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Physiological and ultrastructural responses of Potamogeton crispus to Hg’" stress
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Abstract Potamogeton crispus plants exposed to 1 3 5 7mg/L Hg** for 7d were analyzed with reference to its toxic
impact on mineral nutrition adsorption total chlorophyll content soluble protein lipid peroxidation MDA  proline

GSH and ultrastructure under lab conditions. The results revealed that with the rise of Hg’* concentration in culture
medium 1 the content of chlorophyll and soluble protein decreased gradually while that of MDA and free proline
increased and GSH content enhanced progressively up to 5 mg/I. Hg’ " and followed by a decline at higher dose. 2 The
addition of Hg’* also affected the absorption of mineral nutrients it mainly increased the absorption of Ca’* Fe’™ Mg*"
and Zn>*  but reduced that of P and K*. 3 The amount and intensity of protein/peptide band decreased gradually with
augment of Hg’* concentration was observed in SDS-PAGE respectively and two polypeptides with apparent molecular
weights 83. 6kDa and 51. 3kDa disappeared significantly in fronds treated with 5 and 7 mg/L Hg’*. 4 Transmission
electron microscope observation indicated that Hg’* imposed injury action on ultrastructure of leaf cells such as swelling of

chloroplast breakage and disappearance of chloroplast envelope and disaggregation in the end. The conclusion could be

30370083 30670121 20050319005
05KJB180067
2006-09-22 2007-05-24
1980 ~ . E-mail jiwangdong@ tom. com
* Corresponding author. E-mail gxshi@ njnu. edu. ¢n

Foundation item The project was financially supported by National Natural Science Foundation of China No. 30370083 30670121  Specialized
Research Fund for the Doctoral Program of Higher Education No. 20050319005 Natural Science Foundation of Jiangsu Province No. 05KJB180067
Received date 2006-09-22 Accepted date 2007-05-24

Biography JI Wang-Dong Master candidate mainly engaged in the phytotoxicity of heavy metal to higher aquatic plants. E-mail jiwangdong@ tom. com

http //www. ecologica. cn



7 Hg* 2857

reached that the death of plant was resulted from destruction of structure foundation of physiological function unbalance of
ion equilibrium and disorder of physiological metabolism. The lethal concentration scope of Hg’* to Potamogeton crispus was

1 ~3 mg/L based on the experiment results.
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2.1 Hg
Hg’" 1 2 1 Ca’" Fe’™ Mg™*
Zn”" Ca’" Mg™* R Ca’" =0.9676 R Mg’* =0.9358 p<
0.01 Fe'* R Fe’* =0.9186 p<0.05 Zn** 2 Mn**
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Na* K* R P =-0.9076 R Na* = -0.7857 R K* = -0.7142 p<0.05
1 Hg** n=3
Table 1 Nutrient contents in P. crispus treated with Hg?>* n =3
Hg** concentration mg/L
Nutrient jg/g 0 1 3 5 7
1 Ca®* 0.241 £0.02 0.263 +0. 02 0.298 +0. 02 0.329 £0. 04 0.336 +0.02**
In®* 42.6 +0.04 45.7 £0.04 48.8 +0.08 37.7 +0.06 49.2 +0.09
Fe* 51.9 £0.04 56.6 £0.05 58.9 £0.03 74.6 £0.02 85.4 £0.05*
2 Mg®* 284.0 0. 04 295.0 =0.02 302.0 £0.03 329.0+0.01 331 £0.01 **
Mn?* 16.1+0.03 15.7 +0.05 17.8 +0.03 12.45 +0.02 10.4 +0.00**
Mo** 0.647 £0.02 0.546 +0. 02 0.314 +0.02 0.335 £0.02 0.164 +0.04**
B pg/'s 2.57£0.02 1.98 £0.03 1.64 £0.02 1.32 +£0.02 0.968 +0.04**
P pg/g 711 +0.01 512 +0.06 324 £0.07 299 +0.03 303 £0.02
K* 4071 +0. 04 1076 +0. 08 497 +0.05 140 £0.01 83.5+0.01"
Cu?* 2.24 +0.03 2.03 £0.03 1.65 £0.06 1.06 +0.04 1.21 £0.02**
Na* 1315 +0.05 537 £0.03 163 +0.01 61.7 £0.01 54.7 £0.03*
® Ok ok Hg** % and * * indicate correlation between Hg?* concentration and other indexes significant
at p<0.05 and p < 0.01 respectively
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Fig. 1

Effects of Hg”* on chlorophyll content in P. crispus

Fig.2  Effects of Hg’>* on chlorophyll a/b in P. crispus
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2.3 Hg"
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Fig.3 Effects of Hg>* on ultrastructure of chloroplast
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x 15000 h. 7mg/L Hg** x 17 000 e. Ultrastructure of control leaf cell showing chloroplast x 15

000 f. Leaf cells treated with Img/L Hg>* showing round chloroplast x 15 000 g. Leaf cells treated with Smg/I. Hg?*  showing rupture of chloroplast
envelope x 15 000 h. Leaf cells treated with 7mg/L Hg?>* showing disaggregation of chloroplast x 17 000
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Fig.4 Effects of Hg>* on soluble protein content in P. crispus Fig.5  Electrophoretogram of soluble protein in P.  crispus
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