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Table 1 FOC-RA-5 induced cucumber plants inoculated with
FOC disease index

Wi B %L Disease index

6 FOC-RA-5 &bﬂﬁﬁﬁ@ﬂ\)ﬁﬁﬁﬁﬁﬁ‘]%ﬂﬁ X 1 Repeat 1 I 2 Repeat 2 HH 3 Repeat 3
Fig. 6 Effect of FOC-RA-5 treatment on 4bFE Treatmemt 14.5 14.1 13.9
the activity of nitrate reductase X CK 39.37 38.17 36.17
*2 LOX,APX\NR.PAL.PPO #1 POD Fit 5 ENHERBFEKRBIFEHEXKR
Table 2 LOX, APX,NR,PAL,PPO and POD activity associated with cucumber wilt disease index weak virulent strain
&4 A Bl UK I R o A AL B T ARIE I Bl N R R A = B Z B AL A B
LOX APX NR PAL PPO POD
PSR m RS A ARG APX 1,000 * *
W IRIE JF B NR —1. 000 * * —1.000* *
ERERFERG PAL 0. 989 * * 0. 989 * * —0. 989 * *
ZEy4A LEE PPO 0.942 % * 0. 942 * * —0.942* * 0. 965 * *
TEALY B POD 0. 815* 0. 815 * —0.815* 0. 823 * 0. 895 *
Wil FE %L Disease index —0. 997 * * —0. 997 * * 0.997* * —0. 997 * * —0.958* * —0.825*

T FIRAE 0. 01 KPR L BEHIZE, * FIRAE 0. 05 KF-CRUID EBEMK

Note: * * indicates a significant correlation at the 0. 01 level (bilateral), * indicates a significant correlation at the 0. 05 level (bilateral).

3 itit 54t

MY 7E 2 B SR A sk A 4 Y Rt , T
SIS — R BRI B B R N . A B R R B R AR AR I
ORISR EREENREZ —, TR R EE R
B ARZEMBRUAEYETRKEY R, KREARR
S (PAL) 21X — i 2 0 54 8 Tl 1 PR 5ok il » %o A 400 1480
RHE ARKRRBAWEEY X EREF T EY LA E
ER XM, PPO XE S 5B AL, 2R IEY K
WP R G, 30 2 A S5 R R 1 3R &, 2 0 40 BE K 5 Ak 5
POD.APX K H[F T#ZE H, O, WER A RE LB 2KY
FARE R EEE/EMN. WK, MY aEHN
PAL.PPO F1 POD {1 7K F 7] 1E S 4 M s M 1) A 3
L7

SAMEH %" 58 £ B, Z K A H B, A
JRBREPUAE R E B S WPURTE. B2 B D i ¥
% F Harpins G655 %7 TAEYI R AR 28 (PAL) %
P BRIE K SR ERIER . HEWE B RiE i A
LYl (POD) G M SN H BEOR R IEM L. BEE
U R, 253 7 A B S BUR SRR R S R T
HEEARSHEYPEE X, kELEY ZHIEEA

4

B 255 T EYERK LT G E S B R
. PENA-CORTES %™ Bff 9% ik 52 24 4 4 3% 2 L A
B KA S e B AR ISR TR A B 3. A A
BEPIES LOX B RF I JA A K Xl [
4020 = BH FS R 14 JE i (nitrate reductase, fA#R NR) £ 5
LA YRR TRk A PR T 8l , AT 4 R T A R R A R, A
A AR, I B A& AR . BT FOC-
RA-5 2 8 TR 259 B 55 2 8 AR, B0 TUMG 250 1 40
52 Z2 AR PG AR 75 A IR 5 A R AR SR I BOR F1R 0 1Y
TR

AR 2 BF 95 & PR, 55 2 B Ak FOC-RA-5 4b ¥ J5
PAL.PPO 1 POD % HEX A AR RRENRGE. 55
FEHbRALHE 48 h J5 , PAL Tk 2 K ME, b5 PAL 1%
PaR TH. 5 PAL AL, %% F kit /5 PPO,POD
TETE B K A0H 72 h 5 S Pk B B K ME , Bl B
T T 75557 6 18 B4 K2 i T A0 B AT 4 L
Xof R WG o O 4R 1R AR RO 1 1 BT [, B BN
APX,LOX.PAL.PPO #il POD &% 51 % J5 # KA
P 18 SR fUME 26, MR NR 5 375 55 BT B
FRTETE R IE M6, FOC-RA-5 &b R & T Mg A0 75 1,
IR T B RN AR

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

F @ L 2016006):1~5

- IR -

Xof Ao FELFIXGF R il O AT ¢ KRG, 45 SRR B LOX,
APX.NR.PAL il POD {&H k8] T B FH £ F (P
0. 05) ,PPO TEPEIR 2 T 4 8 3 25 5 (P<<0. 01).,

