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Effects of Exogenous Hydrogen Sulfide and Salicylic Acid
on Growth and Physiological Characteristics of Processing
Tomato Seedlings under Salt Stress

ZHANG Xuemeng, KANG Chao, TENG Yuanxu, CHEN Jingyi, CUI Huimei"
(Key Laboratory of Characteristic Fruit and Vegetable Cultivation Physiology and Germplasm Resources Utilization Corps,
College of Agriculture, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: Using processed tomato KT-7 as material, under hydroponic conditions, we investigated the
effects of exogenous salicylic acid (SA, 0.15 mmol/L) and hydrogen sulfide (H,S) donor sodium hydride
(NaHS, 50 mmol/L) on osmotic regulation, reactive oxygen metabolism and rapid chlorophyll fluores-
cence of tomato seedlings under 150 mmol/L NaCl stress, to explore the synergistic effect of H,S and SA
signal molecules and the physiological mechanism of alleviating salt stress in processed tomato seedlings in
practical production. The results showed that: (1) both the treatments and their combination treatments
could effectively alleviate the NaCl stress injury of processed tomato seedlings. (2) Compared with salt

stress treatment, exogenous SA and H, S treatments increased chlorophyll content, leaf relative water con-
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tent and proline content to varying degrees, while decreased malondialdehyde (MDA) content, electrolyte
permeability and H, O, content to varying degrees. (3) The MDA content, electrolyte permeability and
H, O, production rate of processing tomato seedlings decreased to the minimum under the combined treat-
ment of exogenous 0. 15 mmol/L SA and 50 mmol/L H,S, while the proline content of seedlings in the
combined treatment reached the maximum. The study found that exogenous SA and H,S under salt stress
of single or compound treatment can improve the salt resistance of processing tomato seedlings, and H,S
and SA distribution treatment has a certain degree of synergy, can reduce the water loss of processing to-
mato leaf, induced seedling increased osmotic regulation ability, make seedling remains relatively complete
the photosynthetic structure and strong vitality. Furthermore, the adaptability of processing tomato seed-

lings to salt stress was improved, indicating that H,S and SA had mutual regulation mechanism in allevia-

ting salt stress injury of processing tomato.
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Table 1 Effects of exogenous H,S and SA on the growth and development of processing tomato seedlings under NaCl stress

fbh 3 R fo E i T B T AR i 5T o T R T

Treatment Plant height Stem diameter Shoot fresh Root fresh Shoot dry Root dry

catme /ecm /mm weight/g weight/g weight/g weight/g
CK 21. 4a 5.797a 21.06a 7.27a 1. 84a 0. 60a
NaCl 13. 3¢ 4.75b 10. 75¢ 4.18b 1. 06¢ 0.41b
H,S 17.7b 4,.783b 12. 47bc 5.44b 1. 32bc 0.56b
SA 15.7b 4.825b 11. 19bc 5.13b 1. 26bc 0.56b
H,S+SA 18.2b 4.832b 12.67b 5.44b 1.37b 0.54b

H:CK. RE AL 3L s NaCl % 150 mmol/L NaCl; H,S. ¥/l 150 mmol/L NaCl+ 50 pmol/L H,S;SA. ¥l 150 mmol/L NaCl+

0.15 mmol/L SA;H,S+SA. ¥/l 150 mmol/L NaCl 4 50 pmol/L H,S+0. 15 mmol/L SA. [f] 5| B 7] 5 &k Fe 7R 22 5 3%

520 E KN T IE

Note: CK. Control; NaCl. 150 mmol/L NaCl; H,S. 150 mmol/L NaCl+ 50 pmol/L H,S; SA. 150 mmol/L NaCl+0. 15 mmol/L SA;
H,S+SA. 150 mmol/L NaCl+50 pmol/L H,S+0. 15 mmol/L SA. Different letters within the same column indicate significant difference at

5% level. The same as below
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Fig. 1

The effect of exogenous H,S and SA on the relative water content and proline content of processing tomato

seedling leaves under NaCl stress
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Fig. 2 Effects of exogenous H,S and SA on malondialdehyde content and electrolyte permeability of processing

tomato seedlings under NaCl stress
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Effects of exogenous H,S and SA on ABS/CSm, TRo/CSm and ETo/CSm of processing tomato

seedlings under NaCl stress
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