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Abstract The hydroponic experiment was carried out to understand the mechanism of the effects of copper stress on photosynthesis and
chlorophyll fluorescence parameters of Chinese mustard. Compounds of copper sulphate CuSO,*5H,0 were mixed into Hoagland nutrient
solution with different concentration of 0, 1, 10, 50, 100, 200 pmol - L™ to form 6 treatments, each with 3 replicates and arranged randomly in
growth chamber. The results indicated that intercellular CO, concentration Ci and chemical quenching coefficient P of mustard declined
with Cu?* concentration increased. When Cu’* concentration was less than 1 wmol - L', pigment content, leaf net photosynthetic rate Pn ,
stomatal conductance Cs and transpiration rate Tr of mustard all raised, whereas those all decreased when Cu** concentration was higger
than 10 pmol L. The maximal PS  light energy transformation efficiency Fv/Fm and leaf output Yield increased when Cu** concentra—
tion was less than 1 wmol - L™, but they all decreased when Cu* concentration was bigger than 10 wmol+L™. On the contrast, the fixed fluores—
cence Fo and non-photochemical quenching coefficient N appeared opposite trend to Fv/Fm and Yield. The ratio of chlorophyll a to b
increased with copper concentration when Cu** concentration was smaller than 10 wmol L™, while it diminished when Cu** concentration was
bigger than 10 pmol - L. The ratio of carotenoids to chlorophyll raised with Cu* concentrations when copper concentration was smaller than 50
pmol - L7, and it decreased thereafter. There was a significant negative correlation between Cu®* concentration and the ratio of carotenoids to
chlorophyll ~ P<0.01 . In addition, pigment content, Fv/Fm, qP, Pn, Cs, Tr and Yield all had a remarkable positive correlation with copper
concentration P<0.01 , while Fo and qN of mustard had a negative correlation with Cu®" concentration.
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Table 1 Effects of Cu* concentrations on photosynthetic characteristics of Chinese mustard

Cu* /pmol + L™ /pmol *m2+s™! / mol*m™+s™ CO, /pmol * mol™ / mmol *m™+s™
0.32 12.37+0.38 bB 0.53+0.10 aA 322.00+14.42 aA 5.21+0.35 baA
1 14.47+0.15 aA 0.58+0.11 aA 307.33£9.07 aA 5.69+0.41 aA
10 12.03+0.36 bB 0.47+0.12 aA 301.67+12.53 aA 5.07+0.28 bA
50 6.42+0.34 ¢C 0.08+0.02 bB 241.67+20.55 bB 1.58+0.37 ¢B
100 4.5+0.15 dD 0.04+0.00 bB 215.33+19.86 chB 0.96+0.04 dB
200 3.3+0.18 eE 0.04+0.01 bB 208.67+16.77 ¢cB 0.83+0.07 dB
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