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Reactions of imbibed Chinese cabbage and cucumber
seeds to high-voltage electrostatic field

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

Abstract; The effect of high-voltage electwstatic field on the geminating energy, dehydrogenase and POD activi-
ties soluble protein content and super-weak luminescence for Chinese cabbage and cucumber imbibed seeds
trealed with different dosages was looked at. The test results indicated that high-voltage electrostatic field had
obvious effect in impwoving seed vigor and seed gemnination, and the super-weak luminescence of seeds treated
with high-voltage electostatic field became significantly stronger. The changes in super-weak luminescence,
physiological and biochemical indices showed significant correlation, indicating that super-weak luminescence
could be an accurate, fast and sensitive physical means in choosing the optimal electric field treatment dose for

seeds.
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, 4d lg
1 3 min, ) (
) ,
1.1 € min g D
Brassica aampetris ) )
Cucumis sativus ( ) .
1.2.4 RIEHH ISD
1 )
1m 2
, 2.1
, 0 ~100 kv 1 )
7.75 % ~26.50%%s 4 kV/ em. 10 min,
6 kV/cem. 10 min, 6 kV/em 5 min 6 kV/an . 15 min
“t” “« =7 , , (P<<0.01),
10 cm, 6 kV/em. 10 min ; 2 kV/ cm. 10 min
. 6 kV/em.20 min , (P<
, 12 24 h, 0.05). 1.60% ~ 5. 60 %,
, , 6 kv/ cm. 15 min ,
, , 2 kV/cm. (P<0.01)6kV/an.10 mn 6 kV/an.5 min
10 min, 4 kV/cm. 10 min, 6 kV/an. 10 min, 6 kV/cm.5 , (P<0.05).
min, 6 kV/an. 15 min, 6 kV/cm.20 min 6 , 1
’ 0. Tab. 1 Effect of high voltage electrostatic field on the germi
1.2 nating energy of imbibed seeds %
L2.1 K Haym e Chinese cabbage cucumber
s 5 , 100
2 d, 3d treament geminating  increase  geminating  increase
. energy rate energy rate
1.2.2 fﬁ& e ’Ti—% T /5’]‘&’%\@ /’a\f%/mll /'i control 70.8+1.8 0. 00 72.4+0.8 0.00

2V/am 10min 78 6+L8  7.75 4.24+08  1.80
4KV/am 10min -~ 93.0+£10  22.25 % 74.0+12 1.60

12 24 h TIC 6kV/an, 10min ~ 97.24+1L5 2650 " 4.6+05 220"
, (4 . 6kV/an, Smin 950407 24.25 75.4+0.5  3.00
TTH (mgoh*l ogfl) ) 6kV/am, 15min  94.8+0.8 24.00 78.0+L4  5.60
5 6kV/an, 20 min ~ 82.8+19 (2.0  .240.8 1.80
d 44 (POD) 2.2
. POD 7,
D470nm 0 01
(Usg "*min ) .POD
G-250 (8, 2 ~4. .
(mg°g ). POD .
3 . 17.82% ~ 110. 70%,
1.2.3 S AMFAIBRAGN=E , (P

BPCL 0.0D), 6 kV/em+ 5 min, 6 kV/em. 10 min
2d,. 6 kV/an. 15 min ,



5

109. 58%4.110.70%  100.19%.
1. 81 % ~ 42 92%, 6 kV/cm. 10 min,
6 kV/em.15 min 6 kV/an.20 min ,
(P<<001);2kV/em. 10 min 6 kV/ cm.
(P<0.05).
POD 9.75%
~54.24%;, 6 kV/an.5 min ,
(P<<0.01) 6 kV/an. 10 min, 6 kV/cm. 15
6 kV/an. 20 min
(P<0.05).
64. 78 %4,

5 min

min
POD 2.09% ~
4.91%
~20.61%, 6 kV/cm. 10 min
(20.61%), (P<<0.01),
6 kV/an. 5 min, 6 kV/an. 15 min 6 kV/an.
20 min , (P<0.05),

2
Tab. 2 Effect of high voltage electrostatic field on dehydroge-
nase activity of imbibed seeds

Chinese cabbage cucumber
dehydrogenase  increase  dehydmogenase increase
treatment
activity rate activity rate
/(mgeh g D /% smgth g D /%
control 0.62040.014 0.00 0.50-+0.008 0.00
2kV/em 10min  0.741£0.004 17.82  0.61420.018  7.85
4kV/em 10 min - 0.988+0.003 57. 04~ 0.58040.010  1.81
6kV/em 10min 1.326£0.016 110.70  0.679+0.010 19.26
6kV/em Smin 1.31940.008 109.58  0.670+0.012 17.62
6kV/em 15min 1.259+0.007 100. 19~ 0.74140.008 30.15
6kV/em 20min - 0. 78370.010 24.48 *©0.81440.012 42.92
3 POD

Tab. 3 Effect of high voltage electrostatic field on the activity
of POD of imbibed seeds

Chinese cabbage cucumber
POD POD

treament POD activity  increase  POD activity  increase

/Weg 'min D omate/ % /Urg min D rate/ %

control 143.7143.60  0.00  204.66+10.19  0.00

2kV/em 10min  157.7248.04  9.75  249.87+13.51 22.09 "
4kV/em 10 min 164.01+7.62 14. 12 272.00+5.33 32,90 "
6kV/em 10 min  187.36414.06 30.37 337.234+7.04 64.78

54.2477310.44+12. 82 51.68
182.27+11.31 26.83  329.634+9.92 61.06
173.1346.89 20.47  271.65+12.66 32.73

6kV/cm 5min - 21.67+4.71
6 kV/ em 15 min

6 kV/ cm 20 min

4
Tab. 4 Effect of high voltage electrostatic field on the soluble
protein content of imbibed seeds

Chinese cabbage cucumber
w( w(
treatment soluble protein) increase soluble protein) increase
/ngtg D me ¥ /(mgrg D mte %
control 51.35+1.50 0.0 21.36+0.31  0.00
2kV/an, 10 min 53.87+2.96  4.91  23.48+0.78 9,94
4kV/an, 10 min  53.89F1.97 4.9  24.67+0.62 15.50
6kV/an 10min  61.93+1.08 20.61 ~ 26.21+0.85 22.71
6kV/am, Smin  57.6241.30 122" 25.4440.46 19.12
6kV/an, 15min  57.83+1.52 12.67 26.47+0.54 23,93 "
6kV/an, 20 min  57.03+1.58 11.07  27.77+10.46 29.99 "
2.3
5. )
2.98% ~
38.92%, 6 kV/an. 10 min.
6. 40 % ~ 16. 73 %,
6 kv/cm+ 15 min. ,
. .POD .
r 0. 8220.
0.8969.0.8428 0.9522;
. . POD .
r 0.7422.0.8884.0.7285
0.9567. (n=7, a=0.05 r=
0.7067).
5

Tab. 5 Effect of high-voltage electrostatic field on the super

weak luminescence of imbibed seeds

Chinese cabbage cucumber
treatment counts/ increase counts/ increase
Comin_'tg D we % Comin tg ) me %

contio] 1274 0. 00 2515 0.00

2 kV/ an, 10 min 1312 2.98 2676 6.40

4kV/ an, 10 min 1388 8.% 2703 7.47
6 kV/ an, 10 min 1770 8.3 27% 11.14 "
6 kV/ an, 5 min 1675 3151 2741 9.40
6 kV/ an, 15 min 1561 22.5% 293 16.73
6 kV/ an, 20 min 1491 17.00 " 2930 16.50
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