, Z°F-4id
RIS & IZ AR S PUACR 847 . % LWL1827
RIS R A AN TR M BE 7 R S AL B KR 2R, Rk
FES 10 10 09 K& B DBV e R AT A e SRR s 1) s
5, HREPHARCE. W, WEN 1: 1011
R EDE VR T ASRE R SO SR U S M, DN
HYUKHe 1. AR ENK LWL1827 MH K
PR R 7= A 1 10 B 0 B R A ok DR I A, T
BF AT DA i kO R RETS T, i O SRR e
o BRE I ¢ A BB ], S0 1 e RO s B A 1Y
HEBLRE S, BRI TORIETE 2, $2m TR, i,
APKRHEEE K 12 10 ) LWL1827 K BEIe M Wiis T
KORTFER SR, AR e At ] ] 358 95 1Y)
Bivt i, A kR EELZHTEM, fSyiH
LWLI1827 M AR ™ Wy s 2 | AW A FF
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s S R A ) — & B AR EAE A o SE s ORI
5] DA 4 T Hb AR = A, S M A B0
U A5 PLRE J) o ARG RIS BT B & IO o
5. BRI REE s, R T bt
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