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Tomato Seedlings Under NaCl Stress

WU Xue-xia'?, ZHU Yue-lin', ZHU Wei-min®, CHEN Jian-lin?, LIU Zheng-lu'

(‘College of Horticulture, Nanjing Agricultural University, Nanjing 210095; *Horticultural Research Institute, Shanghai Academy of
Agricultural Sciences/Shanghai Key Laboratory of Protected Horticultural Technology, Shanghai 201106 )

Abstract: [Objective] The purpose of this paper is to clarify the protective effects of nitric oxide (NO) on seedling growth and
leaf oxidative damage in NaCl stressed tomato (Lycopersicon esculentum Mill.). [Method] Under 100 mmol-L" NaCl stress
condition, the effects of sodium nitropprusside (SNP, an exogenous nitric oxide donor) at the concentrations of 0.05-0.8 mmol-L" on
the growth, leaf protective enzymatic activities and oxidative damage in tomato seedlings were investigated. [ Result] The best effect
on the alleviation of NaCl stress damage was observed in the treatment of 0.1 mmol-L"' SNP. At this concentration, the seedling
growth, chlorophyll content, activities of protective enzymes (including SOD, POD, CAT and APX) in leaves, and contents of proline
and soluble sugar in leaves were significantly increased, while malondialdehyde (MDA) content and O, producing rate in leaves
were significantly decreased. [ Conclusion] The above results indicated that dosage effect of exogenous nitric oxide donor (SNP)
existed on the alleviation of NaCl stress in tomato seedlings, and the best alleviating effect on NaCl stress damage was 0.1 mmol-L™
SNP, which elevated the salt tolerance of plants.
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Table 1 Experimental treatments and their codes

9 0.56dS'm™ ) 1K, FEFEDE SO ml, 3 L A AERE
e 80ml. 4 J129 H, Mghwi A 4~5 e, #k
AR — BRI TS, B4k T 47 em,
Wi 34 cm. i 12 em (EEEUE T, BEATRE 12 L H IR
HIEFEN 3 om BMLA RS BRE 55 1, B a (e
BHE TG, 7RV SRR B35 6 N EAER 3 em /ML
(BRHH 247, 47 3 4L, ATHE 10 cm, FEEE 14 cm)
PR ZELN T NS, SRS RARR AL, &
FiAk 6 Mk, M 1/8 WREEFUAR I UE FR AT # % . 1
A JG el 1/4 W78 98 (EC {424 0.83 dS'm™) , Itk
JEtE 4 d B 1 YCE IR B IR R R sl <
I 24 h ELLHA .

1.2.2 SNP #WACH NO HLKRIH 44 (sodium
nitropprusside, SNP, 1 [14&[F Merck A7) , SEH7Z%E
PERIKECH] 100 mmol- L fUBRA, 4 CLRAE, R
560 BT 0 IR FE A T AR

1.2.3 R 5 511 H, 4RKEE 6~7 FHE
IR, I 100 mmol-L™ NaCl [ 1/4 ¥ 5 H A el by
FEWRHEAT R P AT, (R ELE VA R N )R FE A
MR, A B[R] B OR TR 4 SR . 1 8 A b BE (R
D, A 6 bk, 3 RESE, R ENENH, &
FRER 4 RIOPEREAT % IR AR IR0 5

1.2.4 WEmiH &I S RN E S R
Armon!" )7k HAAACYEALEE (SODD T f Il
SE 4% MR G AT 23N Tk, DUAE o b 3 4 4 DY
(NBT) ik 50% 0 —ANHEE 10 (U , B
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0 5 SR @ BRIy A", POD 3% 1 LLAE 4y Bl
0.01 > A (& MG E A — ANEPERAL (U , BT
HLL U-g ' FW-min %R AR (CAT) 3T
W52 R Cakmak 25757k, CAT &M LAAE 5 Sh ok
B>0.01 AN A BT IBGE — AN (U, il

Ab R 4 H IR L NaCl #JE SNP ¥KFE

Code of treatment Strength of nutrient solution NaCl concentration ( mmol-L™) SNP concentration (mmol-L™)
SO 1/4 0 0

S1 1/4 100 0

S2 1/4 100 0.05

S3 1/4 100 0.1

S4 1/4 100 0.2

S5 1/4 100 0.4

S6 1/4 100 0.6

S7 1/4 100 0.8
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Table 2  Effects of exogenous nitric oxide on the growth of tomato seedlings under NaCl stress

szl b T R T Ho R T
Treatment Shoot dry weight (g/plant) Root dry weight (g/plant ) Shoot dry matter percent (%) Root dry matter percent (%)
SO 5.55+0.10a 1.28+0.10b 5.4740.12bc 4.29+0.02¢

S1 3.55+0.30c 0.68£0.05¢ 10.27£0.25a 9.76+091a

S2 4.6510.34b 1.2540.10b 5.27£0.15bc 5.05£0.10bc

S3 6.2540.19a 2.2540.17a 3.91£0.22d 3.48+£0.39d

S4 4.50%0.35b 1.2540.13b 4.6210.42¢ 4.1240.20¢c

S5 4.28+0.56bc 1.05£0.10bc 5.3610.33bc 5.08+0.35bc

S6 3.901+0.26bc 1.03£0.04bc 5.821+0.43bc 5.4310.16bc

S7 3.60+0.30c 0.72£0.10c 7.284+0.53b 6.721+0.49b

I SIBAEA ] 7 BER R 22 5718 5% K. K3 [

Different letters within the same column indicate significant difference at 5% level. The same as Table 3

&3 HNENO X NaCl BT EMAEM A EZSEREM

Table 3  Effects of exogenous nitric oxide on the chlorophyll content in leaves of tomato seedlings under NaCl stress

sl 4R a o SR b A 4z (at+b) S
Treatment Chlorophyll a content (mg-g” FW) Chlorophyll b content (mg-g” FW) Chlorophyll (a+b) content (mg-g” FW)
SO 1.245+0.006a 2.393+£0.011a 3.638+0.017a

S1 0.799£0.001e 1.950£0.002¢ 2.750£0.003¢

S2 1.189£0.025b 2.272£0.048b 3.461£0.073b

S3 1.249+0.002a 2.388£0.004a 3.637£0.006a

S4 1.245+0.001a 2.381£0.002a 3.626+0.003a

S5 1.135£0.001c 2.170£0.001c 3.305£0.002¢

S6 1.121£0.001c 2.143£0.002¢ 3.264£0.003¢

S7 1.020£0.001d 2.001£0.001d 3.021£0.002d
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Different small letters within figures indicate significant difference at 5%level. The same as Fig.2, Fig.3

Bl 1 5MENO 3F NaCl BB &AL E M F SOD (A) , POD (B) , CAT (C) F1APX (D) FEMEARIFZMN
Fig. 1 Effects of exogenous nitric oxide on SOD (A), POD (B), CAT(C) and APX (D) activities in leaves of tomato seedlings under

NaCl stress
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2.5 HPNENOXFNaCl BB T&Efnsh &Mt F S ERF0 ] F10. 2 mmol-L! [RIAbFE (S3 1 S4) 2 F i lif, 1 NaCl
BHEESENZN FASRAL ) (S1) 433N T 34.46%F1 30.67%.
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Fig. 2 Effects of exogenous nitric oxide on the MDA (A) and O,° (B) contents in leaves of tomato seedlings under NaCl stress
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Fig. 3 Effects of exogenous nitric oxide on proline (A) and soluble sugar (B) contents in leaves of tomato seedlings under NaCl

stress
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