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The effect of high voltage electrostatic field
(HVEF)on growth and root differentiation
of Nicotiana tabacum L. callus

SHI Gui-yu', ZHOU Qiao-jing', GUO Ping-sheng®, LIU Ling'
( 1. Guangxi Normal University, Department of Biology, Guilin 541004, China; 2. Guangzxi Normal
Untversity, Department of Physics, Guilin 541004, China )

Abstract: The Callus of Nicotiana tabacum L.. with 30 bottles per treatment was treated by the high voltage elec-
trostatic field(HVEF) at+ 1. 0/cm for 30 min. The treated callus were cultured at 28 °C chamber temperature
with 10 h of light.1 800 Ix to 2 000 lx of illu;nination eath day for 40 days. The results showed that the callus
growth in treated group was 10. 64 g,which was 8. 0% higher than that of control. The root differentiation rate
was 70. 6% ,which was 959% higher than that of control. The activity of SOD,content of protein in the treated
group were 356. 3 U/g. Fw and 11. 07 mg/g. Fw respectively . which were 10. 5% and 23. 5% higher than those
of control respectively. The activities of peroxidase and TAA oxidase were 56. 3 OD470/min. gFW,87.1 ug/
h. gF W respectively . which were 26. 1% ,and 8. 7% respectively lower than those control. According to the re-
sults we could concluded that HVEF promoted the growth and the root differentiation of Nicotiana tabacun L.
callus. This result may be caused by the effects of HVEF on the activities SOD and POD and 1A Aoxidase ;and

the content of protein in Nicotana tabacum 1.. callus.
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HAMBYARAERD, RMNEST EHKEE HAEKMNEERGARERKERANLESR. R
ABHR LR RTHEELTXMMEY, XKA  HasBEHTAGHRSER, BRI

WERMR BREXHER LN THARNT EAFHR.

%1 HVEF BEMGHALKHKM
Table 1 Effects of HVEF on callus growth of Nicotiana tabacum 1..

% B Control W Ef# HVEF
GHES 0 0 40
%allus No. Wei(;}?tef the We?gh?ei;ithe 1ncf£gﬁ(g) Weighat&% the Weigh?eiriithe 1ncf£grﬁ(g)
Oth day(g) 40th day (g) Oth day(g) 40th day(g)

1 1. 14 5.52 4. 38 1.54 6. 87 5.33

2 1. 91 9. 05 7. 14 1.76 10.50 8.74

3 1. 89 10. 57 8. 68 2.02 10. 95 8.93

4 1. 42 16. 04 14. 62 1.44 18.51 17.01

5 1. 26 12.88 11. 62 1.22 13.70 12.48

6 2. 46 12. 92 10. 46 1. 50 12.92 11.42

7 1.73 11.13 9. 40 1.72 11. 21 9.49

8 1.70 11.99 10. 29 2. 44 13.79 11.35

9 1. 67 8.37 6.70 1. 33 8. 33 7.04

10 2. 01 11.13 9.12 1.74 11.92 10.18

11 2. 45 12. 05 9. 60 1. 85 12.14 10.29

12 1. 87 14. 11 12. 24 1. 55 13.88 12.33

13 2.18 10.72 8. 54 2.03 13.33 11.30

14 2. 04 7.76 5.72 1. 69 9. 85 8.16

15 1.53 13.62 12. 09 1.50 12.15 10. 65

16 2.39 4. 06 11. 67 1. 74 13.15 11.41

17 2.24 14. 88 12. 60 1.79 14. 45 13. 66

18 1. 47 13. 82 12. 35 2.33 14.98 12.65

I £ Mean 1. 85 11.70 9. 85 1.73 12. 37 10. 64"

" Significant test at 0. 05
& 2 HVEF X AEM{HHRIRS KRN
Table 2 Effects of HVEF on callus of root differentiation
: %t B Control ! # E#e8 HVEF

Thittlftch RO K& U B (%) ERH U KBH O WA (%)
number Seedling number Root number of Differenttia- Seedling number Root number of Differenttia-
(bottle) growth(bottle) tion root( %) (bottle) growth (bottle) tion root (%)

1 10 4 40.0 10 7 70.0

2 10 4 40. 7 9 6 66.7

3 7 2 28. 6 8 6 75.0

I #4 Mean — — 36.2 — — 70. 6

F3 HVEF QG EAARLEREENEQRSENER
Table 3 Effects of HVEF on activity of some enzymes and the content of protein in callus
hm SOD ﬁﬁ@%ﬁ IAA ﬁfbﬁ EeR
Treatment (U/g. FW) Peroxl.dase . IAA-oxidase Protein(mg/g. FW)
(0.D470/min. g. FW)  (lyticlAApg/g. h. FW)
5t B Control 322. 4(100> 76.2(100) 95. 4(100) 8.96(100)
HHE# & HVEF 356.37(110. 5) 56.37(73. 9 87.1(91. 3) 11.07(123.5)°

* Significant test at 0. 05

HARMARAEREARMERTRTAADTE B ERH AA BT ELYBAT,IAA K
REAX - ARAEKRSBRR . ARSNERKR, AMALECYBEERR. AR IAA SEB&D,
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