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Effects of Space Electro Static Field and CO, on Photosynthetic Character is-
tics n Cucumber Seedings
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Abstract: The effectsof gace electro static field and GO, on cucumber (Cucumis sativusL. ) seeding's
photosynthesiswere studied in plastic chanbers The results shoved Pace electro static field can significantly
promoted cucumber's net phobsynthetic rate (P,), strengthened the plant's phobsynthesis, and each
treament's diversity elevated with the increasing of photosynthetically active radiation (PAR). The diversity
of photosynthesis was mainly caused by non-sioma restriction in each treament There were no significant
differences on cucumber's gpparent quantum efficiency (AQY) which treated by electro static field and QO,.
Electro static field decreased obviously CO, saturation point (CSP) and GO, compensation point (CCP) in
cucumber, al® increased obviously plant's carboxylation efficiency (CE) and max regeneration velocity of
RWBP, plantsphobregiration rate (Re) hasamarked ri'e QO, can decrease significantly cucumber's light
compensation point (LCP).
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Fig 1 Regons of photognthesis to light ntensity in leaves of cucumber under different electro static field and CO,
(G.) 1, B ,  PARO 400umol- m?. s* ,
G, PR , PAR 0,
G, - AR , MR 1200y mol- m?. st | G : A,B, (96.67) >
A;B, (89.33) >A,B, (76.33) >A,B, (67.00) >A,B, (66.00) >A,B, (58.00) B, B,
G, 37.33% B, A, A; A, 8.22% 26.52%, A; A, 17.03%,
B, A, A; A, 1.52% 15.52%, A, A, 13. 79% G,
. A;B, >A,B, >A,B, >A,B; >A,B;, >A;B,, B, B,
Q0, (c) 1, C , PAR O 150f mol- m™?-
st , G  RAR : 150 600U mol- m?. st ., RAR C
1 Ci l
(T) 1, D , . PR
Q0, T, - AR PAR 150 400d mol- m™*. s’ PAR
1200dmol- m?- st T, - A;B, (1.37) = A,B, (1.37) >A,B, (1.27) >

A,B, (1.17) = A,B, (1.17) >A,B, (1.13), B, B, T, 15.52%, B,



434 36
A, A, A, 7.87%, B, A, A, A, 3.54%
2.2 Cco, CO,
P, Q0, (C.) 2, A ., C,0 1000umol- m?. s*
, P, C, . G, ;1000 1800dmol- m?* s , P,
Ca ) Pn
G. C, 2, B ,  C.,0 400 mol- mol* , G, C,
, G ; C,400 1600u mol- mol* , G ; G C,
C G, 2, C ., C,0 2000 mol- mol* , G C,
1 Ca
T, C, 2, D ,  C,0 350p mol- mol* , T, G
; T, C, 350H mol- mol’ ' | T,
: A;B; (1.53) >A;B, (1.40) >A,B, (1.20) >A,B, (1.19) >A,B, (1.07) >A;B, (0.97), B,
T, AL >A, >A;, B, A >A, SA;
\B, ® AB 1
"_‘ L e A “ AB { 1 *.,
: e Al & AB = ; b 1
' o -
17 : » i | .
3 0 o :““°m_
2 8 e E ‘ -l:% oo L
s . g iy, e e G
) ; ﬁ_‘:‘*_' =2 :\\
" | E— g iﬁ._;g:___.
: + - B
1 600 D
1 400 .
»g 1 200 2 i 8 ....
E . »
7;: o . - - i " I :‘an — . .
s o G 12] Ny et
! R - e
\ " . Sy
ll“‘ ! "
"' 10 8O0 200 " 1] } RO 200 1 600 1]
umol-mol™) umol-mol™)
2 CO, CO,
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Table1 D ifferences n photognthetic parameter s of cucumber treated by different electro static field and CO,
@mol- m2- s1) @mol- m2 s @mol- m?2 s!) @mol m2. st (0O mol- pmol~t- phoon1)
Treament Net photosynthetic Photosynthetic Light compensation Py, at light Apparent quantum
rate capacity point saturation point efficiency
A.B; 4.63 £0. 25d 5.95 +0. 39cd 45.75 £3.20b 5.20 0. 41e 0.0197 £0. 0047a
A1B, 5.77 £0. 31c 4.91 +£0.43d 39.47 +3.80c 6.87 0. 27¢c 0. 0242 £ 0. 0060a
ABy 4.83 +0.47d 8.32+1.12b 69.52 £4.21a 5.55 0. 19de 0. 0208 *0. 0038a
A,B, 6.40 =0. 32b 10. 01 £0. 62a 45.91 +2.91b 7.77 0. 35b 0. 0254 0. 0052a
A3B; 4.93 +0. 25d 6.93 £0. 43bc 37.53 +£3.01c 5.95 +0. 28d 0. 0251 +0. 0031a
A3B, 7.50 +0. 28a 7.22 +1.32bc 21.63 +1.85d 10.54 +0. 33a 0. 0246 +0. 0042a
Continuation
Q;, @0, RWBP
@mol- mol")  @mol- mol 1) @mol- m 2. s  @mol- m? s @mol- m? st "
) ; . . - Stomatal limited
Treament QO, saturation CO, compensation M ax regeneration Carboxylation Photoregiration value
point point velocity of RuBP efficiency rate
A1B, 3150 +138a 188.40 £10. 13ab 24. 46 + 3. 05cd 0. 0205 0. 0029b 2.62 +0. 30c 0. 305 +£0.038a
AqB, 3100 +143a 197. 10 £13. 00a 23.41 £1.50d 0.0223 £0. 0034b 3.96 £0. 25b 0. 236 £0. 033b
A,B; 2340 +157¢ 169.82 £15.12bc  25.99 +2. 70bcd 0.0308 £0. 0041a 4.58 +0. 32a 0. 341 £0. 036a
A,B, 2650 +71b 162. 78 £18.10cd  28.54 +2.42ab 0. 0359 +0. 0032a 4.31 +0. 38ab 0. 364 £0. 035a
A3B, 2250 +58cd 142.48 £11. 30d 27.81 +£1. 32abc 0. 0348 +0. 0040a 4.66 +0.42a 0.336 £0.041a
A3B, 2120 +43d 148. 30 £9. 23cd 30. 63 £2. 08a 0. 0360 +0. 0038a 4.76 +0. 38a 0. 330 £0. 042a
LD , 5%
Note LD multiple test, the snall letters indicated the significant differences at 5% level
0, — , PAR , 0,
Pn ’ m2 1 H
mZ 1 (
, 2002; , 2002; , 2005a, 2005b) ; PAR ,
o, G Co, G ,
Co, C - PAR ; PAR , o, T, ,
, : : Qo, :
7 TT 1
C02 —C02 y mz Pn = Ca Ci = Ca Gs =
C, , T - Ca CO, , T ,
0o, , T ,
o, P, , o, P,
1 Pn )
( , 2002; , 2002; , 2005a, 2005b;
, 2003; , 2006) ; QO, (Lcp),

