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Physiological response and subcellular distribution of copper in Lantana camara L.

ZHANG Chun-mei', ZHANG Chang—feng', ZHU Qing—qing', JIA Yong—xia'", LUO Xian?, ZHANG Shi-rong®, LI Yun', LI Ting'

(1.College of Resources, Sichuan Agricultural University, Wenjiang, Sichuan 611130, China; 2.College of Horticulture, Sichuan Agricultural
University, Wenjiang, Sichuan 611130, China; 3.College of Environment Science, Sichuan Agricultural University, Wenjiang, Sichuan 611130,
China)

Abstract: Lantana camara L. is verbenaceae dwarf shrub that grows normally in copper(Cu) polluted soils. However, its Cu—tolerant mech—
anisms are not clear yet. In this study, a pot experiment was conducted to investigate its growth, antioxidant enzyme activities and Cu uptake,
translocation and subcellular distribution. Compared with the control, all root, stem and leaf biomass increased by 4%~29% in soils with Cu
up to 600 mg-kg™', whereas the shoot biomass decreased by 19%~39% when soil Cu was higher than 600 mg-kg™. The concentrations of Cu
in whole plant ranged from 12.45 mg-kg™ to 59.17 mg-kg™', with higher in roots than in shoots. Between 37%~64% of root Cu was stored in
the soluble fraction of roots, whereas 40%~43% and 29%~38% of Cu in stems and leaves were stored in their cell walls, respectively. The
superoxide dismutase, catalase and ascorbate peroxidase activities in roots and leaves enhanced with increasing soil Cu up to 600 mg kg™,
indicating that L. camara is able to relieve the oxidative stress; However, these activities displayed decreases in leaves but little change in
roots when the soil Cu was greater than 600 mg-kg™. These results showed that the tolerance of L. camara to Cu was weaker in leaves than in
roots. The tolerance mechanisms might include root restriction, soluble fraction and cell wall immobilization, and antioxidant system responses.
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Table 1 Physical and chemical properties of soil used in experiment

T AL A AL TR il o) X B
Soil or )\t pH Organic matter/ Available N/ Olsen P/ Available K/ Total Cu/ Total Cd/ Total Ph/ Total Zn/
o propery g kg mg-kg mg-kg™ mg kg mg kg mg kg mg-kg mg kg

At 1
LA T4 7.85 20.1 55.4 48.3 242.1 324 0.062 66.4 84.4

Experimental soil
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Table 2 Root, stem and leaf biomass of L. camara exposed to

different Cu concentrations

M P /mg kg™ ¥ iE Biomass/g-plant™

Cu treatment H Root 2 Stem I Leaf

0 1.43+0.10b 10.59+1.03b 8.45+0.55b¢
100 1.51+0.10ab 11.10+0.12b 8.92+0.13b
300 1.76+0.17a 13.67+1.35a 10.04+1.67a
600 1.72+0.13a 11.02+1.62b 7.58+1.48bc
900 1.43+0.17ab 7.82+1.09¢ 6.81+1.69¢
1200 1.36+0.15b 7.07+1.76¢ 6.28+1.21¢
1500 1.19+0.19b 7.05+0.40¢ 6.47+0.21¢
1800 1.16+0.23b 6.42+1.50¢ 5.33+1.09¢

T - [ AN )RR A BRI A A (235 25 57 (P<0.05) . Il
Note: Different letters within a column indicate significant differences

(P<0.05) between different treatments. The same as below.
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I, i ZE A Cu 5 W E I X AT B2 R vk
JEET 1200 mg kg™ f Cu AbFHF L2 2% Cu
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Table 3 Content of Cu in roots, stems and leaves of L. camara

exposed to different Cu concentrations

i i P /mg - kg™ i Cu content/mg-kg™!

Cu treatment 2 Root 2% Stem - Leaf

0 12.45+0.44¢ 14.50+1.36d 18.83+0.92d
100 19.90+0.61f 13.70+0.33d 19.63+0.75d
300 23.59+2.93¢ 13.88+0.41d  21.62+1.15¢
600 33.68+1.30d 18.73+1.23¢ 22.70+1.33¢
900 43.480.35¢ 19.00+0.78¢c  25.62+1.24b
1200 59.17¢0.25a  21.00£0.01b  26.270.21b
1500 53.15£2.99b  26.77+238a  29.23x1.8%a
1800 43.37+2.86¢ 297542352 26.58+1.65ah
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Figure 1 Percentages of Cu in different subcellular fractions of L. Camara organs under different Cu concentrations
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Figure 2 Antioxidant enzyme activities of roots and leaves of L. camara exposed to different Cu concentrations
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Figure 3 MDA content and cell membrane permeability in roots and leaves of L. camara under different Cu concentrations
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