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D R T BB AR SR B P, R 6 N TE D, 25°C,
150 r/min 25 MERIRG HEFF 15 d. HEER RS
5 RS Bk 35 R T 4°C 44T 12 000 r/min
B0 10 min, LUFTS FIEW TR E I E . BRI
FZ2 9] [11 ], B 0 J5 B 38 WA 1 mol/L
HCL %5 pH % 3. 0, IMASF KRR Z R ZEEZEHL 3 K, 4%
BHAMHEEHEET 60°C FREERS. FFLRIEZET
J& F B BRI iR R Y € A E 50 mL, BEFRZ 0. 22 ym 1)
AYUAE R 38 5 At HPLC Wl 2 43 tr. B E 3
WKEE,

L2.2 SERBAREZAERMEBURNEFRRER g
KHRBIFHHEA M 1~2 FAE 7R3 %
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JRE 12,1 ik,
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Douaiher %% 1 Siah 251 1 38, F) B — A4 3£ K 3 R
(DNS) 7E 540 nm &b 5E 52 7 18 G 490 1 7 D6 1B, AR 418 ¢
BRI R R R RS M. K A4 R B-E A
FEEEIE PRI R R 106 H3R TP L4 4 R, K R VE
BT IR 0. 5% A BRME , 25 3 24 L0 15 1R il A SR Jie FP
FAZUNERE BRI Y 1 Y0 ROAG B SRR . TS M B
S50CT a4 B2 MR (B2 E D #IED B
B 1 pemol 38 JFERE(U/mL 5 U/mg BEHF .,
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WA, X 5 i R R TN E. BiE&nRN
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0.5 mL/min; AE¥R : 25°C ; HERE &1 20 1L, SR FH A BF R M
BT IR
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2 HRE5SW
2.1 JEREREAEN IR RER T HERE LR

SREOR B LXS080601 FI55 BUR I LXS081501 78 &
- iz % SR I AR AT AR KL H LXS081501 B 224 Kok R
PeH AR BB, B3 15 d i, 48 100 mL B3: 3 5F
W2 TEH 2.23 g, LXS080601 (B 22 T EAUH
1.01 g, MR 1 RS LR, EFh PDA (R i 3%
FRILH ARG 27, B Fh LXS080601 J& R A 21 7 L
ZRIR N R FE I R (X PR IR 2 T o 5 5 A T TR R )
= 5 FhEE R, M EFP LXS081501 A 2] T B X} ¥ 5k
RRRIMNOET 4 FER, Irim 21 /&5 R 2SR
15 d Bk AR fE ., 1LXS080601 TEMY B 35 5% % b 7= AR Y
FBRUNE =M EHR K, H 3.29 mg/g, KK HFILE
FR X YR IR o SR TR 2L, i ot R R B A
B AR 86. 43 g/ g; LXS081501 7= A i Rt 2 ) 4 =
MERZ , Fik 12. 01 mg/g, JRILRRIKZ  WERER L
FAAINHR IR PR BB, PR AERNER, bR
=S, LXS080601 A B REWE F KT
LXS081501, Bif & 7=Az IR LA R o F5 32 R I v ¥ 2
AR IS #1 1.91.2.79 F1 2. 95 %, AT
U s FE 29 T AN [R50 1 TR MR TEW s e B = B R
KA BHFERELESR.

x£1 FEEHBEERE LXS080601 F0

LXS081501 ZER B 1SR R P=E M B (15 d)

Table 1 Toxins produced by Valsa mali strain
1LXS080601 and 1.XS081501 in apple bark medium(15 d)

HE LXS080601 LXS081501
Toxins /pg g VPR /pg e g VLR
JELZSER Protocatechuic acid 2588.69+268.41a 1 354.58+148.39 b
MR F R p-hydroxybenzoic acid 86.43+16.48 a 31.02+1.72 b
SHRIEHE Z W p-hydroxyacetophenone  217. 28+30. 84 a 73.64+8.42 b

MR IR
p-hydroxybenzene propanoic acid

1 165.514+113.79 —

6] %% =& Phloroglucinol 3294.68+412.36 b 12 012.34+935.67 a

L RPEAR A PHE AR . AT G AR R F 8RR 4 Duncan [KHTE
W ITE P<0.05 K V25 BE, RPEINELTENSTHERR.

