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Effects of species diversity on plant growth and remediation of Cd contamination
in soil
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Abstract: Heavy metal pollution of soil is one of the most prominent environmental problems currently. Cadmium ( Cd) has become one of the main
inorganic contaminats in polluted soil in China. Phytoremediation is an important method for soil heavy metal removal. Studies also showed that plant
diversity could promote the function of ecosystem. However it was unclear whether the species diversity can affect plant growth and Cd accumulation and
the phytoremediation mechanism. In this study the pot experiments with different species richness ( 1- 2— 3— 6-species) of six local common herbs
( Nepeta cataria Kummerowia striata  Kyllinga brevifolia  Eleusine indica Commelina communis and Clinopodium gracile) was conducted to reveal the
effects of species diversity on plant growth and soil Cd detoxification. The results showed that plant species diversity could significantly improve
underground biomass and total biomass and promote root morphogenesis ( e.g. root length root surface area number of root tip and root average
diameter) and chlorophyll fluorescence parameters ( e.g. PSII maximum light energy conversion efficiency F,/F, and PSII potential activity F,/F) .
Aboveground underground and total Cd concentrations and enrichment coefficient increased remarkably with the increase of species diversity. Species
diversity had significant effect on plant growth root morphogenesis and Cd concentration with the complementary effect playing a major role. Moreover
the plant specials selected in our experiments were all local common herbs with relative low environmental requirements and short growth cycle. This study
provides a theoretical basis for soil heavy metal removal from local common herbs using short growth cycle.

Keywords: species diversity; heavy metal pollution; cadmium; complementary effect
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Fig.1

3.1.2

1 (a. b, ic. d. Je. )
Diversity effect on plants growth indices( a. Plant height; b. Root shoot ratio; c. Above-ground biomass; d. Underground biomass; e. Total

biomass)
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Fig.2 Effects of plant species diversity on root morphology
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3 (a. b, T c. od. Te. )

Fig.3 Diversity effect on root morphology ( a. Root length; b. Root surface area; c. Root volume; d. Root average diameter; e. Number of oot tip)
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Fig.4  Diversity effect of chlorophyll content and fluorescence parameters( a. Chlorophyll relative content; b. F,;c. Fo;d. F /F ;e. F [F)
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Fig.5 Effects of plant species diversity on soil Cd removal
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6- . Wang
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Fig.6  Diversity effects on soil Cd removal( a.Above—ground Cd concentration; b. Underground Cd concentration; ¢.Total Cd concentration; d. Above—
ground Cd content; e.Underground Cd content; f.Total Cd content; g.Migration coefficient; h. Concentration coefficient)
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