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Effects of salt stress on photosynthetic characteristics and some physiological
traits of rice varieties at different nitrogen levels
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Abstract ; [ Objective ] To understand the response to salt stress on rice varieties cultured at different nitro-
gen levels. [ Method] Two north japonica rice varieties were cultured at five nitrogen levels of nutrient so-
lution until booting stage, the changes of biomass, photosynthetic characteristics and some physiological
characteristics of two rice varieties were measured in three salt concentrations. [ Result and conclusion ]
The biomass of rice varieties which were cultured at different nitrogen levels of nutrient solution decreased
under salt stress; there were significant decrease in net photosynthetic rate (Pn), stomatal conductance
(Gs) , transpiration rate (Tr) and apparent mesophyll conductance ( AMC) of rice leaves under salt
stress. The Pn reduction was due to non-stomatal restriction factors in low-nitrogen-level nutrient solu-

tion, however, the stomatal and non-stomatal limitation factors resulted in the Pn reduction in high-nitro-
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gen-level nutrient solution. Under salt stress, the activity of antioxidant enzymes such as SOD, POD and

CAT, the contents of proline and soluble sugar of leaves in 1/2N-level nutrient solution were significantly

higher than those at other nitrogen-levels, the membrane permeability and the content of MDA in 1/2N-

level were lower than those at other nitrogen-levels. The results show that rice varieties cultured in 1/2N-

level nutrient solution can improve the capacity of osmotic regulation, enhancing the salt-tolerance ability

of rice varieties at booting stage. The capacity of salt-tolerance of Jiudaol3 is higher than that of Jijing88.

Key words:rice; salt stress; nitrogen fertilizer; photosynthesis; antioxidant enzyme activity
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Tab.1 Effects of salt stress on biomass of rice varieties at different nitrogen levels m/g
o(NaCl)/ ST AR D) RE
(mmol - 1.7") Dmian Ly U opass s [t Dy Ly U opass s W

0 CK 7.42£0.545%a  1.42£0.052a  7.83£0.629a  1.51+0.120a  6.55£0.287a  0.69£0.029a  5.78+0.405a  0.66£0.01la

40 174N 1.69£0.196ef  0.43+0.057efgh  2.36£0.217efg ~ 0.58 £0.065¢fgh  2.53 £0.287cde  0.31£0.014ef  2.51£0.127cd  0.30 £0.008g
1/2N 3.18£0.545bed  0.64£0.028cdefy 3.8640.242cd  0.98£0.079hc  3.38£0.722bc  0.40£0.012c  4.75£0.179b  0.55£0.013b

IN 6.35£0.137a  1.23+0.116a  5.47£0.262b  1.15£0.128b  4.24£0.735hb  0.50£0.010b  5.71£0.517a  0.530.016¢

N 3.66£0.833bc  0.85£0.055cdel  3.04£0.776de  0.74 £0.068defl  1.59£0.447defg  0.25+0.0055  1.86£0.649de  0.24 £0.006i

4N 1.48£0.388ef  0.65+0.254cdefl  1.5320.1655  0.60£0.047efgh  1.47£0.25%fg  0.20£0.013h  0.81£0.077fg  0.17 £0.006j

80 174N 1.63£0.524el  0.42£0.022gh ~ 2.09+0.07lefg  0.49£0.042gh ~ 2.29+0.750cdel 0.29+0.012f  2.12:0.457de ~ 0.270.012h
1/2N 2.41£0.151cdef  0.62£0.009defgh 3.82£0.245¢d  0.95£0.033bed  3.15£0.201he ~ 0.38£0.009c  3.29£0.679%  0.40£0.027¢

IN 4.02£0.425b  0.88£0.076h  4.50£0.241bc  0.94£0.065hed  3.20£0.274hc  0.33£0.012de  4.73£0.646h  0.45£0.012d

N 2.69£0.454bede  0.79 £0.035hed  2.38£0.035efg  0.69 +0.042efy  1.3420.115fg  0.19£0.007Thi 145 £0.074efg  0.24£0.007i

4N 1.36£0.259f  0.59£0.039defgh 1.52:0.137g  0.52£0.062fch ~ 0.88£0.2235  0.14£0.008; 0.56+0.165g  0.10£0.0061

120 174N 1.38£0.158ef  0.41£0.06th  1.830.394fg  0.47£0.054gh  2.23 £0.075cdel  0.29 £0.009f 1.55£0.286ef  0.26 £0.005h
1/2N 2.40£0.185cdef  0.61 £0.045defgh 2.76£0.779del ~ 0.72+0.052def ~ 3.02£0.165¢  0.34£0.007d  2.73£0.558cd  0.39£0.013e

IN 2.50£0.238cdefl  0.68 £0.080bcde  2.95£0.623defl  0.79£0.034cde ~ 2.65£0.446cd  0.30£0.008f  3.42£0.612¢c  0.3520.007f

N 2.20£0.288defl  0.75£0.05lhed  1.81£0.118fg  0.66 £0.024efs  1.29£0.392fg  0.18£0.009i 0.77+0.085f  0.15 £0.008k

4N 1.18£0.296f  0.51£0.072efgh 1.48+0.568g  0.40£0.039h  0.74£0.223g  0.10£0.04k ~ 0.5420.094g  0.090.0031
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Fig.2 Effects of salt stress on antioxidant enzyme activities in rice leaves at different nitrogen levels
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Fig.3 Effects of salt stress on physiological traits in rice leaves and roots at different nitrogen levels
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Fig.4 Effects of salt stress on plasma membrane permeability in rice leaves at different nitrogen levels
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