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Abstract: Tomato seedling with 6 —8 leaves was used to investigate impact of nitric oxide ( NO) and sucrose on oxidative
damage to young tomato leaves under NaCl stress. Sodium nitropresside ( SNP) was used as NO donor. The tomato
seedlings were grouped and then sprayed on surface of leaves with solutions of distilled water, NaCl, SNP, sucrose and SNP
+sucrose (1:1). After spraying 36h, the leaves were subjected to NaCl stress at 100 mmol/L for 24h, 48h and 72h
respectively. The detail treatments as follows; A. CK(distilled water) ;B. 100 mmol/L NaCl;C. 0.1 mmol/L SNP + 100
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mmol/L NaCl;D. 0.1 mmol/L SNP + 1. 0mmol/Lsucrose + 100 mmol/L NaCl; E. 1.0 mmol/Lsucrose + 100 mmol/L
NaCl. The results indicated that there were protective function to tomato seedling leaves from NaCl oxidative damage when
applications of SNP, sucrose and their mix solutions. However, the treatment-D showed a much better protective impact
than the treatments of C and E as it could significantly increase activities of antioxidant enzymes (including SOD, CAT,
POD,APX and GR) and content of proline,while largely decrease MDA content in tomato seedling leaves under salt stress.
Moreover, the effect of salt stress on the peroxidase enzyme expression in tomato leaves was further analyzed by using
polyacrylamide concentration gradient gel electrophoresis technique. The results showed that salt stress could inhibit the
expression of small molecule POD isoenzymes. The mix solution of SNP and sucrose could largely promote POD isoenzyme
activity and protective them from hydrolyzation than single application of either SNP or sucrose solutions. Irrespective of
solution, the POD isoenzymes expression was higher at 24h than 48h salt stress. The mix solution of SNP and sucrose could

have a big potential for reduction of oxidative damage to tomato seedling leaves under salt stress.

Key Words: NO ; sucrose; tomato { Lycopersicon esculentum Mill) seedling; NaCl stress; oxidative damage

i ( Lycopersicon esculentum Mill) 7R+ Solanaceae ) i & , LUBFBAZ T FAR N MM EAREY), B2
—MEENGRAKR, HREEFREE, R, ESiKLaY METR WS MR T YUREEIR
%o FEEREETKFRANRE, RERE S By S GRS E M ERERIR D . AT TR H f2R
H, RN T HREEE AT .

—EMAE(NO)EARENESH T, S 5SAYEREEE RN AT, LHAEMYAEK KT RHNH
BN TE A RN TEM, HRRSEEE YA A AT WEYEK R T 232 M & (reactive
oxygen species, ROS) B33 , /A Wyl TR Y ROS AR R , B Af &R b 18 38 B AL B 47, A THT
WSRAEYIRE R BE T, ORI S A IR A AR 1 K NO AbEVE A XY, REBES AARE
F) SNP AL EAR S , 4R R P 0. 1 mmol/L SNP T i 3 {2 i #hili8 T 4 i PL ALy, AR & 47, HEVE
(sucrose) KA HIATE T, BREFE RHHEFES LT, T B SLE K EERF K RE, HEHY S
HFAEAFRE S S8, Finkelstein'® 85797 % 8L, 15K B SMREZI0E  BEMA R85 7T LURR ABA 51/
SRS R T8 5 R4 B A BRI s ANR BN R RE SRR ISR M T4 R &+ MDA &', B
H A Y IR F ER PR —F 50T RHEENRE , A5 E S L2 H
BRGNS e AL VRS e - S

YER1ES 53 F 1 NO FIRENEERRE SR A% NaCl B X Y& B4 E , B84, BiRE 5 0 F i FIE R &
— 2% NaCl i a XY RN E57 T BA RG-S4 FX i T &5 POD [F ShEgsRik iR ok
WARIE, B, A5 8 R IRFTINE NO RS K H A & %) NaCl fiii8 F & A i B2 AR 78 15 4\ MDA i
KRS B , 33 POD [F]DhMgRABEATHIS , DLBIERIT NO REREZE A= 2hihia T HJ A e A 1L L3,
JavhE R A AL IR LSRR
1 HEE5FZE
1.1 AR 54b3

AR R BT (B R 802) o PRI/ —E MBI B ATFPRLA 0. 1% KRR IEE 3min, MK
WYE2 ~3 KR FRSBMT REREAEM 1A Z S, ETEREBEE(2S +5)C/(12 £ 5)CHEHT
BEAK, BRLR, K E 6 ~8 iy B AT, Wl 55— 30, R AV BR HEAT BERE A0 SNP 403, B 4351
B 40 ml R HE T, % 12 h B 1 K, BESRMEE 3 K. 36 h JEHELL NaCl BEATE B AL, 140
B3 RER, RS MEREITNT:

A. ZEHE/K(CK) ;B. 100 mmol/L NaCl;C. 0.1 mmol/L SNP + 100 mmol/L NaCl;D. 0.1 mmol/L SNP +
1. Ommol/L FE¥# + 100 mmol/L NaCl;E. 1.0 mmol/L EE¥F + 100 mmol/L NaCl,
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Fig. 1 Effect of NO and sucrose on protective enzymes activity in tomato seedling leaves under salt siress

hitp : //www. ecologica. cn



434 T 4 SNR NO SRR ERHNE T 2 Al ( Lycopersicon esculentum ML) iy i AR £ BYPR 373805

1561

TS RIEER T 21.55% ,10. 15% 1 30. 23% ;48 h #5403 SOD {EM:¥ TR T M, LA T MR EE, HiE

P T SNP AR Bk AR B

HAAHE CAT EHAR L5 NO B A3 —+e, R TREEE (B 1C) , im0, A 4B CAT &k
BERTRFHLE(P <0 01) ,FEE T8 BHE BB , K408 CAT ST HERIE; 48h J5 , A 403 CAT 1

