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Effects of Long-term Treatment with Different Electrostatic Fields on
Photosynthetic and Physiological Indices of Three Crops

CAO Yong-jun, XI Gang, SONG Qing, YANG Chu-ping
( College of Sciences,South China Agric. Univ. , Guangzhou 510642 ,China)

Abstract : Seedlings of Glycine max, Cucumis sativus and Brassica campestris were treated with 0.1,0.3
and 0.5 kV - cm ™' electrostatic field for 10 d. The chlorophyll content , the potential activity and primary
photochemical efficiency of PS II , the activities of Ca’* — ATPase and Mg’* — ATPase in chloroplast
membrane as well as the contents of soluble protein and soluble sugar in leaves of three crops were obvi-
ously increased compared with the control. The result indicated that crops treated with electrostatic field
could efficiently improve photosynthetic properties, leading to the promotion of photosynthesis and accu-
mulation of photosynthate in crops. The responses of tested three crops to electrostatic field were somewhat
different. Glycine max , Cucumis sativus and Brassica campestris had the most prominent effect while trea-

ted with 0. 1,0.3 and 0.5 kV - cm " strength electrostatic field, respectively.
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Tab.1 Effect of various electrostatic fields on the kinetic parameters of chlorophyll fluorescence in crop leaves
F/F, F/F, AF /T
e . % K% K%
crop (kV -em™)  HG{H ratio a Lh{E ratio R Lh{E ratio =
increment rate/ % increment rate/ % increment rate/%
KB 0(CK) 1.746 £0.124 a 0 0.636 £0.026 a 0 0.295 +£0.028 a 0
Glycine max 0.1 1.960+0.150 ¢ 12.3 0.647 £0.018 a 1.8 0.306 £0.036 a 3.9
0.3 2.051+0.134 ¢ 16.7 0.668 +0.021 b 5.1 0.351 +0.042 ¢ 18.9
0.5 1.917+0.120 b 9.1 0.655 £0.020 ab 3.0 0.334+0.035 b 13.4
IR 0(CK) 1.542 £0.120 a 0 0.603 +0.018 a 0 0.310+0.022 a 0
Cucumis sativus 0.1 1.678£0.132 b 8.8 0.626 +0.021 b 3.8 0.347 +0.024 b 11.9
0.3 1.790 £0.126 ¢ 16.0 0.640 +0.025 be 6.2 0.360 £0.029 be 16.3
0.5 1.582+0.124 a 2.6 0.608 £0.022 a 0.8 0.311 +£0.020 a 0
WEHL 0(CK) 1.186+0.102 a 0 0.536 +0.021 a 0 0.181 £0.018 a 0
Brassica campestris 0.1  1.353 +0.108 b 14.0 0.575+0.026 b 7.3 0.195+0.015 b - 7.7
0.3 1.313+0.112 b 10.7 0.558 £0.025 ab 4.1 0.181 +0.010 a 0
0.5 1.473+0.121 ¢ 24.1 0.592 +£0.028 be 10.3 0.206 +0.018 ¢ 13.5
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Fig.3 Effects of electrostatic field on the contents of soluble protein and soluble sugar in crop leaves
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