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Table 1 The factor level of salinity stress Lg(3*) orthogonal mmol « L1
K BN E Treatment factor
Level A(NaHCO3) B(NazCO3) C(NaCD D(NazSOs)
1 15 15 15 15
2 20 20 20 20
3 25 25 25 25
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RIY R DAL B AR T oA 3R, THA 2>
A 73.92,84.91 pmol » L7t FW; 11 #4535l K
231.81.271.35 pmol « L™ FW; III # 43 5] N
400. 56.,462. 08 pymol « L' FW,
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Table 2 MDA content in different periods and treament under salt stress Ly (3*) orthogonal factor level

PF & E MDA content/(pmol » g=1 FW)
Kb RKE T3 T stage A 11 stage TIT #Y 11T stage
Treatment Test number HHlEE Trt B TRk HHle: Trk

Organic silicon Silicon-free Organic silicon Silicon-free Organic silicon ~ Silicon-free

1 1 1 1 1 6. 33dE 7.71dD 24.10dD  27.00DeE  39.40CdD 46. 81dD
2 1 2 2 2 6. 78dD 6. 69dD 21.06eE  23.00{F 37.00dD 43.79D
3 1 3 3 3 7. 57cdD 9.67BcC  23.02DeE  22. 82{F 38. 00dD 45, 83dD
4 2 1 2 3 7.91cCdD 8. 92¢C 25.75¢CdD  28.13DeE  42. 90BcC 47. 24dD
5 2 2 3 1 8.52bcBC  9.65BcC  27.64AbB  30.00cCdD  47.34aAbB  54. 31bBcC
6 2 3 1 2 8.21bcBC  10.54aAbB  28.86AbB  32.31BcC  49.95aA 55. 40aAbB
7 3 1 3 2 8.26bcBC  9.61BcC  27.50AbB  37.25aA 50. 03aA 54, 68AbB
8 3 2 1 3 9.56aAbB  10.99aAbB  26.60CbB  34.84AbB  45.53bBcC  55.91aAbB
9 3 3 2 1 10. 80aA 11. 17aA 27.30AbB  36.00aAbB  50.4laA 58. 11aA
T1 20.67  22.49  24.09  25.65

AR D T2 22.25 24.85 25.48  23.25

Organic silicon T3 23.99 26.58 24.35 25.03

(1 stage) R .11 .36 0.46  0.80

HE ERIFFT Naz CO3>NaHCOs >Naz SOs >>NaCl
T1 24. 06 26.23 29.23 28.52

Tk (1D T2 25.27 20.32 26.77 26.83
Silicon-free TS  28.23 31.37 28.92 29.57
I stage) R .39 L71 0.8  0.35

HFHEERIMF Naz CO3>>NaHCO;3 >Naz SOs>NaCl
T1 68.18 77.35 79.56  79.03
AR T2 69.83 75,29 7411 77.42
Organic silicon T3 76,40  79.17 78.15 75.36
(I stage) R 2.74 129 1.8  1.22
B & FE T NaHCOz >NaCl>>Naz CO3 >Naz SO4
T1 72.82 92,38 94.14  93.00

FRECITHD) T2 73.95 87.84 87.13  92.55
Silicon-free T3 80.95 91.13  90.07 85.79
(I stage) R 2.71 1.51 2.34 2.41

HZE FWIMF NaHCOz >Naz SOs >NaCl >Naz CO3
T1  114.39 132.33 134.87 137.14
EHLRECI A T2 117.90 129.86 130.30 136.98
Organic silicon T3 128.24 138.36 135.37 126.43
(11T stage) R 4.62  2.83  1.69  3.57
HZE FWMF NaHCOz; >Naz SOs >Naz CO3 >>NaCl
T1  136.43 148.72 158.11 159.22

Fork (ITL B T2  136.86 154.00 149.13 153.86
Silicon-free T3 147.37 159.33 154.81 148.97
(I stage) R 3.65 354 2.99 3.42

EZEFWIMF NaHCO3 >>Naz CO3 >>Naz SO4>NaCl
. FEP T1.T2,. T3 FRSEREFZM, R IR ZH ; RPEIR G AR KNG FEE505 R w22 5% 83 (P<0. 0D 8.3 (P<0. 05, T,

Note: T1,T2 and T3 in the table indicate the sum of the results of each factor,and R is the poor value, Different capital and lowercase letters after the da-

