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Abstract Although heavy metals are highly toxic to many plants a number of plant species growing on metalliferous soils
accumulate heavy metals to extraordinary levels in their tissue without showing toxic symptom. These plants are termed as
hyperaccumulators which have important value to study evolutionary biochemistry and physiological aspects involved in the
metal uptake process. Plant photosynthesis is sensitive to heavy metal stress. Nevertheless there are only few reports of
hyperaccumulators Photosynthesis under heavy metal stress. In the present study the relationship between photosynthetic
performance and Cd concentration in Viola baoshanensis and V. yedoensis was compared in the laboratory by imaging-PAM.
Field survey indicated that Cd concentrations in shoots of V. baoshanensis and V. yedoensis were 867 mg/kg and 2 mg/kg

respectively. Cd accumulation factor and translocation factor in V. baoshanensis were larger than 1 while in V. yedoensis

were less than 1. The results indicate the former species is a Cd hyperaccumulator whereas the latter is not. A number of
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5 Viola baoshanensis 1859

photosynthetic indexes F, I, P, of V. baoshanensis were significant lower than those of V. yedoensis but other indexes
F, F/F, and did not differ significantly between the two species. For V. yedoensis there was no significant
correlation between Cd concentrations in shoots and photosynthetic indexes. For V. baoshanensis there was a significant
negative correlation between F| P and I, and Cd concentrations. The F /F  of the two species was approximately 0. 8
indicating there was no Cd damage on photosynthesis. However the low F_in V. baoshanensis indicates a negative effect of
Cd on the electron transport and/or the functioning of the chlorophyll pigments and the low P, and I, in V. baoshanensis
indicate Cd decreased the light tolerance and electron transport. The two species both had a high « level indicating the

normal functioning of the light absorbing system under Cd stress. Overall the results suggest that the electron transport

system of V. baoshanensis is less efficient under Cd stress.
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Pearson 0.01 0.05 SPSS
Version 10 DPS Duncan
P =0.05
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1 pH 8
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Table 1 Cd concentrations and soil characteristics of V. baoshanensis and V. yedoensis respectively mean +SD n =10
V. baoshanensis V. yedoensis
Soil pH 8.1+0.2 8.0+0.3
EC ps/m 1200 £210 768 +90
Total Cd mg/kg DW 594 +110 10 £2
DTPA-Cd mg/kg DW 89 £26 2=+1
Plant Cd concentrations in shoots mg/kg DW 867 +87 21
Cd concentrations in roots mg/kg DW 543 £56 5+1
Accumulation factor 1.45 +£0.22 0.22 +£0.08
Translation factor 1.60 £0.24 0.45+£0.12
2.2
1 P,
I, 61.51wmol m~? s™" 389.49pmok m 7 57! 65.5% 87.3%
2 F, I P, p =0.05 F, F/F, «
3 F, P, I
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Fig. 1  Changes of rapid light curves of V. baoshanensis and V.
3~8 mg/kg 9.5 mg/kg

yedoensis
13
R 0.9021 0.9263 R of
F v/ F m rapid light curve for V. baoshanensis and V. yedoensis were 0. 9021 and
0.9263 respectively n =20 error bar stands for SD
F\'/Fn] FV/Fm
]I H 15
F./F F./F, 0.8 10 7 '
19 20
F/F, ,
F »/ F m 0.8 Table 2  Photosynthetic parameters of V. baoshanensis and V.
10 20 yedoensis respectively mean +SD n =20
F/ F . Ite
"/ m 0.8 tem V. baoshanensis V. yedoensis
F, 0.08 +0.01a 0.11 £0.02a
F, 0.44 +0.035a 0.62 +0.06b
F./F, 0.81 +0.005a 0.82 £0.02a
F»/Fm F F0 I 389.49 +23.56a 446.03 £55.42b
a 0.19 +0.025a 0.21 +0.03 a
F, P, 61.51 +10.23 a 93.85 +20.31b
Fm Same letter in the same line indicates
Vaillant 21 F no significant difference p =0.05
3
F Pearson
1 Table 3 Pearson Correlative coefficients between metal concentrations
I in shoots and photosynthetic parameters of V. baoshanensis and V.
” yedoensis respectively
[tem . .
23 V. baoshanensis V. yedoensis
F, 0.32 0.15
F, Py -0.84%* 0.40
Datura innoxia D. metel D. tatula F/E, -0.36 0.08
2 Iy -0.79** 0.23
F, Ralph « ~0.46 0.32
P, -0.83** 0.19
Burchett * F, I
* p <0.05 =* =
p < 0.01 # and #* #* indicate significant correlation at p <
. and 0. respective
F I 0.05 and 0.01 D ly
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