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Effects of copper toxicity on photosynthesis and transpir
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Abstract Three Elsholtzia splendens populations, one from an uncontaminated site (Hongan) an
d the other from two Cu mine sites (Tonglvshan and Chimashan), were studied in hydroponic exp
eriments for the photosynthesis and transpiration under Cu treatment. The results showed that, un
der Cu stresses, the capacity of photosynthesisin the two populations from Cu mine sites was str
onger than that in the non-polluted population. Under 100 pmol/L Cu treatment, the net photosyn
thesis rates of |eavesin the populations from Tonglvshan and Chimashan were 13.15 pmol CO

5 m2 sland 12.59 umol CO, m2 s, respectively, which were around 13 times higher than that i
n Hongan population (1.07 pmol CO, m2s-1). Using efficiencies of light in the two Cu mine po

pulations were 0.0221 and 0.0224 pmol CO2 pmol photon, respectively, which were about 7 t

imes higher than that in Hongan population (0.003 pmol CO,, umol-L photon). It was found that t
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here was no significant change in apparent quantum efficiency in the two mine populationsand as
gnificant reduction in the non-polluted population under different Cu treatment. The chlorophyll (C
hl aand Chl b) contentsin the non-polluted population decreased significantly with the increase o
f Cu concentration, while in the two mine populations, the chlorophyll (Chl aand Chl b) contentsi
ncreased with lower Cu treatment. Transpiration rates in the two mine populations were less influe
nced by Cu treatment. However, the transpiration rate in Hongan popul ation was significantly dec
reased by the Cu treatment, which was 62.74%, 50.96% and 42.6% of the control under 5, 20 n
mol/L and 100 umol/L Cu treatments, respectively. Using efficiency of water in two mine popul ati
onsincreased with the increase of Cu concentration. With 100 pmol/L Cu treatment, the using effi
ciency of water in Tonglvshan and Chimashan populations was 161.83% and 130.41% of the co
ntrol, respectively. In addition, it was also found that the decrease of dark respiration rate and th
e increase of stomatic resistance in the two mine populations were smaller than that in the non-poll
uted population. In conclusion, these eco-physiological characteristics might be important factorst
hat cause the two copper mine populations grow normally in the Cu-contaminated soils, indicatin
g that the two populations have developed into Cu-resistant populations.
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