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Dynamic Changes and Modeling of Nitrogen in Paddy Field Surface Water After Application with Different
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Abstract: A field experiment with large — typed profile — undisturbed monolithic lysimeters was carried out to study dynamics of nitrogen in
paddy field surface water after application with different doses of urea in Taihu Region in the years 2002 to 2003. The five treatments comprised
application rates of 0, 150 or 300 kg N *+ hm ~* as urea (CK, U150 or U300), and 100 or 150 kg N + hm ~? as polyolefine coated with urea
(CU100 or CU150) per growing season. Both treatments (3 replicates) and controls (4 replicates) were arranged randomly. The results in-
dicated that coated urea (CU) treatments, due to their controlled released character, showed a low TN (total nitrogen) and NH:" — N con-
centrations in surface water, and, therefore, the possibility of either nitrogen loss via runoff or ammonia volatilization was low. TN concen-
tration in surface water declined as time after application with urea. NHy" — N concentration in surface water increased rapidly to the maximum
in two days after urea application, and then decreased quickly. Dynamic changes in both TN and NHs = N, followed the first order reaction
(y = Co xe™ ™). The interval of rainfall and fertilization might be the key factors controlling the nitrogen runoff losses. The vital period affecting
the nitrogen loss via runoff fell in 0 ~ 4 days after N application. The potential of ammonia volatilization from paddy field was high during 1 ~
4 days after N application. Heightening the level of ridge of field, or reducing irrigation on initial stages of N application can effectively decrease
the N losses via runoff from the paddy field.
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Figure 1 Dynamic change of N concentrations in the paddy field surface water in 2002 and 2003
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Figure 2 Dynamic change of N concentrations in the paddy field surface water in 2003
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Table 1 Simulation of the changes of TN concentrations in surface water in 2003 with time after fertilization( y = Co x e~ *)

and its regressive parameters
b # Co /mg N - 1! k/h! r P N
FEAE U150 76.897 5 0.021 6 £0.001 0 0.982 2 <0. 001 36
U300 172. 820 9 0.021 8 £0.001 0 0.982 4 <0. 001 36
43 BENC U150 48.784 2 0.026 5+0.001 1 0.983 5 <0. 001 36
U300 98. 669 3 0.023 1 £0.000 8 0.989 4 <0. 001 36
T U150 136.964 8 0.039 8 £0.002 4 0.961 4 <0. 001 39
U300 301.844 6 0.037 2+0.002 5 0.9527 <0. 001 39

R2 —BRMAR(y= Coxe ")3t 2003 FWEREKNL -NREELFITRHOMELER

Table 2 Simulation of the increase of NHi — N concentration in surface water in 2003 with time after fertilization( y = Co x e ")

and its regressive parameters

YLBL] Co /mg N+ L ! k/h~! r P N

e U150 1.501 3 0.0547+0.010 8 0. 866 <0.01 18
U300 1.741 4 0.068 8 +0.011 2 0. 905 <0.01 18

Sy BERL U150 0.762 4 0.096 6+0.0259 0. 699 <0.01 24
U300 2.230 0 0.089 7+0.022 4 0.729 <0.01 24

AT U150 0.693 4 0.1574+0.029 0 0. 855 <0.01 21
U300 1.574 0 0.141 6 £0.022 7 0. 866 <0.01 21
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Table 3 Simulation of the decrease of NH; — N concentration in surface water in 2003 with time after reaching peak ( y = Co x e~ *)

and its regressive parameters

b ¥R Co/mg N+ L~! k/h! r P N

FEIE U150 22.484 4 0.044 8 £0. 050 7 0. 940 <0. 01 21
U300 75.844 0 0.047 7 £0.008 4 0. 866 <0.01 21

SrBENE U150 10.408 5 0.038 2 +0.008 8 0. 864 <0.05 15
U300 30.224 4 0.024 8 £0.002 8 0.962 <0.01 15

e U150 29.403 8 0.045 6 +0.012 0 0.742 <0. 05 21
U300 37.720 0 0.022 5+0.007 5 0. 641 <0. 05 21
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