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Enhancement effect by nitrate on rice plant during the w
hole growth period and its physiological mechanisms

DUAN Ying-Hua, ZHANG Ya-Li, WANG Song-Wei, SHEN Qi-Rong*

College of Resources and Environmental Sciences, Nanjing Agricultural Uni
versity, Nanjing 210095, China

Abstract Along with theincreasing scarcity of global water resource and gradual seriousness o
f drought, there is an urgent need of developing water-saving technologies, such asintermittent irri
gation or even aerobic cultivation of rice. Moreover, the rhizosphere of rice rootsis actualy in par
tial oxidized status due to the released oxygen by rice roots. In well-drained soils, ammonium (N

H 4+) convertsrapidly to nitrite and then to nitrate (NO5), so NO; nutrition is becoming more an

d more important for N nutrition of rice plants. Solution culture experiments were carried out to st
udy the effects of NO;™ on the yield of two rice cultivars with different nitrogen use efficiency (NU
E). For more mechanisms of responses of rice to NO;’, yields components, rice growth, N uptak
e and assimilation were also studied at different growth stages. Nitrification inhibitor, dicyandiamid

e (DCD) was applied to prevent nitrification and denitrification in nutrient solution. The results obt
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ained were as follows. Compared with those of 100/0 NH 4+- N/ NO;™-N, aratio of 75/25 NH,

N/ NO,'N increased the spikelets per panicle of Nanguang cultivar (high NUE) and increase
ditsgrainyield by 21%, while theyield of ELIO cultivar (low NUE) has no significant difference
sin the two nutrient solutions. NO;"addition increased total N accumulation and dry matter produ

ction in Nanguang by 36% and 30%, respectively, averagely for the four growth stages, while th
eincreased effect of NOg” was not found in ELIO cultivar. In the mixture of NOgand NH 4+- nut
rient solution, the nitrate reductase activity in the leaves and glutamine synthetase activity in the ro
ots of Nanguang were increased by 100% and 95%, respectively, compared to the 100% NH,




*- treatment. All these results showed that the increased spikelets per panicle and improved nitrog
en uptake and assimilation by NO,™ might contribute to the increased grain yields of Nanguang. Ri

ce cultivar with high NUE has stronger response to NO;than the rice cultivar with low NUE, sug
gesting that there might be a relationship between NO; nutrition and NUE.
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