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Effects of Water-Salt Stresses on Seedling Growth and Activities of Antioxidative

Enzyme of Suaeda salsa in Coastal Wetlands of the Yellow River Delta
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Abstract: The halophyte Suaeda salsa is the pioneer plant and is used for the degraded coastal wetland in Yellow River Delta. The
water-salt stress is the most important factor for ecological restoration to degraded coastal wetland. To understand the adaptive
mechanism of Suaeda salsa to water-salt stresses the induced effects of different groundwater table depths (0 -10 -20 =30 cm)

and salt stress (0% 1% 2% 3%) on seedlings of Suaeda salsa plant were characterized by the growth parameters of plant height

branch number and biomass of different organs and biological indices of leaf chlorophyll content the activities of SOD CAT the leaf
content of MDA and protein. The results showed the significantly ( p <0.001) decreased height of the seedlings from —30 cm to 0 cm
of groundwater table depth together with the decreased the number of branches the biomass of leaf shoot and root. The highest total
biomass of single plant was (1. 09 +0. 15) g under the condition of - 30 c¢m water table depth and 0% salt stress. However the
combination of 0 ¢cm water table depth and 3% NaCl resulted in the biomass of (0.23 £0.01) g which was ca. 21% compared with
the highest biomass. Similarly the contents of leaf chlorophyll @ b and carotenoid were the highest under the condition of —30 em
water table depth and 0% salt stress and lowest under the condition of 0 ¢m water table depth combined with 3% NaCl. The activities

of SOD CAT were increased significantly ( p <0.05) depending on the increase of salt stress. At O cm water table depth the activities
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of SOD were 55.00 U/mg with 0% NaCl and 151. 58 U/mg with 3% NaCl respectively. The activities of SOD were decreased when

the water table depth increased. However the activities of CAT achieved the highest level at —30 c¢m water table depth. At 0 and -

10 cm water table depth the MDA content increased with the increase of salt stress. The MDA content was 0. 26 mmol/g at —30 cm

water table depth with 3% NaCl which was approx. 28% 40% of the MDA contents compared with that caused by other salt stresses.

These results demonstrated that Suaeda salsa plant could change its morphological characteristics biomass allocation and the activities

of antioxidative enzymes to adapt severe environment.

Key words: Suaeda salsa plant; water table; salt stress; chlorophyll; antioxidative enzyme
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Table 1  Relationships between different growth parameters of S. salsa seedlings and water table and salt treatments
X
/em 648. 889 * 197. 127~ 2.585" "
223.000* * * 15.197*** 1.879( 0. 06)
( )/ 53.379% % * 3.417(0.029) 1.764(0. 115)
( ) /g 76.193* * * 12. 506 * * * 1.479( 0. 198)
( )/s 13.856* * * 45. 608 * * * 1.243( 0. 305)
a/mgeg ™! 38.266 % ** 60.200 " * * 1.534( 0. 168)
b/mgeg ™! 35.475% % 55.3627% ** 1.670( 0. 128)
(a+b) /mgeg™’ 37.888 % ** 59.650 % ** 1.525(0.172)
/mgeg ! 31.850 % * * 64.470% * * 2.330"
SOD/U*mg ™' 24,2467 % 231.110%** 28.916* **
CAT/U+*mg ™' 57.522% %% 15. 879 * * * 5.129% %%
MDA /mmole+g " 14. 600 * * * 1.914( 0. 146) 2.546"
/mgeg ! 8.8127% %~ 257.537% % 35.237% %~
p < 0.05 Dk ok p < 0.01 * ok ok p < 0.001
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Table 2 Effects of different water table and salt treatments on leaf antioxidative enzymes and protein content of S. salsa seedlings
/em
NaCl/%
0 -10 -20 -30
0 55.00+£2.75 a 65.24 £2.48 a 73.43 £2.52 a 70.54 £4.18 a
1 70.71 +£5.18 b 82.92+1.67 b 95.57 +2.57 b 75.33 £4.81 a
SOD/U*mg ™!
2 137.21 £5.55 ¢ 99.93 £6.60 ¢ 106.09 £2.40 ¢ 99.12 £3.81 b
3 151.58 +9.18 d 109.29 +£3.69 d 102.27 +4.78 be 101.62 £5.31 b
0 17.09 +2.81 a 22.51 £0.10 ab 18.54 +3.86 a 32.53 +3.59 a
1 16.27 +0.61 a 21.26 £2.12 a 18.74 £1.61 a 27.60 £0.53 a
CAT/Usmg ™'
2 19.41 £1.90 ab 27.05 £3.34 b 22.47 +3.08 ab 29.17 £1.87 a
3 22.77+1.59 b 26.59 £0.60 b 27.89 +2.30 b 38.06 +2.62 b
0 1.01 £0.18 a 0.93+0.02 a 1.11 £0.09 ab 0.68 +0.14 b
» 1 2.17 £0. 82 ab 1.59 +0.18 b 1.61 £0.19 b 0.65+0.14 b
MDA /mmol-g 2 3.32:0.42 b 1.06 +0.31 ab 0.920.29 a 0.92+0.13 b
3 3.82+0.65b 1.41 £0.15 b 1.11 £0.28 ab 0.26 £0.11 a
0 5.12£0.11 a 4.29+0.29 a 3.80 £0.17 a 4.03+0.19 a
N 1 3.75+0.27 b 3.33+0.06 b 2.82+0.24 b 3.39+0.11 b
/mg*g 2 1.47 £0.04 d 2.40 £0.05 d 2.6120.06 b 3.01£0.16 ¢
3 1.93 £0.16 ¢ 2.96 £0.12 ¢ 2.81+0.18 b 2.83+0.14 ¢
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