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Abstract: In order to clarify the mechanism of silicon enhancing plant salt resistance,Cucumis sativus L. cv

‘Jinyou No. 17 was grown in the hydroponic solution with silicon and NaCl. The effects of silicon on

growth, photosyntheisis, osmotic adjustment and ion accumulation in cucumber seedlings were investiga-

ted. (1) Application of silicon alone had no effects on cucumber growth, while it partly reversed the salt-in-

duced reduction in plant growth, chlorophyll content, water content, photosynthesis, stomatal conductance

and transpiration. (2) The osmotic potential of silicon application was lower at beginning of salt stress, then

became higher than salt alone application. Meanwhile, the osmolytes, especially, the sucrose levels, but not

the proline,were significantly increased than that without silicon application under salt stress. The soluble

protein content was not affected by silicon application. (3)Na™ concentration was increased while K* con-

centration and K" /Na™ ratio were decreased in salt-treated plants. While, this tendency was partly reversed
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by silicon application, especially in the leaves. It can be concluded that silicon application decreases Na™

toxicity and improves the water status in plant,which allows a higher photosynthesis and growth rate,lead

to salt tolerance. Osmotic adjustment, which has little effect at the beginning of salt stress,is not the main

factor of silicon improving the salt tolerance.

Key words: cucumber;silicon;salt stress;osmotic adjustment;ion absorption
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Fig.1 Effects of NaCl and silicon on the biomass and chlorophyll content of cucumber seedlings
The different normal letters in the same stage indicate significant difference among treatments at 0. 05 level; The same as below

1

Table 1  Effects of NaCl and silicon on gas exchange parameters of cucumber leaves

Treatment time/d Treatment P./(pmol » m~2 « s™ 1) G,/(mol e m 2 «s 1) T./(mmol e m 2 « s 1)
CK 10.6+0.8 a 0.994+0.67 a 12.640.6 a
i Si 10.54+0.5 a 0.99-40.66 a 12.940.6 a
Lo NaCl 10.540.3 a 0.4440.60 b 10.940.9 b
NaCl+Si 10.540.9 a 0.56+0.64 b 10.940.4 b
CK 11.8+0.1 a 1.07+0.07 a 12.2+0.1 a
) Si 11.340.1a 0.97+0.13 a 11.840.1a
59 NaCl 11.14£0.1 a 0.50+0.12 ¢ 9.0140.01 ¢
NaCl+ Si 11.1+0.1a 0.81-£0.04 b 10.54+0.1 b
CK 10.6+1.2 a 0.5140.95 a 5.2140.41 a
) Si 10.5+1.2 a 0.47+0.84 a 4.8140.29 a
7o NaCl 6.7740.89 ¢ 0.0741.09 c 1.3140.19 ¢
NaCl+Si 9.2940.96 b 0.1740.93 b 3.2240.46 b

0.05 ( ) .

Note; Within each column, means followed by the different lowercase letters are significantly different among treatments by the Duncan’s

multiple range test at 0. 05 level; The same as below.
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Fig. 2 Effects of NaCl and silicon on water content and water use efficiency of cucumber leaves
2
Table 2 Effects of NaCl and silicon on osmotic potential and organic osmolytes content of cucumber leaves
Soluble sugar content/(pmol » g=1) (1_1/")
- | S Polreemen
/ Sucrose Fructose Glucose Total /e e /e e /MPa
CK 18.5+2.7¢ 25.4%2.0c 43.9£3.4b 87.7+6.9c 237+9a 150+24b —0.7440.01a
Si 17.240.9¢ 22.3%+1.9¢ 37.340.8b 76.7£2.0c 241+ 1a 152+23b —0.7140.01a
Lo Na 29.24+2.5b 33.945.0b 41.34+6.5b 10449b 222+2a 212+32a —0.9340.04b
Si+ Na 44,6+1. 3a 50,614, 7a 67.8+6.5a 163+ 9a 228+ 18a 147+7b —0.9540.02b
CK 2.62+0.32¢ 3.75+0. 26a 5.6910.20b 12.140.7c 223+6a 83.9+3.1b —0.6340.02a
Si 2.3140.12¢ 7.264+0.18b 9.21£0.73b 18.840. 9¢c 230+ 8a 98.1+4.7b —0.6240.02a
50 Na 34,445.7h 6.4940.70b 10.242.5b 51.1+7.9b 195+3b 118+12a —1.0340.05¢
Si+Na 48.3+2. 6a 12.041. 5a 26.0+4.8a 86.4+8.5a 202+6b 91.442.8b —0.93%0.07b
CK 11.440. 3¢ 14.5+2.7a 23.0£5.4a 48.8+8. 1c 261+12a 108+5a —0.73£0.01b
Si 11.2£0. 4c 5.124+0.52a 24.0+1. 4a 49,944, 6¢ 261+13a 102+10a —0.6840.01a
0 Na 46.1+2.5b 15.042. 8a 14.741.4b 75.9+4.6b 226+8b 94,249, 3a —1.0640.04d
Si+Na 51.7+1.0a 19.042. 8a 21.5+4. 3a 92.2+8.0a 230+13b 74,745, 9b —0.9840. 04c
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Fig. 3 Effects of NaCl and silicon on ion absorption of cucumber seedlings
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