O,



436 36

J 0, (CsP) 0O, (ccp), '
CsP  CCP , QO, ; (CE) RWBP
mz 1 ;

References
Cao Xue-cheng, Yuan Suo-jia, Li Yong-geng, Guo Hua-bei 2006 Effectsof photogynthesis about cucumber seeds growing and seeding by high
woltage electrostatic field North Horticulture, (5): 4- 6 (in Chinese)
, , , . 2006 . , (5): 4-6
Han De-cheng, LiuBin-jiang 2002 Supplied technique of space electric field and QO, in hight-sugar big ttmat’sproduct ChangjiangV egeta-
bles (Sl): 54-55 (in Chines)
, . 2002 0, . , (81): 54-55
LiuBin-jiang, Qian Hong-guang 2002 M atching technique equipiment of livestock-birds house conforming to enviormentand safty. Applied
Engineering Technology in Rural Areas, (4): 20- 21 (in Chinese)
s . 2002 . , (4): 20-22
Liu Bin-jiang, Yong Hong-ba 2002 Apply of adjusment technique about pace electric field in green fam products World Agriculture, (12):
39- 41 (in Chines)
s . 2002 . , (12): 39-41
LiuBin-jiang, Zhang Guang, XuWei-hui, Zhao Jing-hui, Cui Hai-zhen 2005 Application in stravberry sproduct by supplied technique of
aca electric field and GO, ( ). Applied Engineering Technology in Rural Areas (12): 50- 51 (in Chines)
, , , , . 2005 /00, (). ,
(12): 50- 51
LiuBin-jiang, Zhang Guang, XuWei-hui, Zhao Jing-hui, Cui Hai-zhen 2006 Application in stravberry's product by supplied technique of
gpaca electric field and CO, ( ). Applied Engineering Technology in Rural Areas, (1): 56 - 57. (in Chinese)
. . ) , . 2006 /100, (). ,
(1): 56-57
Ma Zheng-yi 2005a Theory and practition by suppling gace electric field and CO, in green house ( ). Applied Engineering Technology in
Rural Areas, (4): 31-32. (inChines)
2005a / CO, (). , (4): 31-32
Ma Zhengyi 2005h Theory and practition by suppling ace electric field and GO, in green house (). Applied Engineering Technology in
Rural Areas, (5): 38- 39 (in Chines)

2005h / QO, (). , (5): 38-39
NaRi, FengLu 2003 Mechanisn of the biological effectsof electrostatics Physics, 32 (2): 87 - 93 (in Chines)
s . 2003 . , 32 (2): 87-93

Sidavay GH, Agray GFE 1968 Influence of electrostatic field on plant repiration lutJBiometeor, 12: 321 - 329
Tong TY. 1994 Electric activation of membrane enzymes  First EastA sian ymposium on biophysics Hyogo: Biophysical Society of Jgpan: 39
Zhao Shiwei, LiuDong-huan, Liu Yu-jun, Zhang Zuo-shuang, Gao Rong-fu 2002 The photosynthetic charactersof Alocasia odora C. Koch
and Camellia japonica L. in greenhouse in summer A cta Horticulturae Sinica, 29 (5): 457 - 461 (in Chinese)
s s , s . 2002 . , 29 (5): 457 - 461
1982 . , 6 (5): 276 - 284
1987. . , 11 (6): 431- 436



