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Effect of Extremely Low Frequency Pulsed Electric Field on Delayed
Biophoton Emission of Cells in Maize Seedling Root under Osmotic Stress

HE Rui-rui, XI Gang, LIU Kai, ZHAO Yan-yan
( Department of Applied Physics, Institute of Science, Xi'an University of
Technology. Xi'an 710048, China)

Abstract: Extremely low frequency pulsed electric field could arouse a comparatively intense reaction on
physiological characteristics of plant cells, so the effect of the extremely low frequency pulsed electric
field on crops drought resistance is very worthy to be studied. The delayed biophoton emission of cells, as
a kind of life information, can reflect the changes of cellular physiological state. In order to study the
influence of the extremely low frequency pulsed electric field on drought resistance of plants seedlings and
its mechanism, the PEG-6000 solution with the osmotic potential of —0. 1 MPa was used to simulate
drought conditions, the germinating maize was treated by the extremely low frequency pulsed electric
field at 100 kV/m, frequency 1 Hz and pulse width 80 ms, the changes of the delayed biophoton emission
from maize seedling roots under osmotic stress were discussed. The results show that the changes of the
kinetic parameters about delayed biophoton emission such as the initial photon number I, ,coherence time
7 and decay factor 8 decrease volatility. The changes of the kinetic parameters about delayed biophoton
emission of maize seedling root treated by extremely low frequency pulsed electric field are the same, but,
the value of these parameter increase significantly in comparison with the control. The analysis indicates
that the extremely low frequency pulsed electric field treatment can raise the level of the metabolic level of
cell and improve tissue order, the interactions between functional molecules in cells is enhanced. The

results of this paper provide a reference for explaining clearly the effect of extremely low frequency pulsed
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electric field on drought resistance of plants seedlings and its mechanism.
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Fig. 1 Changes of the delayed biophoton emission of
maize seedling roots about control group under

osmotic stress
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Fig. 2 Changes of the delayed biophoton emission of maize

seedling roots about treated group under osmotic stress
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Table 1 The kinetic parameters of delayed biophoton emission in root cells of maize seedlings under osmotic stress
Osmotic stress time/d 0 1 3 4 5
I /counts « s~ 64.14292 78.02993 94.06038 83.90849 95.00106 101.1685
I,/counts * s~! 5448. 777 6474.114  5414.19  6081.47 5638.086 4547.521
/s 2.12199  2.90822 1.958623 1.430503 1.83724 1.2002
B 3.40542  3.21937  2.872263  2.5158 2.73997  2.102867
R* 0.997583 0.998127 0.995947  0.99638 0.994487  0.99432

®2 ZTYELFPEFAENFERDERRABMERXATEHRINESY
Table 2 The kinetic parameters of delayed biophoton emission in root cells of maize seedlings treated
by ELF-PEF under osmotic stress

Osmotic stress time /d 0 1 2 3 4 5
Is./counts » s~ ! 66.09663 83.70023 100. 7656 89.66129 98. 7926 104. 583
I,/counts « s ! 6496.773 7665.022 6251. 737 6981. 58 6622.703 5660. 549

/s 2.762267 3.31689 2.543237 1. 77065 2.204463 1.61723
B 3.75043 3.57762 3.143653 2.675737 2.943603 2.50795
R? 0. 998383 0.99731 0. 99439 0. 996407 0.993273 0.99647
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