Note;Datas in the table are mean= SD, Different letters in the same line indicate
significant difference at P<C0. 05 level by Duncan’s new multiple range test. Datas in the

table are toxins that was contianed by the dry weight of mycelium.
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A FUERE R |34 A T AN 4 R BRI MR/
FET4E K A1, LXS080601 7 A= % H 2 4 il BE e Ak Tl 3
BERTF LXS081501, 2 5 & B MR 1. 14~3. 34 £%,
VLB I 28 B A [R) B0 7 BRI RR LA Bz 3 3R 2 v 77 A Y
240 B Tl B OIS ME A B 22 5 4 RIS MR
VI 290 B o A Tl 5 B o 800 1 B4 53 7 A — S AN L 56
F B RREOR TR , B KRS PR
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Table 2 Maximal activities of cell wall-degrading enzymes produced by Valsa mali strain LXS080601 and LXS081501 in apple bark medium

LXS080601

i
LSRR BB
Cell wall degrading enzyme

LXS081501
Fif ] R EE Fisf Bl

Maximal enzyme activities/mU ¢ mL~! Time/d Maximal enzyme activities/mU « mL~! Time/d
LR Celluase 92.05+2.52 a 3 91.1840.97 a 7
B-Hi % B B B-glucosidase 105.45+2.61 a 3 92.1942.36 b 5
SRR S LB ER S polymethylgalacturonase 271.24+3.54 a 3 106.39+1.46 b 5
LR FUBRE R ES polygalacturonase 401.58+6.13 a 3 120.00+4.03 b 5
ABBEEE Xylanase 557.36+13.81 a 3 178.48+9.43 b 5

2.3 JEEREASERBEREATTERNZER

Bkk LXS080601 F1 LXS081501 432 F“ 2+ 5 {Ak A%
s%Ja 7 d 15 d, BrA BeR A SA 3R] & . (BB I ARAR
W EER 55 BUR RS AR BEE AR 5108 0. 10 em?
157 e’ , T 5 BOW R 1E B BE T FRE K, 4 A ik
F) 2. 63 cm® F1 6. 43 e, $FP PDA X BBA: 53K B
HoRBM B # R, B3R 3 7], LXS080601 73w id 72
R FEA 5 R R EEEME 7 d A1 15 d MR I

*3

Table 3

WR B » B ST E IR 704. 82 pug F1806. 48 pg, 53
P RHT 4 fEZEM 10.65~231. 85 £%H110. 26~
231. 08 1%, F5BUpEE LXS081501 5 15 d, (UK i
JFILZRER TR FERNRAX EREEFR, HEEXER
L FHFP LXS080601 Fy AL . 15 BH JEF 2455 B A [ 3K
MAOEMAEBRREAT AN BE RN RENS
FMEBORMESR S RN 6 R, BUR MR K EF R
MEZHEREKX.

BIERRE LXS080601 F1 LXS081501 FEERBAE LM ZEEEZWTWL

Time course of toxins produced by Valsa mali strain LXS080601 and 1.XS081501 in detached apple branches

EES

Toxins

BAE 7 d

LXS080601/pg » g~ 1DW

LXS081501/ pg » g~ 1 DW

BAE 14 d BME7d HRUE 14 d

7 d after inoculation 14 d after inoculation 7 d after inoculation 14 d after inoculation
JRULZE®R Protocatechuic acid 6.88+0.73 b 9.5440.25 ¢ 4.50%0.12 a 7.36+0.30 b
XA RR p-hydroxybenzoic acid 3.18+0.68 b 13.1040.10 ¢ - 1.2440.13 a
X323 2 p-hydroxyacetophenone 3.0440.04 a 3.49740.45 a - -
SHRILFEPER p-hydroxybenzene propanoic acid 704.82+37.21 ¢ 806. 48+39.48 d 62.52+1.31 a 158.66+4.26 b

