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An antioxidant system in cucumber seedling leaves

with short term drought stress
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Abstract: To determine the effect of short term drought stress on an antioxidant system in cucumber seedling
leaves, the Cucumis sativus ‘Jinyou No. 1’ seedlings were cultured in a shangi nutrient solution under drought
stress simulated by 5% and 10% PEG 6000. A control, 5% and 10% PEG 6000 with three replications was
used to compare superoxide dismutase (SOD), glutathione reductase (GR), ascorbate (ASA), glutathione
(GSH), soluble protein, malondialdehyde (MDA ). Results after 24 h of treatment showed that compared to the
control, SOD and GR activities as well as ASA and GSH content significantly decreased (P<<0.05). However,
soluble protein and MDA content significantly increased (P<<0.05). Thus, short term stress resulted in accel-
eration of the membrane lipid peroxidation, and the enzymatic antioxidant system played a more active role in
the process of antioxidant. [Ch, 3 fig. 21 ref. ]

Key words: horticulture; cucumber; drought stress; antioxidant system

TREPa e AN EEARKEZ—, ORTAYE . A EEYEE RS EM, TR

Wk H . 2014-04-25; &[0 H 1. 2014-07-02

BaWH: HEHARP AR B IH (31101539, 31201658)

& T, NFHEFHE AR E-mail: ling 3389@126.com. M5 1FE# . #IMME, ®#H, 1,
MR Bt bl 22 5 T8 - R B BESE . E-mail: wwghff@126.com



286 TN 3 N = o= R 2015 44 H 20 H

R AERKEFA R EEASHER R, 28F 13 D L F T2k T520RE b
EAedl . vEdb . PSR R R R R A X R T T R AR T R X, 2 4 E R 45%
UEAh, AHEREAK . BT RS H AR 22 T EEAE T R0 2RO X an o] B w0 i
B —EHE AR RS, BT 2P T EYABILEDS TEDIRERE A A EEE L., ®HK
Cucumis sativus A FPER E LG RAEY), 29 BRI ZEE SRR —, EFITKEEK
E XK 5 B U, Y A S K R L T T0%0), BNE 4 K 518, RASBREHEN, KE
AR, PR AR TSR A e R A AR L AR A i A B AR AR AR AL, IR R T S 3 A M R 24 1Y
AL o % 37 1 S (ROS) 1 i) 107 2 A7 4738 o T 52 3 JE % 31 22 0 AR B AR AR LR . KB BFSE 6B .
PIAE K 0 R A B PR BT AR AR B PRI AR A R G LA PR TE EAE, DR ok G 0 P A0 4 i 1
i, DI 2R B0 o A0 B BT S i AR T R 38 B B 5T S A T A i 3 S 0 AR B R
JNF R ST () PR ) A B BT AN R, SR T AR AR R T I A S 3 A 7 95 e 1 X A 6 T AT
SrEERE L W, AlEn ok K ER SRR £ ZE (PEG)6000 B4 T 5 i, #5817 T 5 A
24 b J5 X RS i PR AL R G R, LU A BT R LB R R B R A e A A

1 M5 &*

1.1 K548

DL IS Bl A 157 “Jinyou No.1” gkl FlvF7e 5 9540 28 CHEIBAMZE, &G EM T %
A VAR - VIEA)=1: 1 S0fLET, BFATLABETEE, iR 25 C, ®iE20 C. fFail
KE2m 100G, EEEEF -8 KERGFEOMLHEEGERSE A 10 L KRR KR . 550y ik
v NE R J7 o FHACAE BP0 (40 min-h™), TR i 2h 3 7 Bt e 2 JgJrnt, Jrig st s, Hl PEG
6000 FEAAR bR T 2 Wpie, SO0 B QE# 8 SRRk, ok FoR) . P EET RE (5 5% PEG 6000 [
FRWARKE , Y T KH p,=-0.05 MPa, H] 5%#7Rs). HJE T F 1A (5 10% PEG 6000 (15 5= WAk 3 ,
A2 F K f,=-0.15 MPa, F 10%%F/R ), AbFE 24 h J5 B 5 #E 5 g A e A= B b . iGN EE 3
W hbE
1.2 WERERFE

