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Effect of flooding on cadmium content in different cell wall components of the root and stem of Salix variegata
Franch

ZHOU Cui', CHEN Jin—ping'2, WANG Ting', CHEN Hong—chun', LI Rui', MA Wen—chao', WEI Hong"

(1.Key Laboratory of Eco—environments in Three Gorges Reservoir Region(Ministry of Education ), Chongqing Key Lahoratory of Plant Ecol—
ogy and Resources Research in Three Gorges Reservoir Region, School of Life Sciences, Southwest University, Chongging 400715, China;
2.Agricultural Resources and Environment Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China )
Abstract: The altered water regime in the Three Gorges Reservoir in the Yangtze River, China, has induced the formation of a hydro—fluctu—
ation zone that has caused many serious environmental problems. Among them, the two main problems are high cadmium concentration in
the sediment and anti—seasonal, long—term flooding. Revegetation has become one of the most important means of ecological restoration in
the hydro—fluctuation zone of the Three Gorges Reservoir. Previous research has shown that Salix variegata, a native species in the Three
Gorges Reservoir, can tolerate both flooding and cadmium stress, and thus is a promising candidate species for revegetation in the hydro-
fluctuation zone of the Three Gorges Reservoir. However, the ability of S. variegata to tolerate and accumulate cadmium under flooding is

still unclear. In order to investigate the effect of flooding on cadmium content in different cell wall components of the root and stem of S. var—
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iegata, cutting seedlings under two water regimes as control group (CK) and flooding group (FL) and four cadmium concentrations(0, 0.5, 2,

and 10 mg-kg™', achieved by adding CdCl,-2.5H,0 to the soil ) were studied via pot experiments. Sampling was carried out after 60 d of
treatment, and the cadmium accumulation characteristics of different cell wall components of the root and stem of S. variegata under different
cultivation were analyzed. The results showed as the following: The survival rate of S. variegata for all treatments was high, which indicated
high tolerance of this species to flooding and cadmium stresses; In all cadmium treatments, the pectin and hemicellulose of cell wall in the
root and stem of S. variegata had good binding capacities to cadmium, and pectin had the highest binding capacity for cadmium; Water
regime, cadmium concentration, and the interactions between these two factors had different impacts on the cadmium contents in different
cell wall components of the root and stem of S. variegata. Flooding significantly reduced the cadmium content in stem cell wall components,
but there was no significant effect by flooding on cadmium content in the root cell wall; The contents of pectin and hemicellulose cadmium in
the root and stem cell wall of S. variegata decreased under flooding conditions, but pectin and hemicellulose were still the main cell wall
components enriched with cadmium. These results indicated that there was no significant change in the distribution of cadmium in the com—
ponents of the root and stem cell wall of S. variegata under flooding, as cadmium could still be fixed in the cell wall, to alleviate the harmful

effects of cadmium stress on plants. Hence, S. variegata should be considered for phytoremediation of cadmium in the hydro—fluctuation zone

of the Three Gorges Reservoir.

Keywords: Salix variegata; cadmium stress; flooding; cell wall; pectin; hemicellulose
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Table 1 The basic physico—chemical characteristics of soils
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Table 2 Effects of flooding and different Cd concentrations on Cd contents in different cell wall components of the root

and stem of S. variegata
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Note: CW is the cell wall, CW=P is the cell wall without pectin; CW-P—HC is the cell wall without pectin and hemicellulose. Values with ** are signifi—

cantly different at P< 0.01 among different treatments; and values with ns are no significantly different at P>0.05 among different treatments.
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Figure 1 Cd contents in different cell wall components of S. Variegata under normal water condition
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Figure 2 Cd contents in different cell wall components of S. variegata under flooding
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Figure 3 Cd contents in different cell wall components of S. variegata in different water treatment
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