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Variations of Nitrogen and Phosphorus in Surface Water Body of a Paddy Field
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Abstract: A field experiment with independent irrigation system was conducted to elucidate the dynamic characteristics of nitrogen
(N) and phosphorus (P) in surface water of paddy field under different N supply levels in 2003. The results of field experiments
showed that split nitrogen fertilizer application with 4 times greatly increased the concentration of ammonia nitrogen (NHs" - N) and
total nitrogen (TN) in surface water at field initially, then both declined subsequently as the time passed. After the first nitrogen
application, the concentrations of NHi" = N and TN at 9th day for 6 different treatments were separately in ranges of 1. 19% ~

2.70%, and6.03% ~ 18.74% (except CK) at first day. The rate of NHi" — N/TN had the similar trend as TN, NHs" — N. But the
concentration of nitrate nitrogen (NOs; — N) was lower than the one of and the maximum concentration was 2. 07 mg + L.=". It also
showed different trends from TN and NHs — N and the peak concentration value appeared after 3 days urea employed each time. The
same amount of phosphorus application in different nitrogen application treatments showed different results that phosphorus concen-
tration in the surface water. The P concentration in surface water of paddy had some relationships to nitrogen application amounts.

More N application amount produced more P content in surface water of paddy field. In terms of the environment consideration, the
period within a week after the fertilizer application was a critical time to control N, P loss and leaching from flooded paddy field.
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Table 1 Fertilization schedule for the various plots studied

AbF SR kg« hm Nt URFD kg

N-1 0 0

N-1I 75 0.30°(0.15%Y+0.072 +0.06% +0.027)
N-1I 150 0.60°(0.30Y+0.132 +0.129+0.05?)
N-IV 225 0.90°(0.45%Y+0.202 +0.18¥+0.07 ?)
N-V 300 1.20°(0.60 " +0.27 % +0.24 % +0.09 ¥)
N-VI 375 1.50°(0.757 +0.33%+0.30% +0.12 %)
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Figure 1 Nitrogen concentrations in the field surface water after urea application within four times
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Table 1 The linear relation between nitrogen concentrations(mg + L=")in field surface water and the N fertilizer application(kg)

MARE HAWE
LEES A/ b NESS s R/ K R/ b LB s
it
51 102. 448 5.486 0.979"* " 65. 643 -1.267 0.989"
52 77.129 2.012 0.981°" 46. 606 0. 006 0.983""
53 66. 242 0.774 0.986" * 46. 050 -0.012 0.984"
5 4K 51.571 0. 397 0.988" 21.951 - 0.260 0.967"*
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Table 2 The dynamic ratios of NHs' = N/ TN in field surface water after urea application within four times

5 1 Wit Ja 1A /d 5 2 Wit 5 i E] /d

sl

55 3 Yt JE I E] / d 55 4 Yt s I E] /d

1 3 5 7 9 1 3 5 7 9 1 3 5 7 9 1 3 5 7 9
N-10.00 0.02 0.02 0.02 0.07 0.03 0.03 0.02 0.02 0.01 0.52 0.01 0.15 0.08 0.22 0.06 0.09 0.08 0.10 0.08
N-1 0.46 0.26 0.16 0.06 0.07 0.55 0.32 0.20 0.06 0.04 0.55 0.44 0.22 0.11 0.35 0.07 0.07 0.09 0.18 0.08
N-1I 0.52 0.47 0.23 0.12 0.36 0.77 0.92 0.52 0.21 0.11 0.65 0.81 0.76 0.72 0.38 0.16 0.18 0.13 0.11 0.09
N-1IV 0.52 0.74 0.38 0.10 0.21 0.76 0.72 0.16 0.12 0.13 0.58 0.73 0.80 0.65 0.56 0.25 0.66 0.22 0.25 0.12
N-V 0.57 0.86 0.36 0.12 0.21 0.78 0.55 0.20 0.20 0.21 0.65 0.70 0.87 0.51 0.65 0.30 0.54 0.25 0.24 0.09
N-VI 0.57 0.93 0.47 0.20 0.19 0.56 0.79 0.31 0.34 0.29 0.58 0.90 0.81 0.64 0.62 0.37 0.71 0.19 0.15 0.16
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Figure 2 The dynamic cure of phosphorous in the field surface

water within the full time of test
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Figure 3 The dynamic curve of TP/TN in the field tested
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