19(1) 1998 16~20
J. South China Agric. Univ.

wEw! ZHME =TE FHE

(1 4d REXFAEAMBERFERE 7 M 510642 2 8 Rl K TR IR R

:0. 04 mol/ L ; 1=7d
» 7d ;
;0 1~11d
, 4d ;
, 6d .
; ; ; ; ; ( Cucumis sativus L. )
543
; ’
; ’
’ :
( » 1989).
s ’
, ( , 1992;

M ucharromah, 1991 ).

1
11
(Cucumis sativus L. ) . 2, 1% , 25 °C
12
10% , 1X10° ~1.3%X 10°
/mL. ) 12 15 L, 48 h, 25~26C.
13
KOH pH 6.2. \

1997— 02— 21 4445 KR W, B,29%, BHIF, -
x AR AA RAE AT R



14
L.4.1 JU REEEFHENZ (0. 05 mol/ L, pH 5. 0) , 11 500
g 10 min, Boller(1983) . ). ,
0.D 0. 01 .
1.4.2 RR 2B B & e (0.01 mol/ L, pH 8 8,
0. 005 mol/ LL ) , 13400 ¢ 10 min, Hyodo(1971)
. (U): , 0. D29o 0. 001
143 TH A FEENEMNE (0. 05 mol/ L, pH 7.0) ,
15300 g 10 min, Chance(1955) . (U):
s 0.D 0. 001
2
TS
21 ,g 4
X,
0. 01.0. 02.0. 03.0. 04.0. 05 mol/ L f;_ )
: -
1
, 3d =
0 001 002 003 0.05
, ¢ D W / (mol L')
0.01 ~0.04 mol/L ,
. 0.04 mol/L !
22 ;:‘:";g!!(oo-tmol/l.)ﬁﬂﬁﬂ
-5 s—s—s [0 M FAW
’ g?‘o
oy Doge—r
’ 7 d |;’ \5] 3
1 2 3 4 5 6 7 & 9 10 11
t/d
’ 2
’ 2 -~ 3
1 s
1 1
/
o / /
(U g ) (Uagfl) (Uag*l)
1080 300 100 780 100
2 820 880 293 1940 249
2200 680 226 1250 195

1) & QA s M



18

19

(Metraux et al, 1986).

C D ,

( , 1992; Albeles et al, 19703 Boller, 1983 ). ,

23 (PAL)
40 mmol/ L.
~ 5 ——e M
Tan ::::; &K (0,04 mol/L)
, 24 R /
s
PAL ( E w‘/
3) PAT ﬁ%l =t —
s E 2 4 6 8 1
PAL . 6 1
d 1
3 PAL
2.4
0.04 mol/L 12
, 10
. « 4 , 2
~6 d , T e am
gn O—t—08 S8 (0.04 mol/L)
2 . FHRAE
X X PR 4
# °f ‘
’ )g 4
]m q
Pl
3.4dy
e
2d , 6d
2d 2
1 2 3 4 5 ) 7 8 9 10 |81 12 13
t/d
4
3
. o ’ (
, 1989). , , ,



19

(Haga et al, 1988).

. L— .
(Jane et al, 1961 ). . .

b

(Chen, 1993)

’ ’ H202
(Jones, 1994).

b

H202 (Pundie, 1984 ),
(Evans et al, 1994).

s . 1992 L1 3 s
18(1):29~ 36
. 1989 ) , 15(D: 65~67
s . 1992 . ,22(3): 241~ 244
. 1989, . ,25(D:8~13

Albeles F B Bosshart R P, Forrench L E, et al 1970. Preparation and purification of glucanase and chitinase
from bean leaves Plant Physiol 47(1).129 ~ 134
Boller T, Gehri A, Mauch F, et al 1983 Chitinase in bean leaves; Induction by ethylene purification,
properties and possible function. Planta, 157(1); 22 ~ 31
Chance B, Maehly A C 1955 Assay of catalase and peroxidase In: Colowick S P, Kaplan N O, eds
Methods in Enzymol New York: Academic Press 764 ~775
Chen Z, SilvaH, Klessig DF. 1993. Active oxygen speciesin the induction of plant systemic acquired resis
tance by salicylic acid Science, 262(5141). 1883 ~ 1886
Evans CS, Dutton M V, Guillen F, et ad 1994 Enzymes and small molecular mass agents involved with
lignocellulose degradation FEMS Microbiology Reviews 13. 235~ 240
Haga M, HaruyamaT, KanoH, etal 1988. Dependence on ethylene of the induction of phenylalanine am-
monia— lyase activity in tice leaf infected with blast fungus A gric Biol Chem, 52(4); 943~ 950
Hyodo H. Yang S F., 1971 Ethylene — enhanced synthesis of phenylalanine ammonia-lyase in pea
seedlings Plant Physiol 48(6).765~ 769
Jane K, Koukol J, Conn E E. 1961. The metabolism of aromatic compounds in higher plants J Biol Chem,
236(10): 2692~2698
Jones A M, 1994. Surprising signals in plant cells Science  263( 5144). 183 ~ 184



20 19

Metraux J P, Boller T. 1986 Local systemic induction of chitinase in cucumber plants in response to viral
bacterial and fungal infections Physiol Mol Plant Pathol 28(1). 161 ~ 169

Mucharromah E Kuc J. 1991. Oxalate and phosphate induce systemic resistance against disease caused by
fungi bacteria and viruses in cucumber. Crop Protection, 10(4). 265~ 270

Pundie CS, Nath L. 1984 Occurrence of an oxalate oxudase in Sorghum leaves Phytochem, 23(9). 1871

~ 1874

SYSTEMIC INDUCTION OF SEVERAL PATHOGEN-
RESISTANCE-RELATED ENZYMES BY OXALATE IN
CUCUMBER (Cucumis satvius) LEAVES

Zhang Zongshen'  Peng Xinxiang'  Jiang Zide®  Li Mingqi'
(1 College of Biotechnology, South China Agric. Univ., Guangzhouw 510642;
2 Dept. of Plant Protection. South China Agric. Univ.)

Abstract

The systemic induction of several pathogen — resistance— related enzymes by oxalate and the
pathogen was investigated in cucumber leaves. The results showed that in the range of 0. 01 ~
0. 04 mol/L, the induction degree of chitinase activity by oxalate was increased with the in-
creasing concentration, attaining maximum at 0. 04 mol/ L. As the concentration was over 0. 04
mol/ L, the effectiveness started declining. During 1 to 7 days chitinase activity was increasing-
ly induced by oxalate and C. orbicular and when it was followed by challenging inoculation at
the seventh day on the second true leaf, the activity kept increasing, and more endo—chitinase
acticity was induced than exo— chitinase by both oxalate and C. orbiculare. PAL activity could
not be induced by oxalate while C. orbiculare was able to induce it. In contrast, CAT activity
was reduced by oxalate and C. orbiculare during the first 6 days after treatment, then recov-

ered to original and control level in later stage.

Key words oxalate; C. orbiculare; chitinase; catalase; phenylalanine ammonia-Lyase; Cu-

cumis sativus L.



