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(MDA) SPSS24.0 Duncan
[14-16] 4 ()
[21-24]
U(X)=(Xi=Xomin)/ (Xmax=Ximin)
UX)=1~(XiXimin)/(Ximax—
i Xonin) Ux) X,
Kmin Xiax
(PEG )
MDA (03) SOD POD )
2.1
1
1 4
1.1
2016 Se40 1718
() 1718 17 S1204 CK 25.25%
102 17 S1204( ) 9.83% 10.38% (P<0.05) 102
(2.28%) CK
1.2
4 () 102
3
0.1% HgCl, 15 min 3 1718
3~5 S1204 CK 17 102
9 cm CK 1718  Se20
50 CK 35.96% CK
2 d 20% PEG-6000 1718 102
7d
4 (CK (P<0.05)
Se20 20 mg/L Na,SeO; Se40 40 mg/L Na,SeOs 17
Se60 60 mg/L Na,SeO3) 3 Se20
1.3 CK(P<0.05) 3 ()
7d Se60 1718
10 102 CK (P<0.05) S1204
0, CK
(1) MDA 2.2
AEN)))
(NBT) (201 pOD 2 20% PEG-6000
0 4O
1.4 CK (P<0.05) 1718 S1204
Microsoft Excel 2003 Se40 CK
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50

32.6% 27.01% 40.0% 17.3% 17 033g 4 ()
Se20 2.69 g 3 (P>0.05)
x1 WmYTFERETNMEDERS. RIC. REWF MW
Table 1 Effects of selenium on seedling height, root length and root numbers of wheat under drought stress
1718 102 17 S1204
(cm) CK 15.05+0.64b D 16.21 £ 0.25 aC 18.52 £ 0.58 cA 17.15+0.19 bB
Se20 18.27+0.77 aB 16.24 £ 0.28 aC 19.96 + 0.42 abA 18.48 £ 0.85 aB
Se40 18.90 + 0.58 aB 16.58 £ 0.13 aC 20.34 £ 0.20 aA 18.93 £ 0.79 aB
Se60 18.45+0.61 aA 16.37+0.19 aB 19.10 £ 0.75 bcA 18.55+0.51 aA
(cm) CK 10.29 + 0.28 cA 9.89+0.73 aA 8.75+0.61 aB 7.77+0.67 bB
Se20 13.99 + 0.66 aA 10.37 + 0.24 aB 9.78 £ 0.49 aBC 9.07 £0.19 aC
Sed0 13.41 £ 0.48 abA 10.54 £ 0.84 aB 9.59+0.70 aB 9.64 £ 0.69 aB
Se60 12.32 £ 0.83 bcA 10.64 + 0.04 aB 9.13 £0.66 aC 9.39+£0.43 aC
CK 5.07+0.23 bB 5.27+0.12bB 5.27+0.31bB 6.40 +£0.35 aA
Se20 5.33+0.31 abB 5.40 £ 0.20 abB 6.13£0.12 aA 6.47 +£0.12 aA
Se40 5.40+0.20 abB 5.53+£0.12 abB 5.60 + 0.35 abB 6.53+£0.12 aA
Se60 5.60 £ 0.20 aB 5.60 £0.20 aB 5.53 £0.64 abB 6.60 £ 0.20 aA
: (P<0.05)
(P<0.05)
F2 WWMTFEMETNESHEHE. TENFI
Table 2  Effects of selenium on fresh and dry weights of wheat under drought stress
1718 102 17 S1204
(2) CK 1.81+0.12bB 1.96 £0.19 cAB 1.95+0.15 bAB 2.11+0.10 bA
Se20 2.21+£0.20 aB 2.19+0.03 beB 2.69+0.20 aA 2.49+0.18 aAB
Se40 2.40 £ 0.17 aA 2.51+0.19 aA 2.46 +£0.30 aA 2.68 £0.16 aA
Se60 2.25+0.09 aB 2.35+0.17 abAB 2.37+0.18 aAB 2.54+£0.10 aA
() CK 0.20 = 0.03 bC 0.30+0.01 bA 0.23 +£0.01 bBC 0.26 £ 0.03 bB
Se20 0.27 +£0.02 aC 0.31 +£0.02 abAB 0.33£0.03 aA 0.28 £ 0.02 abBC
Se40 0.28 £0.01 aB 0.31+0.01 abAB 0.32 £0.02 aA 0.31+0.03 aAB
Se60 0.28 £0.02 aB 0.35+0.04 aA 0.30 £ 0.03 aB 0.31+£0.02 aAB
2.3 o5 MDA 1718  Se40 MDA S1204
MDA Se60 CK
1 20% PEG-6000 54.74% 18.35%
4 ( )O, MDA 2.4 SOD POD
Se20 4 ()
0,  (P<0.05) 102 CK 2 20% PEG-6000
10.38% 1718 4 () SoD
102 S1204 Se60 POD
CK  3.54% 12.89%  6.11% 17 SOD (P>0.05) Se20
17 Se60 o)y 1718 102 SOD
CK (P>0.05) S1204 SOD CK
102 6.37% 1718
MDA (P>0.05) Se20 102 SOD
1718  S1204 MDA CK Se60 CK(P<0.05) CK
(P>0.05) 17 MDA CK 14.23% 7.33% S1204
CK 29.11% Sed40 Se60 Se40 SOD CK
1718 S1204 17 MDA (P<0.05) 10.09%
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Fig. 1 Effects of selenium on contents of O, and MDA in wheat seedlings under drought stress
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Fig. 2 Effects of selenium on activities of SOD and POD in wheat seedlings under drought stress
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10.63% 1718 24
17 POD ()
Se40 CK 30.37% ()
14.55% 102 Se60 ()
CK 16.27%
2.5 4 ()
0, MDA
SOD POD
[21-22]
[24] 3 4 ()
( ()
)
1718 102 17 S1204 ()
Se40 Se60 Se20 Se60
Se60 S1204
102 4 ()
17>
1718>S1204> 102
#3 WxFEMETNEEAZMERARE R BERF I
Table 3  Effects of selenium on subordinate function values of wheat at seedling stage under drought stress
0, MDA SOD POD
1718 CK 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4
Se20 0.836 1.000 0.500 0.682 0.864 0.810 0.038 0.073 0.126 0.548 3
Se40 1.000 0.843 0.625 1.000 1.000 0.810 1.000 0.463 1.000 0.860 1
Se60 0.883 0.549 1.000 0.749 1.000 1.000 0.744 1.000 0.721 0.850 2
102 CK 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4
Se20 0.092 0.643 0.400 0.410 0.294 0.805 0.800 0.040 0.104 0.399 3
Se40 1.000 0.862 0.800 1.000 0.294 0.888 0.800 0.120 0.646 0.712 2
Se60 0.425 1.000 1.000 0.711 1.000 1.000 1.000 1.000 1.000 0.904 1
17 CK 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4
Se20 0.789 1.000 1.000 1.000 1.000 1.000 1.000 0.957 0.731 0.942 1
Se40 1.000 0.818 0.385 0.694 0.893 0.565 0.644 1.000 1.000 0.778 2
Se60 0.320 0.372 0.308 0.568 0.679 0.274 0.556 0.043 0.885 0.445 3
S1204 CK 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4
Se20 0.749 0.694 0.333 0.657 0.375 0.297 0.233 0.632 0.556 0.503 3
Se40 1.000 1.000 0.667 1.000 1.000 0.351 0.656 1.000 0.972 0.849 2
Se60 0.787 0.864 1.000 0.750 0.938 1.000 1.000 0.842 1.000 0.909 1
3
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Effects of Exogenous Selenium on Drought Resistance of Wheat
Seedlings Under Drought Stress

