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Using Ultraweak Luminescence Techniques to Evaluate the Effect of Pulsed
Electric Field on Drought Resistance of Corn during Germination
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Shaanxi 712100, China)
(2 Department of Applied Physics, Xian University of Technology, Xi'an 710048, China)

Abstract: In order to clarify and evaluate the effect of pulsed electric field on drought resistance of maize
during germination and its mechanism based on living cells, the —0. 1 MPa osmotic potential of PEG-
6000 solution was used to form drought stress, the effect of pulsed electric field treatment with field
strength of 100 kV/m, width of 80 ms, pulse frequency of 1 Hz on spontaneous luminescence and delayed
luminescence from germinating corn seeds under drought stress were studied. The results show that the
spontaneous luminescence and delayed luminescence integrated intensity gradually increase during the
germination process of corn and decrease cased by the spontaneous luminescence, pulse electric treatment
makes delayed luminescence integrated intensity of germinating corn under drought stress increase, the
changes of the spontaneous luminescence and delayed luminescence integrated intensity are same as the
changes of the germination drought index and the storage material transport rate of germinating corn.
These results indicated that the treatment of pulsed electric fields improves drought tolerant of
germination corn. The changes of the spontaneous luminescence and delayed luminescence integrated
intensity of germinating corn reflecte the effect of pulsed electric field treatment on the drought resistance

of germinating corn from cell metabolism and cell damage respectively. The research results reveal the
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mechanism of pulsed electric field on the drought resistance of germinating crop seeds, and provide a

reference for development of agricultural technology based on pulsed electric field.

Key words: Ultraweak luminescence; Pulsed electric field; Cell metabolism; Corn; Drought resistance;
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Table 1 Germination rate of corn( %)
Germination tome/d 1 2 3 4 5 6 7 8
CK 0 67.543.4 80.8+2.4 82.543.0 83.34+3.1 86.7+3.2 87.54+2.8 87.5+2.4

Drought stress

0 24.242.2 67.5+2.4 72.5+£2.0 74.2+1.5 76.74+2.3 80.0+2.2 83.3+1.2

Drought stress+pulsed electrical field 0 43.2+3.0 74.2+2.8 77.5+2.1 78.3+2.0 82.7£1.8 85.0£1.8 86.5£1.0
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Table 2 The GDRI and the storage material transport rate of germinating corn

Evaluation index CK Drought stress Drought stress—+pulsed electrical field
GDRI/ % 70.7£2.4 84.2+1.2
Storage material transport rate/ % 3.7364+0.135  3.111£0.089 3.53840.028
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