8] % = Phloroglucinol 66.16+1.32 a

78.60%3.42 b - -

2.4 JEIEIR R TE SR B TS A% v 4 A B A
PR 22 5

Feh PDA HYXS IR AR LGN, S AT A I 2 5 Fb 248
T e g i (LIS At A1 EL IS 3 ot I 1) ) S 4 S 7
PEANBA S, R 1A 1 AT, e LXS081501 J5 , BREF 4 3% Al
I B-HEFEEESN, B 3 FhEEIE MR I R R R B Y
TR AR LXS080601 /& ,5 Fh 4t IfUBE A B3 A R 7]
BRI . SR ECR E LXS080601 #FJE 7 d. BREF4E
RSN, FEBHE A LUXH IR IR B TR 3R 15 d,
5 Tl B e e B PR AR LU RN R 7 d BB E TR H
A SRR e R 468. 25 U/mg B H i 28
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A FURRE BRI R 2~ FUPEBE IR G L 3-8 e
Z AP YRS M B ARAL 58.25 U/mg BEH R, 55
BUW T LXS081501 7EE0w i 72 P /- WA Y 5 ol 4 Jf0 BE e
St I A 2 IR T LXS080601 FOAMEEL, et 7 d il
TEHEAR LU IRTE B 2 22 5 A0 R 15 d, KRR WERE 2 5K
2 U TR Tl 1 SR JC Y 5 >4 7L 3 8 T g 4% 14 4 LG 0 iR
BE TR H AR DA SRR M5 m 75,36 U/mg &
BEEG. AT L AR Z0R 778 92 B PR TR X A
B BB AR P 23 WA 240 Y B 3 it Tl PR A B 22
5 HEGTE RS F AR EOR PR R 55 2 IEME
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Fig. 1 Time course of enzyme activities in detached apple branches inoculated by Valsa mali strain 1.XS080601 and 1.XS081501

Note ; Control-inoculating PDA;7 d,15 d-Days post-inoculation; Different letters on the figure indicate significant differences between treatments at P<<

0. 05 level by Duncan’s new multiple range test.

3 g

BroERM , ZFEY) B E R TE R R S 20N
WrRHERRGE R m . REERT 24 2RI, 2
o DA R AR s DT 45 A AR R A AR A AR
7=, REAB A 27 37 A 45 18 I E SR RS
W e B 7 AR B0 IR O P2 A W0 e B L 5 T R
BoR PRI R 0 T BT SR A BOR LR S 5 9
HIAHEAE R, FRBKREERREA T OEER
2y bl

JB 2 B B0 B LXS080601 Al 55 B
LXS081501 T 7 fe B SR FE N - AR B R, (BB R P
FAKPAFTE B3 22 57, LXS080601 W] = 4= 5 Fp g K, 1Ml
LXS081501 {21 4 Fh, HBRIAIA =Wsh, BT A1
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Pathogenic Factors Produced by Valsa mali var. mali and
Their Relationship With Pathogenicity of Different Strains

LI Chao,LI Bao-hua, LI Gui-fang, WANG Cai-xia
(College of Agronomy and Plant Protection, Key Lab of Integrated Crop Pest Management of Shandong Province, Qingdao Agricultural
University, Qingdao, Shandong 266109)

Abstract ; Taking Valsa mali var. mali of strain LXS080601 with high virulence and strain LXS081501 with weak virulence
as materials,the enzyme activities and toxins were analyzed using dinitrosalicylic acid (DNS) and high performance liquid
chromatography (HPLC) methods, to explore the difference of cell wall degrading enzymes and toxins produced by
different strains of Valsa mali and the relationship between pathogenic factors and pathogenicity. The results showed that
5 kinds of toxins were all detected in ‘Fuji’ bark medium and detached branches inoculated with strain LXS080601
including protocatechuic acid, p- hydroxybenzoic acid, p - hydroxybenzene propanoic acid, p - hydroxyacetophenone and
phloroglucinol , however ,only 3~4 kinds of toxins were produced by strain L.XS081501 in two treatments, respectively.
The amount of the toxins produced by LXS081501 was significantly lower than that produced by LXS080601,except for
phloroglucinol produced in ‘Fuji’ bark medium. In addition, two strains could produce 5 kinds of cell wall degrading
enzymes including celluase, - glucosidase, polymethylgalacturonase, xylanase and polygalacturonase, but the enzyme
activities were significantly difference. The enzyme activities produced by LXS080601 were higher than that produced by
LXS081501,and the corresponding days were shorter when maximum enzyme activities were detected. The results in this
research indicated that a positive relationship existed between enzyme activities,amount and kinds of toxins produced by
V. mali and pathogenicity of different strains.
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