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Z 50 ENRE,
2 HRESW
2.1 SAXHMERME TEINGHMHRAREAREERN
A1

MR AR £ /05 R X G RE I I R A
e, (HEEE M F L, A8 SRR E, EE5ER
AR, R 4 AR OB R I 4% 1 Ak 2# BB W B 1, 1156
AR B TR, fE 1A, EIRL A et
BFRaFENTISHRE b AT SEESEMNABLE
A AR AR VR B8 T Y SURE R, 5 XF IR (CKD) A E
HEREETHRAREYEIAZRBREZF KT (P
0.01), #Mifi SA J&5,/t 4 R & B FEE SA IR FE 1)
B n 2 LS 0 F5 RS SRR AR A R F . SA KEERA R
RS TR E T EINGE AR RN E &,
HEFZHEAT=W, TN ERG B A RKBHRES
BB Y F. M L5 mmol/L b H A R iF, 5
0 mmol/LAMBEARLL , 4R E A BN T 29. 36 %0, M4 &
B ERINPUR IR 2 5% B 2K (P<0. 01D,

F1 SAIMEEMETERHEMHERESENRIT

Table 1 Effects of exogenous SA on chlorophyll content in leaves of

cucumber seedlings under low temperature stress

e MEREK a it HEREK b AR RS A
Content of Content of Content of
Treatments
chlorophyll a chlorophyll b total chlorophyll
/mmol » L—1
/mg+ g~ 1FW /mg + g 1FW /mg+ g~ 1FW
CK 3.21dC 0. 80dD 4.01dD
0 2. 05aA 0. 29aA 2. 34aA
0.5 2. 13abAB 0. 38abAB 2. 51abAB
1.0 2. 31bcAB 0. 47bcABC 2. 78bcABC
1.5 2.43cB 0. 61cCD 3.04cC
2.0 2. 33bcAB 0. 52bcBC 2. 85bcBC

B AT Duncan SEHEATINS . JECFREFIR AR R AL IR ] 9 22 7 B 3 4, N T
FhEFR P=0.05 BE KV, KEFRFRR P=0.01 BEAKF, HHFRFEK K2
FABE. TH.

Note: The datas were tested by the method of Duncan. English letters were used to
distinguish significance of difference between letter different treatments. Lowercase letters
denote P=0. 05 significance level, capital letters denote P=10.01 significance level, the

same letters means there is no significant difference. The same as below.
2.2 SAXHMEIEIE T BN A A VB EE
YR MDA & 85

2 WA RIR G 2 d 5 ERShE AT s
8BS CKMILBE TR 43.48%, i Al B HBEFI Pro
SES5 CKMILEE T T 54.76%0.89. 87% , PR 51
TNZR Y1k 22 F Al | 2 7K S (P<<0. 01) , A1t S [ v B
H) SA J5, BURGhE it i R B AT S Pro
SrE i R, A 1 1. 5 mmol/L SA ANBESUR BT,

2

55 0 mmol/L SA 4bBEAH b4 HI48 7 69. 23%0.56. 15%
45.23%, 3t H AWk BF SA 4bFE 5 0 mmol/L SA Zb3EAH L
R R LIS 3 VR 50 ) G S SR Y3k B 22 Rl B
FEKF(P<0.0D), PLHATEE WK SA fE B E RS K
TREE T BRI F AN E R YR, R T
XL 38 38 R

MDA 2 g1t &AL i 7= 1, 2 & B AR v] DL
BHEYZGENRE" . X2 T KRPhE 2 d 5
MDA # &5 CK MLk 2 & & , B 7 181. 32%% , 34 /in
RO T5 25 Tk 55 2 K S (P<<0. 01) , T B 18 %o 2 I 4
W ERBERE, MMARNFWEE SA 5, MDA & &k
SA YRGB TR, RS SA WREEHE N2 PSS T R
JE MR S, 5 0 mmol/L SA 4ZbFAH L MDA &
BERWTFRET 15.76%.28. 84%.39. 44%.33. 67% ,MDA
B B R IBCR IR B B 2 2 5K (P<<0. 0D, i
SA B8H SRR AR IR ol 38 X BN &) 1 40 B A A 4R Ak
FREE , NI (IR 38 1 5

% 2 SAFMEEREME THE/RGEMH R

BHBEFATYHRMN MDA SE/EMN
Table 2

organic osmotic adjustment substance and MDA content in leaves of

Effects of exogenous SA on

cucumber seedlings under low temperature stress

MEEEAEE TEEESR WEMERS R

b ]

s Content of Content of Content of WA R
Treatments . X L . MDA content
soluble protein  soluble sugar  dissociative proline
/mmol « L™1 B B B /pmol « g~ 1FW

/mge+ g IFW /mgeg 'FW /mg+g IFW
CK 4. 14fF 10. 92aA 12. 54aA 5. 30aA
0 2. 34aA 16. 90bB 23.81bB 14. 91eE
0.5 2.61bB 19. 05¢C 29. 77¢C 12. 56dD
1.0 3. 00cC 21. 50dD 32.93dD 10. 61cC
L5 3. 96eE 26. 39{F 34. 58{E 9. 03bB
2.0 3.62dD 24.39 eE 33. 06eDE 9. 89bcBC

