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Abstract Three Elsholizia splendens populations one from an uncontaminated site Hongan and the other from two Cu
mine sites Tonglvshan and Chimashan  were studied in hydroponic experiments for the photosynthesis and transpiration
under Cu treatment. The results showed that under Cu stresses the capacity of photosynthesis in the two populations from

Cu mine sites was stronger than that in the non-polluted population. Under 100 wmol/L. Cu treatment the net
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4 Elsholtzia splendens 1369

photosynthesis rates of leaves in the populations from Tonglvshan and Chimashan were 13. 15 wmol CO, m * s 'and 12.59
pmol CO, m > s™" respectively which were around 13 times higher than that in Hongan population 1.07 pmol CO, m
s~ ' . Using efficiencies of light in the two Cu mine populations were 0. 0221 and 0. 0224 pmol CO, pumol =" photon

respectively which were about 7 times higher than that in Hongan population 0. 003 pmol CO,wmol ' photon . It was
found that there was no significant change in apparent quantum efficiency in the two mine populations and a significant
reduction in the non-polluted population under different Cu treatment. The chlorophyll Chl a and Chl b contents in the
non-polluted population decreased significantly with the increase of Cu concentration while in the two mine populations

the chlorophyll Chl a and Chl b contents increased with lower Cu treatment. Transpiration rates in the two mine
populations were less influenced by Cu treatment. However the transpiration rate in Hongan population was significantly
decreased by the Cu treatment which was 62.74% 50.96% and 42.6% of the control under 5 20 pmol/L and 100
pmol/L Cu treatments respectively. Using efficiency of water in two mine populations increased with the increase of Cu
concentration. With 100 pmol/L Cu treatment the using efficiency of water in Tonglvshan and Chimashan populations was
161.83% and 130.41% of the control respectively. In addition it was also found that the decrease of dark respiration
rate and the increase of stomatic resistance in the two mine populations were smaller than that in the non-polluted
population. In conclusion these eco-physiological characteristics might be important factors that cause the two copper mine
populations grow normally in the Cu-contaminated soils indicating that the two populations have developed into Cu-resistant

populations.
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Table 1 Coordinates of three sites and characters in 0 ~ 10 cm depth the local soils supporting the three natural populations of E. splendens

A ‘ Org C Total Cu EDTA Cu pH 1,0
Population Coordinate % mg kg~! mg kg™
DY E114°53'N30°05' 1.02 £0.06 7789.8 +542.7 1704.8 +382.6 5.81+0.24
YX E114°55'N30°02’ 0.87 £0.07 6057.2 +96.8 676.3 £58.4 5.78 £0.16
HA E114°40'N31°02’ 2.46 +£0.09 52.6£2.8 8.7+3.4 5.47 £0.15
+ n = 3 Data in the table are means + SD n = 3
1 Cu®* 3d 1 Cu®*
CK Spmol/L 20pmol/L 100 mol/L CuSO,- 5H,0 1
3 4 3
1.2
ADC LCA-4 10
PAR pmol photon m™?s ™' Pn pmol CO,
m s Ta 25C RH 45% ~ 65 % Co, pmol mol ~ '
H,0 mmol m™* s~ m’ s mol '
1.3
a 0 200pmol m ™% s~
100 ~200wmol m ™2 s~ 160pmol m~* s~ 20 ~30pmol m~* s~
25 mH NT Ooc
T2
1.4 % g
T2 15 g SR
0.5¢g 3 ml 66 mmol/L pH f&% 10 §
=
7.2 10 mmol/L KCI 4 2z §
UV-1600 ’ §
Chla Chlb 3 0 \
18
i3 ¥ Cu insolution (umol/L)
1.5
ANOVA ICu 3
Fig. 1  Net photosynthetic rate of three E. splendens populations under
different Cu treatment
Ducan SSR P < 0.05 H Hongan non mine site T Tonglvshan
2 Copper mine site C Cimashan Copper mine site
2.1 Pn the same below Different

letters in the columes indicate a significant difference P < 0.05

the same below
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Fig.5 Dark respiration rate of three E. splendens populations under
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