ta in the same column indicate significant difference (P<Z0. 01 or P<Z0. 05), The same below.
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Table 3 Analysis of variance of MDA content in different periods and treaments under
salt stress Lo (3*) orthogonal factor level
D SS MS F
Treatment Source of variation
b3 e 8 29. 47 3.68 17.25% *
LD
a e AL 18 3.84 0.21
Organic silicon(I stage)
BAER 26 33.31
AbEEE] 8 35.08 4. 39 14.29* *
TR HD
AL 18 5.52 0. 31
Silicon-free(I stage)
BAER 26 557. 26
ALFRE] 8 103. 18 12. 90 20.51% *
HHLRE I ED
AERN 18 11. 32 0. 63
Organic silicon(1I stage)
BARR 26 114. 50
ALFRE] 8 390. 42 48. 80 32.51% *
TRETED
# AERN 18 27.02 1. 50
Silicon-free(II stage)
BARR 26 417. 44
AR 8 462. 87 57. 86 27.27% %
A AHLRE I )
HFA 18 38.19 2.12
Organic silicon(III stage)
AR5 26 501. 06
b3 e 8 455. 39 56. 92 20. 56* *
TekE (T 40D
AL 18 49. 83 2.77
Silicon-free(II stage)
BARS 26 510. 23
x4 FENBEENES TELET MDA SENSEILE
Table 4  Multiple comparisons of MDA content in organic silicon and silicon-free treatments at different periods
v =y Kb3g PF & E MDA content/(umol » g=1 FW)
Test number Treatment 184 1 stage T #A 1T stage 11 #] 111 stage
1 HHLkE 6. 33aA 24.10aA 39, 40aA
Tohk 7.71bB 27. 00bB 46. 81bB
5 HHLkE 6. 78aA 21. 06aA 37. 00aA
Tohk 6. 69aA 23. 00bB 43. 79bB
s HHLkE 7.57aA 23.02aA 38, 00aA
Tohk 9. 67bB 22. 82aA 45. 83bB
. HHLkE 7.91aA 25. 75aA 42, 90aA
Tohk 8. 92bB 28. 13bB 47. 24bB
s HHLkE 8. 52aA 27. 64aA 47, 34aA
Tohk 9. 65bB 30. 00bB 54. 31bB
6 HHLkE 8.21aA 28. 86aA 49, 95aA
Tohk 10. 54bB 32. 31bB 55. 40bB
. HHLkE 8. 26aA 27.50aA 50, 03aA
Tohk 9. 61bB 37. 25bB 54. 68bB
¢ HHLEE 9. 56aA 26. 60aA 45. 53aA
Tohk 10. 99bB 34. 84bB 55. 91bB
0 HHlEE 10. 80aA 27. 30aA 50. 41aA
Tohk 11. 17bB 36. 00bB 58.11bB




5% 223

t 15 B Z 5

BB T AR S R AR A, i — 2 R BUH
YRR B T A, TR 5 2038 BUAR &R A
SSMERL R B B BOA 5 3) BIMAR R i A2 )
REEE BRI MM A T EAR REWBIR . EYE
T2 L7 B 1 A AT B 22 B ) SR AN BE A, DR O
TSR A K B 0 AR AR AR S A T2 E Y,
5L i ER A [R] 7K P Y TE A2 SE B 50 AT » 15 H ik
Pedh RE NI A A KB BRI E T,
PR, 76 8 R AR B R o p , AL B SR B4

S 3k

(1] &4, RES, T5EF. % KBRS RO Mg S
B XBERE 'R LB LT & Mol K 2E 53], 2007, 29
(6 :596-600.

(2] e, 808, BRUT, 5. S S5 s [T ], gl
R, 2006,34(1) :55-57,

(3] #RERR, ¥R, FHH, 5. KRET LA 4 TR A5 A5 0 52
HERLT]. MY AE B2, 2007, 8(4) ; 486-493.

(4] EETV, 5, F8, %5 s SRR R BN e

KM T AR RLY:,2006(2) . 76-79.

VR B BEE 4 1 T 22 404 FEAG XU 3
BT AR A B RE ST T4 A KU I S

Py N 1Y
S S AR RORE R R AT BRI KSR o e oo sttt fuom e RO R IACT L. o LA B
PIFERE , AR BRI AR 22.9004,37(11) ;17541750

KEFFR I, En IR R T RE.E [6] ROBARDS A W, LUCAS W J. Annual review of plant

K JKAEH B R B RS, BRIt X 20 physiology and plant molecular biology[J]. Annual Reviews Inc,

PR 5 SR B A R P Ry O 15450 +643 668,
H%*ﬁ Effjj = hf_f@ :ﬁm % jj'f hiI L7 TR TR UM B e B R AL
E‘&ﬁﬁ%ﬁﬂi(% =R B%{E& +HH§EH&%‘/{’B@J =R [J:l *[gﬁw$4$4,1999,32<6) .75-83.
SR AR B BRI BRI LUE AL [s] A mm mA SR BB AR M. L5, B K
REVENERER  FE B AR KIAFE BT 5 FAAEMR  Fdisist, 2003 164-249,
BRI AR 38 ¥ B U B AR VR AL 5 N R

(9] FSRM, B ae , H B, 5. EiiiR-& Ihia X BRI IR &
TeHURE b RS 1 A A R — 5 TS FEAERRGHEmOT]. 67 EZ,2013(15):33-35.

[10] HERFKA , FHLIE, 55 /K X830 R0 1 42
3R R [T, VEM 23R, 2007, 33(8) : 1255-1261.

Malondialdehyde Content in Cucumber Under Neutral-alkaline Salt Stress and
Mitigative Effect of Organic Silicon

LIU Ying, XU Guanyin
(College of Landscape and Ecological Engineering, Hebei University of Engineering, Handan, Hebei 056038)

Abstract ; Cucumber ‘Jinyan No. 17 was used as test materials, the orthogonal design L, (3*) of neutral-
alkaline salt was designed to research the effect of organic silicon on malondialdehyde content in
cucumber leaves spraying at different growth stages in pot experiments, The results showed that,
under the neutral-alkaline salt stress,the content of malondialdehyde in leaves increased significantly,
and increased gradually with the increase of the solution concentration. The effect of different neutral-
alkaline salt content on the malondialdehyde content in cucumber leaves was the most significant at
each stage and the alkaline salt were the main factors to change MDA content in cucumber leaves. The
content of malondialdehyde in the leaves was significantly decreased which dealed with spyaying the
organic silicone solution,indicating that the organic silicone had a mitigating effect on neutral-alkaline
salt stress,

Keywords: neutral-alkaline salt stress;orthogonal design;cucumber;malondialdehyde;organic silicone