# N A P9 LOX.PAL.PPO.POD & P 567+ 8 J5 W
i, APX.NR 54 55 BRI F5 T 0 » Ak 388 140 i 135 0 Sl
T T R Tl T

# N A APX.LOX.PPO.POD fl PAL j&#: 5
V53 BT MR 19 1 48 B2 17UME 6, S TR 0 T g s
5¥)NESE B TE R ERE SR IEME X,

&% ik
(1] $5HMF. BRAGZE o A BN R IF AT R T, o R BR3k, 1989(1) : 19-
21.
[2] XIEF. A%BIAETSREN ORI REILE BT RID]
FRIN TR ARl K2, 2006.
[3] ZHENG Y H,FUNG R W M, WANG S Y,et al. Transcript levels of
antioxidative genes and oxygen radical scavenging enzyme activities in chilled
zucchini squash in response to super atmospheric oxygen[] . Postharvest Biolo-
gy and Technology ,2008,47(3) :151-158.
[4] SR7R. PP RIGIRAD RS TR 25 59 1 55 3 B R 1) R 2 R L8 et
PEBFFELD]. PRI AR S R K%, 2018,
[5] #REAE, FIZAT. TR RGO R R Y S 70 B A 250 o 5 JLFP g
AL, AR RS HR , 1995,25(3) 1 239-242.
(6] Z=¥f, FIA T, S0 BRI RN o P — SR v 1 9 AR 1k
L. ALY AR , 1991, 21(4) £ 277-282.
[7] Z&4. MYAEMALEEFHEAEARIM]. ba . mEHF AL,
2000.
[8] ks, Wedk , W g ae, 45, JK AT i LASE BRI i 0 19 B SR e
P ELT]. AR E K24k, 2006(2) :183-186.
[9] G#fRe. A=Ak 2 R B AN 1 LM, 2 SR Jb e U R K% AL,

2005.

(10] sAsfd. fE Y A 24 S e S LM, JEt ARl A, 2011,
[11] KOSTENYUK I A,ZON J,BURNS ] K. Phenylalanine ammonialyase
gene expression during abscission in citrus[J]. Physiologia Plantarum, 2002,
116.106-112.

[12] #A%RE, HER. /NES A R B R, ZRIEYHIR, 2004
(1) :81-85.

(137 ey = BH. A8 43 0 7 o £ A B A AL AR A [T ). M 9 A B8 TR,
1996,32(2) :150-154.

[14] BAE. FRZSHn PR B 5 20 4 £ B 30 2R 06 1 00 B2 K2 i 2 40
PERORELT]. AR B4, 2002,32(1) :43-48.

[15] SAMEH S,JONATHAN N, DAVID W,et al. Stimulation of defense
reactions in Medicago truncatula by antagonistic lipopeptides from Paenibacil-
lus sp. Strain B2[J]. Applied and Environmental Microbiology,2010,76(22) :
7420-7428.

[16] B2, MR THRAS %5, Harpins 5 5 4 & MR M & W (PAL) 1§
HEBTIA R TR BRI BTSEI]. KT RH,2011,30(3) :526-528.

(170 B2, 7 RR, FLAR » 55 7S [ 08 0 s 7 e SRR 9 )5 L 605 1 19
ARAGLT]. A BTl K223 (F ABL2EARD , 2005, 28(7) :816-819.

[18] B&E kR4, Blin . R EIPTEARE P EYe Pseudomonas syringae
pv. tabaci 5 B J5 JLF B8 15 1 W % [T, AR Jb ARk K% %3], 2005, 36 (4)
430-434.

[19] PENA-CORTES H, ALBRECHT T,PRAT S,et al. Aspirin prevents
wound-induced gene expression in tomato leaves by blocking jasmonic acid
biosynthesis[ ] ]. Planta,1993,191(1) :123-128.

[20] ARER, THE R, %5 WIRE TS5 BRe 5 o is &4 5 ik
L3RR M KR T PRI, 2008(6) :486-490.

[21] H4. HYIREFRIE R EE ) BE p BT 5T Bk e [T . o B AR %38 3, 2009, 25
(10) :96-99.

[22] kAR, =448, R Ba i, 55, VU S AR IR SR VR S B0 285 1 559
BREBREIFELT]. o E AR 2, 2013,21(5) :606-614.

Change of Several Enzymes Activity in Leaf of Cucumber After Inducted With FOC-RA-5

LIU Yongsheng' , WANG Yong® ,QIN Lijin® ,JU Lingjun' ,LIU Yan® , YUN Xingfu!
(1. College of Agronomy, Inner Mongolia Agricultural University, Huhhot, Inner Mongolia 010019; 2. Vegetable Research Institute, Inner
Mongolia Academy of Agriculture and Animal Husbandry, Huhhot, Inner Mongolia 010031; 3. Chifeng University, Chifeng, Inner Mongolia
024000)

Abstract: It was conducted that germinated seed of cucumber at the time of radicle length of about 1 cm(soaking the
radicle) and the cotyledons flattened(root irrigation) were induced two times with the pathogenicity of 0 FOC-RA-5, that
treated with sterile water as the control. After that, the leaves were randomly selected as the test materials every
24 hours. These materials were used to measure cucumber phenylalanine ammonia lyase (PAL), polyphenol oxidase
(PPO) , peroxidase(POD) , lipid peroxidation (LOX) ,ascorbate peroxidase (APX) and nitrate reductase (NR) activity in
order to study the mechanism of resistance,which refered to the attenuated strain of cucumber against Fusarium wilt of
cucumber. The results showed that the activity of enzymes LOX,PPO,PAL and POD in leaf increased at first and then
decreased. The activity of enzymes NR and APX decreased at first and then increased. Enzyme activity in leaf of treated
group was significantly higher than that of control group. The activity of enzymes APX, LOX,PAL, PPO,POD in leaf
was negatively correlated with disease index of the induced plants. The activity of enzymes NR in leaf was positively
correlated with disease index of the induced plants.

Keywords : Fusarium wilt of cucumber ;attenuated strain;induced resistance;disease index
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