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Effects of Simulated Nitrogen Deposition on Growth Yield
and Photosynthesis of Rice ( Oryza sativa L.)
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Abstract: To study the impact of nitrogen deposition on rice early rice YUE — YOU 463 seedlings were
transplanted in April 2009 on field conditions ( hydromorphic paddy soil) . The experiment started in April
and lasted till July. Ammonium nitrate solutions were sprayed on the seedlings every 10 days at four doses dur—
ing growing season. The simulated elevated N depositions were equivalent to NO (0) N1 (3 g/(m’ * a))
N2 (6 g/(m>=a)) N3 (12 g/(m’*a)) and N4 (24 g/(m* * a)) with three replicates for each treat—
ments. The results indicated that N treatments enhanced growth yield and photosynthesis. The height and the
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highest photosynthetic rate of N4 increased by 8.9% and 49.5% at tillering stage 6.4% and 28.9% at mil-
king stage. N additions increased Chl a Chl b and Chl (a +b) . At milking stage Chl ('a +b) in treatments
N1 N2 N3 N4 increased by 34.9% 51.5% 111.3% and 143.6% respectively. High N additions in—
creased yield of rice. The yield of NI N2 N3 N4 increased by 1.3% 6.2% 13.0% and 42.6% respectively.
N additions also increased the percentage of non-fully filled grains decreased harvest index and grain sizes.
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Fig.1 Response curves of the rice leaves to different N loads
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Fig.2 Effects of simulated nitrogen deposition on height and tiller number of rice paddies
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Tab.1 Correlative parameters of light responses of Pn in rice paddies
Tillering stage Milking stage
P Lce LSP P Lce LSP
Treatments
/(p,mol'm’z's’l) /(pdmol'm’z's’l) /(p,mol‘m’z's’l) /(pmol'm’z's’l) /(Mmo]'m’z's’l) /(pdmol'm’z's’l)
NO 20.2 15.7 1430 18.37 14.8 1 494
N1 18.6 14.6 1444 17.83 14.9 1683
N2 19.8 14.4 1575 19.92 16.4 1 626
N3 20.6 14.5 1610 22.19 15.1 1631
N4 30.2 14.3 1740 23.67 14.9 1 505
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Different lowercase letters indicate significant difference at 0. 05 level.
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Fig.3 Effects of N loads on chlorophyll contents
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Tab.2 The average per — seedling biomass and yield under the treatments N0 — N4
NO N1 N2 N3 N4
/g Root 8.4+1.0c 9.0 +1.8be 11.1+2.1ab 11.3 +0.2ab 13.6+1.1a
/g Shoot 14.8 +0. 8¢ 14.7 +0. 6¢ 15.5 +0.2be 16.0 +0.2b 17.9 +0.3a
/g Whole plant weight 46.1+2.7¢ 46.2 +3.3¢ 50.0 +3.8be 53.3+2.6b 64.7 +3.8a
Root/shoot ratio 0.22 0.24 0.29 0.27 0.27
/g Filled grain weight per panicle 2.3+1.1b 22.6+1.9h 23.7+1.3b 25.242.5b 31.8 +3.4a
/g Blighted grain weight 0.56 +0.04b 0.45+0.12b 0.57 +0.07b 0.79 +0.19b 1.32 +0.46a
/( kg * hm =2) Yield 2 006.1 +97.2b 2032.7+173.7b 2 131.7 +115.2b 2267.1 +228.6b 2 861.4 +302.2a
Harvest index 0.492 +0.001 0.477 +0.027 0.465 +0.004 0.462 +0.026 0.442 +0.029
/% Thepercentage of non — fully filled grains  13.6 +0.6b 13.7 +1.4b 14.6 +1.9h 17.2 +1. 4ab 19.0 +2.2a
/g 1000 - grain weight 26.5+0.5 26.1+0.4 25.7+1.0 25.4+0.5 24.7+0.3
/em Panicle length 18.6 +2.2 18.3+2.4 18.4 +2.5 18.7 +2.7 18.9+2.9
Effective panicle number 12.4 + 0.9¢ 12.8 +0. 8¢ 13.6 +0.5be 15.0 +1.9b 18.6 +0.9a
P=0.05 0
Different lowercase letters indicate significant difference at 0. 05 level.
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