H@ER T NO AR R AL# (P <0.05) ;72h 44% 0 ok
3 CAT FHHI R TF X IR, A4 5 Ehah B 2 5] 22 | 100mmol/L. NaCl

0.1mmol/L. SNP + 100mmol/T. NaCL

ﬁﬁ%o B 0.1mmol/L SNP + 1.0mmol/LEERE Sucrose+ 100mmol/L NaCl

ﬁﬂ@ 1D F)]"/i:\‘, %%iﬂ@%ﬁ , %ﬁtﬂ APX ﬁ'ﬁk%i I.(;?mol/Lﬁ%ﬁ Sucrose + 100mmol/L NaCl

FH#a#, 24 h BR BB ARE, NO FEWE KA A 4L 5%
IBAE b, APX ¥E ¥4 BB T 47. 52% . 16. 81%
70.79% , A A AL HEPOR B E /T NO 50k ik
KAEE(P <0 01) ;24h J5 APX M 1A FRE,72 h &K4b
HAPX EHHE TR, 2R BE,
2.2 SME NO S5iEfExth e T &4 A ke
DR P A

GR 21 Y140 M pake | AL B4 B H AR (GSSG) B IR
ik REIAS B H K (GSH) |6 528, BB R a4l
HLPIE H,0, MEEAEL REMA 2 —. EhiE Oh, 4

30 -

25 -

20 -

o
—

LA LA

GR

GR activity (nmol-min™!.mg™! protein)

15

R R e

(G S S,

4 L

© i

[\e)
=
o~

8

B A e ]

R R R RO

o e

~J
(5]

ALPEISH] Time of treatment (h)

AR BEMSE CR EERR TXRME A (B ma 49 No SR NaCl B8 T 354E GR 15 K60 B
2), ﬁk%iﬂ%ﬁrﬁj . Iﬁ}ﬂ}iﬁ HTJ‘ I\E—IJ B‘Jﬁ& ,GR ﬁ‘lﬂf%—ﬁr H Hj} Fig. 2 Effect of NO and sucrose on GR activity in tomato seedling

i 48 h, FAbHE GR {E P A BIE(R , SNP kE S JL4  leaves under salt stress

A 53R, GR B4 HEE T 51.87% ,41.93%

66.49% ,HANEBRBER THELI(P <0.05) ;72h K403 GR EHHFHT .
2.3 AME NO 55T NaCl fima T B4R a3 &2 m

FEER RAE Y E BN BB AW Y R BT E ALY i, NaCl B a R IR MR & 2 R, #hMhia Oh, NO . ik
EEAGAHEFRRE BB TR (& 34) ;48h 5, M A WIS B B30, LUG KEE e it ) i 32
W, BMGE M NIEE RS 72k J5, NO R R A AL B S AL TR AR L, AR S B 0 IR S

O cK Bl 100mmol/L NaCl
0.1Tmmol/L SNP + 100mmol/L NaCL 1.0mmol/L FERE Sucrose + 100mmol/L NaCL

B 0.1mmol/L SNP + 1.0mmol/L #EH# Sucrose + 100mmol/L NaCL

w
vy
1

A 30 B

73
=3
T

25 -

3
[
T

20 -

B a8
MDA content ( umoL/g FW)
>
T

9
T

HERASE

Proline content (mg/g FW)
[
<
I

s -

e

m
-
s
3
i

<
I

1
g #1

Pﬂ
=)
T

T
(S .
S o 3
RN

S S,
LR L
(CLLCIITILITLITIT
B
R A A
INRRRRRRARRRRERRRRRRRENNEN:

el

I1\|1

48 7
AFEB] ] Time of treatment (h) AbFEF ] Time of treatment (h)

A o

=] w
1
't

o [

o W
1
1

o preTry

]

[\
=
[\

B3 ShR NO SHEHER NaCl HHa T HAsh i MR m AN — & B IR

Fig. 3 Effect of NO and sucrose on contents of Pro and MDA in tomato seedling leaves under salt stress
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T 35.10% ,22.15% Fi1 64. 12% , 4 A A0 524 3h A0 R 22 5 B2 (P <0.05) ,
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MDA R H#: R BRI EAL M TEFRZ —. #h/ihi8 Oh, SNP | EME K H A4 A 4L 3 MDA S &35 T R (&
3B), EhfEHAE, K403 MDA & & FEb) 8 B a9 TR 3, SAEbAL B MDA & R AR B3, JiH 415
B4Z 2 F, SNP R K HAH A4 MDA & & LABZEHE, HhH A B BER RGN AR RN E, %
B SNP. el K H4H A 4b PR 8 [F) AR BE M 224 NaCl a8 s BB B AR B AR E AL E o
2.5 4MNR NO 5pElERY NaCl [l 8 T FAh 4 POD [F T EE i mm
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B EE 2 4, Kb -4 Ry 80F. EFBRT
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KAERR, B I AV A7 B &35, M & T POD A
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