2.3 SA XHEKIE B8 T B NG H ok AP E AL S
SR

R 3 AR B3 et 5 A SOD,POD i #
B, 5 CK A B80T 15.00%.48. 01%, H hn sk
BH5AARL 2 5 B 2K T (P<<0.01), il A Rl ¥R SA
J& »SOD 5 POD V&35 kf SA ¥k B8 in X &8 2 F &, 7
FEE SA ¥k B 38 i 5 B 508 0 5w R IR, 5

x3 SA IHE R ME T & K40 #rt o

AW EE RN

Table 3 Effects of exogenous SA on antioxidase activities in

leaves of cucumber seedlings under low temperature stress

sl SOD ¥ #: POD {
Treatments SOD activity POD activity
/mmol + L™1 /U« g 1FW /U« g 1FW
CK 106. 67aA 8.33aA
0 122. 67bB 12. 33bB
0.5 133. 33¢BC 15. 00cB
1.0 141. 33¢C 18.00dC
1.5 165. 33eD 21. 00eD
2.0 154. 67dD 19. 33deCD
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PRI T X EN . R KR ME T,
BN AR P MDA & &3 in, 156 B3 3R 4h i 1R i 1
ROS KM R, MAMEZE5GE. T B ROS
175 A 1R 9 FE R T BRaxX 28 ROS 1 B 42 R R 4t
SOD w]#& ks O; ,POD HA 43 H, O, AEF , A B H
FEM H O, BFLL, 3 SOD K POD {14 , 34 AT B A%
HHESE, BAOMMRERG. 2B RERH KR
e R, #RAh i M A SOD,POD 3§ #3858 , 3 H SA
A FERAE 2 FhEETE M — P KGR, UER T SA BBIE R ILA
PR A B B isHiE B ROS IR B, Ji/b MDA ) 4= 5%
AT YR %ot A 00 ) 4 3

HYERNMTESEARSHES S &FREHE
B, 2 & B A SR AT DL B AR Y AR BT AR i 28 1Y
BB S ATVAHEREAN Pro 4 3835 30 ) 5 T 42 R 40 i
VR BE 38 I 40 e 7K 40 SURY AE 45 VKoK & &, DT B
YR TR VK AR 78 33 35 b 38 R BT ¥ MBS A Pro
SRERB, AR TS EER, ZRBEREH K
TRE T BB SA Lb 3 w] 8N Zh i it R AT
PR AT HERE L & Pro S B3N, UEAH SA BE% 38 ¥
JRE P RIR e BB 1 .

25 b IR e X B RS B —E M EFEE
HL,5Mit SA Jg B R Bt it R AT E A .

RIS HERER Pro & &34 N, [FIAT RE V55 BRI Ei LA ik
B A 7= AR, TR HE M, BEAR ROS R B, fff MDA &
BT AR A K T R T T BR B R R L R
P WRERARIR XS B R i i FAE A . FFLL 1. 5 mmol/L
HMIR SA SRR EAT . (A2, SA FKIR I EE—
B2 TRBENLH] BT — LR
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F . AP AR —FPoC R = g H o — AR S
. Hawkesfordt 27 B 57 3 B, N 78 J& B A4 107 S 3
B s ) RIS A S R R FR 2R SRR R 1 S B TR PR TR L
— SBT3 bt R AR AT (BRER 49 . A &5 1 F L
HE—ERRE L T A A A R ) SR A S
PR RIRHESE T AR C-N sk, BRIL T ismth iy 8
o BT HAL A A [R) Fb 2 At O =00 A R 3k R AR
FA) 52 i) . LA

RIS ETXT HE SR A P R R R R AR A, 2 F N-S
AR 5 M SO 56 2R SR AR R R0 R [R) MR BE 7
TR » 56 -3 F At T e it 2 b A3 0 =X, M43
BT SR B R R R A 8 A BRI DR B M Rk R TR
LR RSB ARL, AT KA iR Eh BRFRUR
TE W TCHUBRANSE B BT R, Ak (i SR AR S 4R L3
WiER, MR E LA FER A Tk .

Abstract: Using cucumber Jinyan-2” as the material,the effects of different concentrations of salicylic acid on the growth

of cucumber seedling under 4°C cold stress were studied by hydroponic culture. The results showed that under cold

stress,the contents of chlorophyll and soluble proteins were significantly decreased than those of control. The contents of

proline, soluble sugar, MDA and the activities of SOD and POD were significantly increased (P<C0. 01). Exogenous SA

application on the root significantly increased the contents of chlorophyll,soluble proteins,soluble sugar and proline, while

the activities of SOD and POD were significantly increased, the membrane lipid peroxidation products MDA content

decreased significantly (P<Z0. 01). Therefore, the application of SA could improve the conptents of cucumber seedling

soluble protein,soluble sugar and Pro and the activities of SOD and POD to maintain the stability of cell membrane,

decrease membrane lipid peroxidation damage degree,so as to alleviate the low temperature stress on seedling growth

inhibition,and the alleviated effect was the best under the condition of 1. 5 mmol/L exogenous SA.

Key words: salicylic acid;low temperature stress;cucumber seedling; physiological index
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