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1.Top box; 2,3 Holes for gas; 4.Box for cultivation; 5.Bottom box; 6.Flower pot;
7.Plants; 8.Gate; 9. LED lamb; 10.Power switch of lamb; 11,12. Power switch of
electricity
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Fig.1 Schematic of plant cultivated in closed box with high
voltage electricity
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Table 1 Measured current in living plant cultivated with high
voltage electricity
A FEHIL T

B fAH T

M EALE Current in A box/uA Current in B box/uA
Measured place JEH UG Start  f25F Stable  JHEELLE Start  F25E stable
A IEl 0.86 223 0.16 2.56

Between leaves
% Edge of leaf 0.76 2.01 0.16 2.13
ik Leaf net 0.26 1.54 0.28 2.03

M 1 ATLLE Y, A R I R A4 P R B 2
YRS R A, AR E SR, TEASRIER AT FE A Y
g AL AE, A F1 B FEMAHEHE] AT 735008 1.37 A
240 uA; M2 Y RIN 1.25 F11.97 uA; MK B4 508
1.28 F1 1.75 pA o7 AR RE AR ) 20 23 P9 (1) sE R3S AT 3G 00
5K B R R, MY SR R R —
FEEE b s AE A% ol e P RO M A 52 4, A RS R
AARACHIE DU R, R AL AR A A P AR AT RS S I
EIEER. A7 AR i, R AR PN FLEE I,
DR IR B AR B
2.1.3 W EAWIEENFLERBESH

TEFEM AN R RE R, WS A H A RE 5 I L
THEH BRI, SRNE 2 Fis.

R2 WERABEEVHSGSRFHREEMEIZERE
Table 2 Measured voltages and electric field strength at ends of
plant leaves and branches

WP B L Voltage/V ) 17 %EE*Z N
CHRNM22) Field strength/(V-m™)
Distance A i A box B # B box A FH Abox B # B box

fromleaf geige asy mAks FE EWE B @G R

edge/cm Start Stable  Start Stable Start Stable Start Stable
5 90 202 104 154 2000 4040 2080 3080
10 30 40 53 40 300 400 530 400
40 0.63 355 068 0.11 158 883 1.70 0.28

70 0305 02 0.098 0.08 044 029 014 0.13

M 2 AT, A EEAREA A L, 2B (A
— 7 BB R AR R AR I AR R R R, AR
Fasg, MR &R EIA kV drETE, 52 AP
—NRER Y, 37 5REE B R R B R 3 . CERAIR
HEBEE 5 em, HLIZEREEL) 4.00x10° Vim. KRG, 1A
BTk, BEAEYIM 2 40 cm J5, IR/, E] 70 cm
JEEEET 0. WGP RIL, MEBRERETHEDRmL, =
S HE .
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Fig.2 Change of CO, concentration in A, B and C closed boxes
where plants are cultivated with high voltage electricity
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Fig.3 Change of CO, concentration in closed box where pepper
trees are cultivated with high voltage electricity in different time
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£ B 10:50 — 11:30 BB, 4r 708 1.35. 1.50 H
1.02 pL/L-min), 7£ 13:10—13:50 BB, 43514 0.88.
1.73 A1 0.53 uL/(L-min).
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Table 3  Chlorophyll fluorescence parameters of green pineapple
after high voltage electricity action
FADGRe R SPRETR UMLK R

ity LAY Maximal Actual Photochemical
Type of electricity photochemical photochemical quenching
efficiency of PSII efficiency of PSI1I  coefficient
1EH Positive 0.779 0.691 0.931
1 B Negative 0.783 0.702 0.937
AN L No electricity 0.743 0.638 0.875
3 it
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L aboratory test on effects of high voltage electricity on electrostatic
properties and promoting photosynthesis of plants

Zhu Shigiu®, Zhang Linxue®, Chen Zhou®, Xu Yan', Wang Mengdi’, Yan Jianhe', Liu Binjiang®
(1. College of Science, China Agricultural University, Beijing 100083, China;
2. Dalian Agriculture Mechanization Institute, Liaoning 162100, China)

Abstract: The photosynthesis and growth of plants are affected by many environment factors such as temperature, humidity,
light, carbon dioxide (CO,) concentration, electrical field and magnetic field. In this paper the effects of high voltage electricity
on the photosynthesis of plants are studied experimentally. Two boxes A and B which have positive or negative high voltage
electricity are used. Plants can be grown in the garden pot with electricity, and electrical sources are fixed inside the bottom of
the boxes. On the top of box a LED (light-emitting diode) bulb is settled as photosynthesis light. We use red light in these
experiments. Another box C with no electricity is used for contrast research. First, the static-electrical parameters such as
capacitance and current of living tissue of pepper tree leaves are measured while the plants are cultivated with high
static-electricity in the boxes. Experimental results show no matter which positive or negative electricity is added on the plants,
the capacitances at different points of leaves are lowed by about 0.01 nF, and the currents at different points of plants increase
by 1.00-2.00 xA. A high electrical field of several kilovolts per meter is created at the edges of leaves and branches while the
plants are cultivated with high voltage electricity. In order to study how the photosynthesis of plants is affected by positive or
negative electricity, the CO, concentrations in the closed boxes A, B and C are measured during the same cultivation time,
respectively. The results show that the CO, concentration in the box B where plants are charged negatively decreases the most.
In the experiment of green pineapple the decrease rate of CO, concentration is 2 4L/(L-min) in A box, 2.35 4L/(L-min) in B
box and 1.2 yL/(L'min) in C box. In the experiment of golden diamond tree the decrease rate of CO, concentration is
0.3 #L/(L-min) in A box, 0.98 x4L/(L-min) in B box and 0.12 x4L/(L-min) in C box, respectively. In the experiments of pepper
tree the decrease rate of CO, concentration is 1.35, 1.50 and 1.02 xL/(L-min) in the boxes A, B and C respectively during the
time from 10:50 to 11:30, and 0.88, 1.73 and 0.53 xL/(L-min) in the boxes A, B and C respectively during the period of
13:10-13:50. The measured results show the similar tendency of CO, concentration decreasing and the photosynthesis of
negatively charged plants is more improved. The photosynthesis of positively charged plants is also improved compared with
the plants that are not charged. The chlorophyll fluorescence data of green pineapple are measured. The primary light energy
conversion efficiency, yield and photochemical quenching parameter of green pineapple after cultivation with negative
electricity are higher than those charged positively or not charged. This experimental study shows that negative high voltage
electricity on plants increases the CO, absorption rates of plants and promotes their photosynthesis greatly. In order to make
clear the relationship between the electrical parameters of plants and the transmission of electrical signals in plants triggered by
electrical stimuli, many experimental and theoretical works need to be carried out. How the electrical stimuli affect the
photosynthesis and respiration of plants will be studied next.

K eywords. photosynthesis; CO,; electricity; plants; cultivation with high voltage electricity; electrical parameters; promotion
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