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Abstract

In this paper, mangrove species Bruguiera gymnorrhiza hypocotyls were
cultivated in sand and treated with 15%o seawater for 180 days in a greenhouse
under laboratory conditions. The influence of increasing concentrations of Cd (0,
0.1,0.5, 2.5, 5, 25, 50, 100mg/L) on hypocotyls germination and seedlings growth,
photosynethesis metabolism, water metabolism, salt contents and membrance
protection system were observed to inquire into the ecophysiological responses of
mangrove B. gymnorrhiza to Cd phytotoxicity. The results showed:

1. Effect of Cd different concentration on hypocotyl germination of B.
gymnorrhiza seedlings in sand culture in different development period is obvious.
The sprout rate of viviparous propagules in Cd different treatment concentration
were all above 90.0% in 30 days, and there was no significant difference from
control group. The survive rate of B. gymnorrhiza seedlings in different Cd
concentration was 100%. The series of different Cd concentration have an obvious
different effect on the sprout of the first leaves. Concretely, all of the Cd treatment
group have passive impact comparing with the control group, but the impact to the
middle and high Cd concentraton groups is more obvious.

2. The height growth of stem of B. gymnorrhiza seedlings was restrained
when the Cd concentration was above 2.5 mg/L; while under lower Cd
concentration (0.1-0.5 mg/L) it was restrained in shorter treatment time and was
promoted in a way in longer time.

3. The area of leaves in different Cd concentration of B. gymnorrhiza
seedlings was reduced step by step when seedlings were treated for 60 days, 150
days and 180 days. When the concentration of Cd were above 25 mg/L, the
treatment groups showed significant difference between the control group. With
increasing concentrations of Cd, a decrease in the width and length of mature

leaves were observed, and 100 mg/L group decreased at the least level. There



were extraordinary significant difference in 25, 50, 100 mg/L group when they
compared with the control group. The ratio of the width and length showed no
significant difference.

4. Effect of different concentration Cd on the roots growth of B. gymnorrhiza
seedlings was obvious. The number and length of taproot showed more significant
antiblastic influence above 25 mg/L concentration. Some phenomena were
observed, for example, the number of slender radicels reduced markedly and the
roots growth showed obvious lignification, and so on.

5. Different Cd concentration showed significant antiblastic influence on the
biomass of B. gymnorrhiza seedlings, including the total biomass and each part
biomass of seedlings such as roots, stems and leaves. The falling extent is the
biaomass of stems more than the biomass of roots, the total biomass, and the
biaomass of leaves in turn. It can be concluded that the endurant range of B.
gymnorrhiza seedlings to Cd pollution is under 2.5 mg/L, and the critical
concentration is about 5 mg/L.

6. The changes of the contents of chlorophyll a, chlorophyll b and total
chlorophyll in leaves of B. gymnorrhiza seedlings with increasing concentration of
Cd is approximate, and they increased slightly at lower concentration firstly and
then decreased significantly with higer Cd concentration. The three kinds of
contents all represent the maximal level in 0.1 mg/L group. The CO,
concentration of the cell interspace of leaves in B. gymnorrhiza was decreased
stage by stage with increasing Cd concentrations after 80 days and 180 days.
Comparing with the control group, 0.1 and 0.5 mg/L groups showed no significant
difference, while the groups from 2.5 to 100 mg/L showed extraordinary
significant difference. The net photosynthetic rate of mature leaves of B.
gymnorrhiza increased slightly at lower concentration and then decreased
significantly with the Cd concentration increasing after 80 days and 180 days. But
the maximal level in different treatment time was 0.5 mg/L and 2.5 mg/L group,

respectively.



7. The content of soluble protein in roots of B. gymnorrhiza didn’t change
obviously with the different Cd concentration after 80 days, but showed a steady
climb after 180 days, which is similar with the leaves. The content of soluble
protein in leaves of B. gymnorrhiza showed an drop firstly, and then an obvious
climb after 80 days. But when treatment time prolonged to 180 days, the content
of soluble protein in leaves showed a steady climb with the increasing Cd
concentration.

8. The changes of the transpiration rate of mature leaves of B. gymnorrhiza is
consistent in 80 days and 180 days, and both showed an trend which revealed a
increase in lower Cd concentration and a climb in higer Cd concentration. The
stomatal conductance of mature leaves of B. gymnorrhiza showed homologous
changes with the transpiration rate of them.

9. The CI contents of hypocotyls, stems and leaves in B. gymnorrhiza
seedlings were increased steadily with increasing Cd concentrations, otherwise the
ClI content of roots decreased on the contrary after 180 days.

10. The SOD total activity of root tips B. gymnorrhiza seedlings showed a
decline first and then a climb with the increasing concentration of Cd after 80
days, while after 180 days the SOD total activities of root tips showed no much
difference because of the different Cd concentration. The SOD total activity of
leaves is similar with the change of root tips after 80 days, and after 180 days it
reached the max in 0.1 mg/L group but have no significant different when
comparing with the control group.

11. The change trend of the POD total activities of roots tips were the same
after 40 days, 80 days and 180 days, which showed a steady climb with the
increase of Cd concentration. The POD total activities of leaves of B. gymnorrhiza
seedlings showed a decline first and then a climb with the increasing
concentration of Cd after 80 days and 180 days.

12. The contents of MDA of leaves of B. gymnorrhiza seedlings were greatly

influenced by the different concentration of Cd, nevertheless those of root tips



keep steady. The contents of MDA of leaves were always higher than those of root

tips, and this meaned that Cd did more harm to leaves than root tips.

Keywords: mangrove speices; Bruguiera gymnorrhiza; Cd; growth;

ecophysiology
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