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Effects of Pb and Zn on the growth and physiological
response of Sesuvium portulacastrum

YAN Ting-Liang', ZHONG Cai-Rong®, LIU Qiang' » ZHANG Ying'"

( 1. College of Life Sciences » Hainan Normal University, Haikou 571158, China; 2. Hainan Dongzhaigang

National Nature Reserve Administration Bureau ., Haikou 571129, China )

Abstract: Heavy metal pollution is a hot spot of the current ecological environment protection topic. When the envi-
ronmental pollution happened, the heavy metal will be easily absorbed and enriched by the plants,and then affect the
plant’s normal growth. Sesuvium portulacastrum is a perennial herb with the fleshy stem. It grows in the coast land
and salt tidal flats. Tt has its own salt tolerant mechanism and genetic background, which are different with the fresh
water plant. In order to discuss the heavy metal resistance ability of S. portulacastrum , the changes in physiological
activity and the growth of S. portulacastrum influenced by Pb and Zn were investigated. 1/10 Hoagland nutrient so-
lution was used to prepare Zn°" and Pb*" solutions with the concentrations from 0(CK),5,10,25 to 50 pmol « L',
Under the Zn*" and Pb*" stresses and separately. the biomass indexes including the internode length, the fresh and
dry weights, the physiological and biochemical indicators including the Chlorophyll content.proline and malondialde-
hyde activities, soluble sugar, soluble protein and the root activity were analyzed. The results showed that the obvi-

ous symptoms were observed in the decrease of the root activity and chlorophyll content in the leaves. The soluble
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sugar, the proline and malondialdehyde activities would be induced to increase under the stresses of single Pb*" and

Zn"". The soluble protein, the relative growth rate and the panel length dropped significantly with the increase of

Pb*" and Zn*" concentrations separately. But the fresh and dry weights of S. portulacastrum had no significant chan-

ges under the heavy metal stress. This result illustrated the S. portulacastrum on heavy metal Pb and Zn had a cer-

tain tolerance. This study will provide the data of theoretical reference whether Sesuvium portulacastrum can serve as

a plant for water purification.

Key words: heavy metal; Sesuvium portulacastrum ; physiological and biochemical; growth dynamics
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sugar and soluble protein

Contents of proline, soluble

. it 2 R CIRY ¥ AR A
i35 Proline Soluble sugar Soluble protein
2 p
Concentration (g« g!) (ng+gh) (mg+gh)
(pmol « L™1)
Zn Pb Zn Pb Zn Pb
0 10.498d 10.498d  0.324c 0.324c 96.21a 96.21a
5 33.481a 32.892a 0.364c 0.311c 95.11a 96.69a
10 25.782b  29.038b  0.441c 0.354c¢ 90.23a  95.49a
25 17.358¢ 21.117¢  0.974b 0.112b  71.06b 69.34b
50 18.918¢c 21.327¢ 1.686a 1.732a 56.34c¢ 60.11c¢
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Table 2 Effects of Zn and Pb on growth of Sesuvium portulacastrum

Ve i ' AR HE 3R REAGIRIS @ii T"i
Concentration Relative growth rate( %) Internode length (ecm) Fresh weight (g) Dry weight (g)
(pmol = L1 In Pb Zn Pb Zn Pb Zn Pb

0 0.036a 0.036a 3.14a 3.14a 3.12a 3.12a 0.29a 0.29a
5 0.034ab 0.039ab 3.15a 3.32a 3.08a 3.38a 0.28a 0.28a
10 0.031ab 0.038ab 3.07a 3.17a 3.16a 3.26a 0.29a 0.29a
25 0.028b 0.025b 2.12b 2.17b 2.94a 2.98a 0.28a 0.27a
50 0.009¢ 0.011c 1.06¢ 1.01c 2.94a 2.91a 0.25a 0.24a
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