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Effects of Arsenic on Physiological and Biochemical Properties of Pferis cretica var. nervosa Under Two

Culture Conditions
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Abstract Effects of arsenic As on physiological and biochemical properties of Preris cretica var. nervosa, an As hyperaccumulator, were e—
valuated under two culture conditions hydroponic and pot trials . Seedlings of Pteris cretica var. nervosa were divided into two groups. One
group was exposed to Hoagland nutrition solution containing 0, 5, 20 and 50 mgAs - L. The other group was exposed to soil spiked with 0, 50,
100 and 200 mgAs-kg™. After 14 d, concentrations of photosynthetic pigments, free proline, soluble sugar and activities of peroxidase POD ,
catalase CAT and superoxide dismulase SOD in plant fronds were determined. Significant changes of the parameters mentioned above
were observed under As treatments. Increased As concentrations under both culture conditions resulted in a significant decrease in chloro—
phyll a, a+b contents and CAT activity, an insignificant change in chlorophyll a/b, and a significant increase in free proline and soluble sugar
contents. It was concluded that free proline and soluble sugar might play an important role in As tolerance of Preris cretica var. nervosa.
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Figure 1 Free proline contents in fronds of P. cretica var. nervosa
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Table 1 Photosynthetic pigment contents in fronds of P. cretica var. nervosa under different culture conditions
/mg- 1" /mg kg™
0 5 20 50 0 50 100 200
a/mg* g 1.80+0.08a 1.53+0.03b 1.38+0.15be 1.15+0.09¢ 2.19+0.20a 1.58+0.03b 1.51+0.06b 1.33+0.10b
b/mg- g™ 0.58+0.01a 0.50+0.03ab  0.46+0.02bc 0.39+0.06¢ 0.55+0.38a 0.69+0.23a 0.81+0.02a 0.39+0.08a
a+b/mg-g”! 3.57+0.10a 3.04+0.08b  2.75+0.23bc 2.31£0.22¢ 4.60+0.44a 3.40+0.30b 3.47+0.08b 2.59+0.10c¢
a/b 3.12+0.20a 3.10+0.18a 3.02+0.29a 2.99+0.26a 2.61+0.78a 2.51+0.90a 1.87+0.11a 3.48+0.85a
/mg-g” 0.37+0.03a 0.30+0.01b 0.25+0.02¢ 0.22+0.003¢ 0.26+0.10a 0.25+0.09a 0.18+0.02a 0.24+0.06a
P<0.05 P>
0.05 + n=3,
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Figure 2 Soluble sugar contents in fronds of P. cretica var. Figure 3 CAT activity in fronds of P. cretica var. nervosa under
nervosa under different culture conditions different culture conditions
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Figure 4 POD activity in fronds of P. cretica var. nervosa under

different culture conditions
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