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Enhancement effect by nitrate on rice plant during the whole growth period and

its physiological mechanisms
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Abstract Along with the increasing scarcity of global water resource and gradual seriousness of drought there is an urgent
need of developing water-saving technologies such as intermittent irrigation or even aerobic cultivation of rice. Moreover

the rhizosphere of rice roots is actually in partial oxidized status due to the released oxygen by rice roots. In well — drained
soils ammonium NH,  converts rapidly to nitrite and then to nitrate NO,  so NO, nutrition is becoming more and
more important for N nutrition of rice plants. Solution culture experiments were carried out to study the effects of NO, on
the yield of two rice cultivars with different nitrogen use efficiency NUE . For more mechanisms of responses of rice to
NO, yields components rice growth N uptake and assimilation were also studied at different growth stages. Nitrification

inhibitor dicyandiamide DCD was applied to prevent nitrification and denitrification in nutrient solution. The results
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obtained were as follows. Compared with those of 100/0 NH,"-N/NO; -N a ratio of 75/25 NH, -N/NO, -N increased the
spikelets per panicle of Nanguang cultivar high NUE and increased its grain yield by 21%  while the yield of ELIO
cultivar low NUE has no significant differences in the two nutrient solutions. NO; addition increased total N accumulation
and dry matter production in Nanguang by 36% and 30% respectively averagely for the four growth stages while the
increased effect of NO; was not found in ELIO cultivar. In the mixture of NO, and NH, nutrient solution the nitrate
reductase activity in the leaves and glutamine synthetase activity in the roots 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 nitrogen uptake and assimilation by NO, might contribute to the increased grain yields of Nanguang. Rice
cultivar with high NUE has stronger response to NO, than the rice cultivar with low NUE suggesting that there might be a

relationship between NO; nutrition and NUE.

Key Words rice nitrogen use efficiency NO, grain yield mechanisms
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1.1
2 Oryza sativa ELIO 2003 ~2005
ELIO 1
1 180 kg/hm* 2004
Table 1 Characteristics of the rice varieties evaluated in the experiments N =180 kg/hm”
d cm kg/hm? g
Cultivars Growth duration Tillers/plant Plant height Grain yield Kilo-grains weight
Nanguang 163 7.3 108 11.1 26.8
ELIO 157 3.4 96 7.7 39.7
1.2
30%H,0,  30min 7d pH6.0 172
2 IRRI Fe Fe EDTA-Na,
Si0, 120mg/ kg 5.89 g/L
5L 20L
HCI NaOH pH 1 2h 3d 1
2
1.3
30d 60d 90d 120d
H,S0,-H,0, AA3
NR
NRA GS GSA NRA GSA .
1.4
SPSS ANOVA SPSS 11.0.0 SPSS Inc. 2001
2.1
2 ELIO
21% ELIO
2 ELIO
25% 16% ELIO
ELIO
2.2
2.2.1
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47%
33% 21% 19% ELIO
2
Table 2 Component traits of grain yield in different treatments
| NH; / NO; e L . ” s
Cultivars : Grain yield Panicle number Spikelets per panicle Seed setting Kilo-grains weight
100/0 14.7+1.07 a 6.04 £0.47 a 53.6+3.11 a 76.1+4.41 a 22.7+1.25a
Nanguang 75/25 17.8 +0.82 b 6.01 £0.33 a 67.2+4.09 b 88.2+4.80 b 23.1+1.17 a
ELIO 100/0 9.80+0.76 a 3.97+0.25 a 40.5+3.15 a 41.9+3.06 a 30.5+1.62 a
75/25 10.5+0.88 a 4.02+0.31 a 41.1+2.99 a 45.5+2.72 a 31.8+1.33 a
3 + SE ab 5% Each value was the average + SE of

three replicates. a and b indicate the significant difference at p <0.05 of same cultivar between different treatments at 5% level of probability
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Fig. 2 Effect of enhanced nitrate nutrition on the N accumulation in
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Fig.3  Effect of enhanced nitrate nutrition on NR activity in the leaves
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Fig. 4 Effect of enhanced nitrate nutrition on GSA activity in the roots
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