A P AR Tl (SOD ) 3 1 1 22 2 HR. Giannopolitis 48 7' J7 % o i S ALY (POD ) 36 4 1 I 2 2
18 Egley 2S5 bk 5E o i AL & B (CAT) 15 M A9 2 18 Cakmak & Marschner i 5 ¥5 o LR ML 2 5
AP (APX) 1 1 I P IR i 2 38 T i (DHAR) 14 355 4 (1) 0 7 2 I Nakano 481 7k . BTN
IR 38 Ji i (MDHAR ) 9 775 1 22 2 %5 Hossain 25"V Jy ik o 48 e H KGR JEU R (GR) [ 75 14 2 2 B Foyer
U )y o BUR LR (ASA) 19 R ik FBE 4 e BE W 52 5 R Jiang 45 )i o 3 JEUR A U (GSHD) iy
FE S M8 Griffith "™ (1) )5 35 o T8 1% (MDA) {1 52 2 B8 Heath % "W 57k . AIEE R 2% Bradford ' (1)
I AE S
1.3 #E\HHAHE

JIT A KHE R FH SAS BT AR R T 224007, IR 50M Duncan’s 37 &A% 22 15 #4728 AL,

2 HERGAH

21 FEBEXNERDEHFREXREEFENZ N

i TA AT RLE . 72T 5 E T 24 h 58 A A0 Y BB 6 1E 35 R B (P<<0.05), 5% 10%PEG
6000 4 73531 g %) BEEY 83.03% 1 82.09% it %A AL Wy 15 1 7 5%PEG 6000 W if 4% 14 F i 25 5 T X I
(P<<0.05), 10%PEG 6000 Jifr 3t i A1 T~ 5%F B {H 22 S A WY (181 1B ) o W3l 2540 T i a0 fk S0l 0 1 5 4R Ak
W A T 36 P 3 B HE A R s Ak a3, 5% 10%PEG 6000 Ak B1 4% 3% 85 T X IR (P<0.05), 4331 g % 18
g 1.22 F0 1,19 £%5 (& 1C) o HTIR MR 460 16 W) i PETE S%PEG 6000 Ak B 4% 144 5 % IR He 4T 12 2% 7%
fk, Wi7E 10%PEG 6000 4bH T & 3% 5 TXf 18 (P<0.05), %% MR E T 21.69% ([ 1D), 43 Bt ik ig )5t
it 35 11 5 7 AR A B A Tl R R B AR L AR A R B (P TR, 25 A BEAS IDE H A e Jt I 1 e 5 IR 0
1R (P<<0.05), 5%#1 10%PEG 6000 %5 2 4b BTG 7. 3% 2 5 .



BIREH2M TR TR X BN A R B R SRR 287

WE TF frzs, B TR IR 16 J5U 1 P 7E 5%PEG 6000 b F 254+ 22 AW ., 1 10%PEG 6000
b PR IR T S M (P<<0.05), XK X BRI 45.01% ., BB HTIR LR A D i 15 1 78 1038 451 R
TR, Hrd 5%PEG 6000 4b R R B 2 (P<<0.05), 10%PEG 6000 5 X} B8 TG i & 24 5

~320

o

0 T A = B
2 T o
2240t 0 b Z6 t a
S < b £ b
g 160 g 4 F
e o]
yr 80 wr2
o a
o o
w (=9
0 0
0(ck) 5 10 0(ck) 5 10
pl’l{(immn/% p]’]{(imum/%
- 247 C ; 24 r D a
o = T
Z 1.8 F a a 18 b b
= b = > }
Z1.2r = S 12
X £
= 3
yz 06 1 o6
= ]
= <
< 0 =
0(ck) 5 10 0(ck) 5 10
pl)l‘,(‘l (v”(m/% p]’]",ﬁ (»HUH/%
TA12- E T4 P — 16T G
= = = a b
£ a . B - B a
<09 . a ‘ .
. b b 1.8 a ?m {_ )
> = £ E
§0.6 r \Ej;].z B %0.8 B
e = b
So3f Zo6 | "\“04'
YEE ‘:i'::‘ 0.6 %
S . a = 0
0(ck) 5 10 0 oeek) 5 10 0(ck) 5 10
pPEG 6000/% pPEG 60(70/% pPEG 6000/%

B 1 FFmiaxtsiNg G et b A & B E R R

Figure 1  Effects of drought stress on enzyme activities of antioxidant system in leaves of cucumber seedlings
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Figure 2 Effects of drought stress on ASA and GSH content in leaves of cucumber seedlings
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Figure 3 Effects of drought stress on soluble protein and MDA content in leaves of cucumber seedlings
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