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Effect of Exogenous NaHS on the Physiological and Biochemical
Characteristics of Tomato Seedlings under NO; ™ Stress
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(1 College of Life Science and Technology, Kunming University of Science and Technology.Kunming 650500, China;2 College of

Basic Science and Information Engineering, Yunnan Agricultural University, Kunming 650201, China)

Abstract: The study investigated the effect of gas transmitter H,S (by adding H,S donor NaHS) on the
physiological and biochemical characteristics of hydroponic growth tomato seedlings under nitrate stress.
The result showed that: (1) with the increasing nitrate stress treatment time, the shoot height,root length,
fresh weight and dry weight, chlorophyll a and b contents, net photosynthetic rate, gas conductance and
transpiration rate decreased significantly, while the intracellular CO, concentration, the MDA and H,O,
contents increased. The activities of superoxide dismutase, catalase, peroxidase, and ascorbate peroxidase
and the antioxidant substances of ascorbate and GSH contents decreased after nitrate stress treatment. (2)
When NaHS was added,the shoot height,root length,fresh weight and dry weight,chlorophyll a and b con-
tents,net photosynthetic rate, gas conductance and transpiration rate increased significantly after NaHS

added for 1,3,5 days,while the intracellular CO, concentration decreased,compared with the nitrate stress

Y B E:2015-01-25;: & B FR 4 2 B #7: 2015-06-02
EETB - FXARP A (31101557.31460526)
EEB AN 21983 —) I AW LB ol EENFRYE I S EFE TEPS . E-mail:jingjuwei@126. com
* SEAEEE AR R, A 2R At 2R R0, 32 BB S AR B 0y A A F Y . E-mail: hnxusun@126. com



1174 [T A i N // = S 35 4%

treatment alone. The MDA and H, O, contents decreased,while the antioxidant enzyme activities of super-

oxide dismutase, catalase, peroxidase, and ascorbate peroxidase increased, besides, the antioxidant sub-

stances of ascorbate and GSH contents increased after NaHS was added. The activities of nitrate reductase,

glutathione synthetase,and glutamate synthase increased after NaHS was added. NaHS treatment stimula-

ted the increase of L.-desulfhydrase activity,which in turn induced accumulation of H,S content. These re-

sults indicate that the alleviation of the nitrate stress damage on tomato by H,S might be fulfilled through

increasing the antioxidant enzyme activities and the antioxidant substances contents.

Key words: soil secondary salinization; hydrogen sulfide; photosynthetic characteristics; nitrogen metabo-

lism;antioxidant enzyme
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Table 1 Effect of exogenous NaHS on the growth of tomato seedlings under NO; ~ stress
T R e BT Frosh wegh FILDry weightg R
Treatment time/d  Treatment Plant height/cm b |3 Shoot R & Root Mo b3 Shoot b # Root Root length/cm

CK 24.140.7a 3.6540.09a 0.4740.03a 0.2£0.01a 0.02340.000a 24%1. 2a

1 NO; 22.7+1.3a 3.1240.05b 0.3640.01b 0.1740.00b 0.014£0.002b 20.440.4b

NO; ~ +H;S 23.640.9a 3.4540.03a 0.3940.01b 0.21%0.01a 0.00240.001a 22+0. 3ab

CK 29.1+1.3a 4,5440. 30a 0.53%+0.03a 0.264+0.03a 0.02640.002a 26.240.5a

3 NO; — 20.8+1. 2¢ 2.52+0.06b 0.2740.02c 0.13+0.02b 0.01040.001¢ 17.14£0. 8¢

NO; ~ +HS 25.940.7b 4.15+0.2%a 0.41£0.01b 0.21£0.01a 0.002£0.001b 23.540.6b
CK 35.642. 6a 6.9640.07a 0.96+0.03a 0.45%0.01a 0.05240.000a 29.241.50a

5 NO; — 18.64+0. 8¢ 1.9640. 08¢ 0.1740.01c 0.07£0.01c 0.00540.000c 12.24£0.7c

NO; ~ +H,S 26.3+0.6b 5.1540.13b 0.4940.01b 0.2240.01b 0.019£0.001b 24,.240.2b

1 : CK % s NO; ~ 5 100 mmol/L NO; ~ ;NO;

+H;S 25 100 mmol/L NO3

100 pmol/L NaHS, [RIFIARF#HK 0.05 KFEREH. TH.

Note:CK stand for control,NO3 ~ stand for treatment with 100 mmol/L NO3~ ,NO; ~ + H:S stand for treatment with 100 mmol/L NO3~ 4100 pmol/L

NaHS; Different letters in the same column indicate significant difference at the 0. 05 level. The same as below.
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Fig. 1 Effect of exogenous NaHS on chlorophyll a,
chlorophyll b and total chlorophyll content of
tomato seedling under NO; ~ stress
MR NaHS J5. 5 NO;— JBraE A1 . 2h i 30t & 3
T KA B (P<C0. 05) , 7 ¥ W R A JT 1
I AH R 5K 5 2 K (P<<0. 05) 4 Jfl [7] — 48 1k B vk JiF
ARG IR X BEOKCE . Hodr dotA S0
AN T 16, 0% .30, 4% (64, 2% AL T E 43 ) 4



6 3] S S SR HL S X NO, 8 T i 2l v AR B AR AR 52 1177

O CK H NO,
= 16 5 A a a
T a
© a
s 120 | (b a
e
- 8} b
Re b
g
£,
E:
0
= l 3 5
8
o a C a 2
- b
i b b
EE . b °
T
S b
#Iﬁzg
E2
;._
0 1 1
1 3 5
Ak 3 B[]

Treatment time/d

SIS E

Hi () C O,k i

B NO, +H,S
04
o~ B a
203F :
D b b
Eoat g
‘3 C
E 0.1F M c
S . . ,
4 1 3 5
500
D a
~400f 2 a
- b
b
g 300 } ° E 4 B
3 I
g 200
=
= 100 |
Ji
0 1 1
1 3 5
Ak TR A ]

Treatment time/d

Bl 2 AR NaHS X NO, ~ i8R 2 50 4 i ot 3 3 4R (A |
AL (B L ZE M A (O AL ) — S A T ¥k B2 (D) 1952 i)

Fig. 2 Effect of exogenous NaHS on net photosynthesis rate (A).gas conductance (B),transpiration rate (C) and

cellular CO, concentration (D) of tomato seedling under NO; ~ stress
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