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The effects of exogenous nitric oxide on growth active oxygen metabolism and

photosynthetic characteristics in cucumber seedlings under NaCl stress
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Abstract The study was conducted in nutrient solution to investigate the effects of exogenous nitric oxide NO on growth
of cucumber seedlings active oxygen metabolism and photosynthetic characteristics in cucumber leaves under 50mmot L~
NaCl stress. The results showed that 10 —400 wmol L' exogenous sodium nitroprusside SNP  a nitric oxide donor

especially 100 pmol L™'SNP significantly alleviated the injury to seedlings and increased seedling growth activity of
SOD POD CAT APX the content of photosynthetic pigment and proline under 50mmo} L' NaCl stress. Similarly net
photosynthetic rate  Pn  stomatal conductance Gs and transpiration rate Tr were also increased significantly.
However exogenous nitric oxide markedly decreased membrane permeability rate of O, production the content of MDA

and H,0, intercellular CO, concentration Ci under 50mmot L' NaCl stress.
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Table 1 Effects of exogenous nitric oxide on the plant growth of cucumber seedlings under NaCl stress
Treatment Plant height cm Stem thickness mm Fresh weight g/plant Dry weight g/plant
NaCl 14.94 £0.99¢ 4.77 £0.18d 19.56 £0.76e 1.54 £0.06e
NaCl + 10wmo} L-! SNP 18.41 £1.34d 4.98 £0.08cd 22.69 +1.20de 1.90 £0. 10d
NaCl +25pmot I.~' SNP 19.68 +0.83cd 4.96 +£0.07cd 23.29 +1.09de 2.00 £0. 14cd
NaCl +50umol L-!'SNP 20.38 +0.82bed 5.13 £0. 17bed 25.03 £1.76¢cd 2.00 £0. 14cd
NaCl + 100 pmo} L~ SNP 23.00 £0.73b 5.49 0. 14ab 31.17 £0.94b 2.42 £0.07b
NaCl +200pmot L-!' SNP 22.05 +1.02be 5.32 0. 15be 27.70 £1.63bc 2.24 £0.13bc
NaCl +400wmot L~' SNP 20.54 £0. 80bed 5.26 £0.22bc 26.64 +1.93cd 2.17 £0.15bed
CK 29.03 £1.04a 5.91 £0.15a 43.00 £1.23a 2.80+0.11a
5% Different letters within the same column indicate significant difference at 5% level the
same below
2.2 NO  NaCl
1 NaCl 0~8d  SOD POD CAT APX NO
NaNO, NaCl SOD
6 1A NO SOD NaCl
0~8d  SOD 248 NaCl 8
NaCl 149.35%  224.57%
50mmo} L.~ NaCl POD SNP POD NaCl
468 NaCl 1B
1C CAT NaCl 4d 6 SNP 2d
CAT NaCl 8 188.35% NaCl 157.90%
APX NaCl 4
SNP 2 NaCl 1D
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NaCl 0, " 6d SNP 0," 8d
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Table 2 Effects of exogenous nitric oxide on photosynthetic pigment content in leaves of cucumber seedlings under NaCl stress

a chla b chlb Car chla + chlb
Treatment mg g~ 'FW mg g~ 'FW mg g~ 'FW mg g~ 'FW
NaCl 1.12 +0.02¢ 0.34 £0.02¢ 0.86 +0.04c 1.46 £0.04c
NaCl + NaNO, 1.19 £0.08¢ 0.37 £0.02bc 0.89 +0.06¢ 1.56 £0. 10c
SNP + NaCl 1.56 £0.04a 0.49 +0.02a 1.19 +£0.02a 2.05 +0.05a
CK 1.35 +£0.02b 0.42 £0.01b 1.03 £0.01b 1.77 £0.02b
3 NO NaCl
Table 3 Effects of exogenous nitric oxide on photosynthetic indexes in leaves of cucumber seedlings under NaCl stress
Net Cco,
photosynthetic rate Stomatal conductance Intercellular CO, Transpiration rate
Treatment 0 2 -1 -2 -1
pmol m™* s pmol m™* s concentration pl: L - pmol m™* s
NaCl 5.81 +0.18¢ 0.16 +0.02¢ 311.67 +8.21a 1.67 £0.13¢
NaCl + NaNO, 6.05 +£0.43¢ 0.17 £0.03¢ 313.33 +18.37a 1.72 £0. 19¢
SNP + NaCl 10.87 +0.72b 0.27 +0.02b 288.67 +10.89b 2.50 +0. 16b
CK 15.20 £0. 12a 0.59 £0.01a 268.00 +10.58¢ 3.73 £0.0la
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