LAN Min, YIN Meigiang”, LU Wenjie, WEN Yinyuan, SUN Min, GAO Zhiqiang, HAO Xingyu
(College of Agronomy, Shanxi Agricultural University, Taigu, Shanxi ~ 030801, China)

Abstract: The effects of foliar application of different concentrations of exogenous selenium on morphology and
physiological characteristics of wheat seedlings under PEG-6000 stress were studied to provide a theoretical basis for exploring
the effects of exogenous selenium on drought resistance of wheat seedlings. In this study, four wheat varieties (lines) including
Shunmai 1718, Jintai 102, Jingdong 17 and S1204 (lines) were used as materials, four selenium concentration levels were
designed, including distilled water (CK), 20 mg/L (Se20), 40 mg/L (Se40), and 60 mg/L (Se60) of Na,SeO3. When the second leaf
of wheat seedlings was expanded, the leaves were sprayed with selenium and cultured for 2 days. Then 20% PEG-6000 was used
to simulate drought and wheat seedling were continued to be cultured for 7 days. The morphological and physiological indexes of
wheat seedings were measured. The results showed that exogenous selenium significantly increased the plant height, root length,
root number, fresh weight and dry weight of different varieties (lines) of wheat seedlings (P<0.05); Exogenous selenium reduced
superoxide anion ( O; ) and malondialdehyde (MDA) in wheat seedlings. With the increase of exogenous selenium concentration,
except for the MDA content of Jintai 102, the contents of O, and MDA of other treatmens were significantly lower than CK
(P<0.05). Meanwhile, exogenous selenium increased the activities of SOD and POD in wheat seedlings. With the increase of
exogenous selenium concentration, except SOD activity of Jingdong 17 and POD activity of S1204, the activities of SOD and
POD of other treatments were significantly higher than CK (P<0.05). According to the membership function values, the suitable
treatments for Shunmail718, Jintai 102, Jingdong 17 and S1204 were Se40, Se60, Se20 and Se60, respectively. The order of
sensitivity to selenium is Jingdong 17 > Shunmai 1718 > S1204 > Jintai 102. The sensitivities of the four wheat varieties (lines) to
selenium are different. In conclusion, the suitable concentration of exogenous selenium foliar treatment effectively increases the
activities of protective enzymes such as POD and SOD, decreases the accumulation of active oxygen, alleviates membrane lipid
peroxidation damage, enhances drought resistance ability of wheat seedlings, and promotes the growth of wheat seedlings under
drought stress. The foliar spraying of exogenous selenium is an effective way to relieve the drought stress of wheat seedlings.

Key words: Wheat; Selenium; Drought resistance; Morphological index; Physiological index
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