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Effects of Nitrogen Management on Rice Nitrogen Uptake and Nitrogen Concentrations in the Leachate from
Rice Field
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Abstract Effects of nitrogen management on rice nitrogen uptake and nitrogen concentration in the leachate from rice field were examined by
a field experiment. In this study, the nitrogen was applied in three splits as 40%basal, 30% at 10 days after transplanting DAT , 30% 36
DAT and 30% basal, 20% 10 DAT, 50% 36 DAT at three N rates as 0, 150, 240 kg N -hm™. The results showed that three N concentrations
NH:-N, NO;-N and total N in the leachate reached the highest on the third day after fertilizer application, and thereafter decreased. Three
N concentrations at 7th day were separately in ranges of 5.6%~16.9% 13.8%~22.5% 22.5%~34.5% at the third day. Grain yield, nitrogen
uptake and three N concentrations in the leachate were significantly increased as the N rates increased from O to 240 kg N -hm™. At the N rate
of 240 kg N-hm™, grain yield and nitrogen uptake were 6.2% and 16.4% higher when the nitrogen was applied in three splits as 30% basal,
20% 10 DAT, 50% 36 DAT, compared with that of the N splits as 40%basal, 30% 10 DAT, 30% 36 DAT. However, the concentrations of
NO;-N and total N in the leachates were 8.9% and 4.8% lower in former splits than the latter splits, respectively. No obvious differences in
the NH; =N concentration in the leachates were observed among different N splits. The results revealed that appropriate fertilizer application
in three splits as 30% basal, 20910 DAT, 50% 36 DAT could increased grain yield, nitrogen uptake and decreased nitrogen leaching loss.
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Table 1 Nitrogen treatment in paddy field experiment Noio
/kg+hm™ 2 . B
Treatment Total nitrogen amount Ratio of application
N CK 0 =30%:20%:50%
Niso 150 =409%:30%:30% NO;-N- 1IN NHi-N
Nison 150 =30%:20%:50%
Noos 240 =40%:30%:30% B
Noas 240 =309%:20%:50% NO;=N TN
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Figure 1 Nitrogen concentrations in the leachate after three times urea application
2 o
Table 2 Differences of NH; =N .NO;—N and TN in the leachate NH:-N NO;—=N
under different treatment NH:-N
treatment NH:-N NOs;-N TN
No 0.26 d 0.88 e 158 ¢ 18]
Nisoa 0.70 be 3.13 ¢ 5.30 ¢
Nisos 0.61 ¢ 2.94 cd 5.01 ed NHE-N 191
. 0.88 a 403 a 6.70 a o
N
Noon 0.83 ab 3.67b 6.38 b NH:i-N ©
N
5% ) NH;-N
NH;-N NH:i-N

Note Different small letters mean significant 5% levels.
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Table 3 Correlations between N concentration in the leachate and N fertilizer application kg+hm™
Treatment /NH;-N /NO;-N /TN
k b r b r b r
1 1th application 0.05 0.12 04727 0.21 6.71 0.910 4* 0.32 1.34 0912 1*
2 2th application 0.02 0.33 0411 4 0.37 2.38 0.949 3* 0.24 3.23 0.894 4*
3 3th application 0.02 0.51 0413 6 0.26 1.19 0.923 8%* 0.26 2.6 0.956 4*
4
Table 4 TNA of rice under N management at different stage
/kg-hm™ /kg+hm™ /kg+hm™ /kg+hm™
Treatment Mid-tillering stage Panicle initiation Heading stage Maturity stage
No 1221 ¢ 4185 ¢ 61.55 e 68.54 d
Nisoa 37.06 b 85.83 b 109.21d 124.83 ¢
Nison 3455 b 80.81 b 120.79 ¢ 14241 b
Noios 4249 a 98.08 a 152.22 b 148.60 b
Nowos 41.57 a 102.17 a 194.03 a 173.02 a
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Table 5 Differences of yield and its component under different treatments
/ / Setting 1 000—seed Harvested
Treatment  Valid panicle/no-m™  Total grain/no-panicle™  Solid grain/no-panicle”’  seed Rate/% Weight/g Yield/kg-hm™
N, CK 197.64 ¢ 174.60 d 154.59 ¢ 88.71 a 30.57 a 7164.0 d
Nisoa 247.59 b 204.46 ¢ 17425 b 8525 ¢ 2945 b 8 685.0 ¢
Nison 238.14 b 216.20 b 186.45 a 86.23 b 3047 a 94320b
Noon 27945 a 21485 b 18132 a 84.44 d 28.90 ¢ 9702.0b
Naon 266.76 a 221.39 a 188.96 a 8535 ¢ 29.78 b 10 305.0 a
39.6% 26.4%. B
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