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Effects of controlled release nitrogen fertilizer on surface water N dynamics and its runoff
loss in double cropping paddy fields in Dongtinghu Lake area. JI Xiong-hui' > ZHENG Sheng-
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China *Wangcheng Key Field Monitoring Experimental Station for Reddish Paddy Soil Eco-environment
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Abstract By using leakage pond to simulate the double cropping paddy fields in Dongtinghu Lake
area this paper studied the effects of urea CF and controlled release nitrogen fertilizer CRNF
on the dynamics of surface water pH electrical conductivity EC  total nitrogen TN  ammonia
nitrogen NH, "-N and nitrate nitrogen NO, -N and the runoff loss of TN in alluvial sandy
loamy paddy soil and purple calcareous clayed paddy soil the two main paddy soils in this area.
The results showed that after applying urea the surface water TN and NH, *-N concentrations
reached the peak at the 1st and 3rd day respectively and decreased rapidly then. Surface water
NO, " -N concentration was very low though it showed a little raise at the 3rd to 7th day after apply-
ing urea in purple calcareous clayed paddy soil. In early rice field surface water pH rose gradually
within 15 days after applying urea while in late rice field it did within 3 days. EC kept consistent
with the dynamics of NH, *-N. CRNF especially 70% N CRNF gave rise to distinctly lower sur-
face water pH EC and TN and NH, "-N concentrations within 15 days after application but
NO, ™ concentration rose slightly at late growth stages compared with urea application. The monito-
ring of TN runoff loss indicated that during double cropping rice growth season the loss amount of
TN under urea application was 7. 70 kg- hm > accounting for 2. 57% of applied urea-N. The two
runoff events occurred within 20 days after urea application contributed significantly to the TN runoff
loss. CRNF application resulted in a significantly lower TN concentration in runoff water from the
Ist runoff event occurred within 10 days of its application and thereafter the total TN runoff loss
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for CRNF and 70% N CRNF application was decreased by 24. 5% and 27.2% respectively com-

pared with urea application.

Key words controlled release nitrogen fertilizer double cropping paddy field surface water ni-
trogen runoff loss.
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Tab.1 The physical and chemical properties of two test paddy soils
pH CEC <0.01 mm
Soil types oM Total N Avail. N Avail. P Avail. K cmol- kg~! <0.01 mm
g kg g kg mg- kg™ mg- kg ! mg- kg ! clay %
Alluvial sandy loamy  4.92 23.8 1. 87 185.7 20.2 91 9.96 36.42

Purple calcareous clayey 7. 67 44.2 3.02 255.3 27.7 115 14. 54 77. 64
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Fig.1 Dynamics of surface water pH after applying urea and CRNF' in paddy field of two cropping rice.

A Alluvial sandy loamy B Purple calcareous clayey. 1

Early rice [l Late rice. The same below.
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Fig.2 Dynamics of surface water EC after applying urea and CRNF in paddy field of two cropping rice.
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Fig.3 Dynamics of surface water TN concentrations after applying urea and CRNF in paddy field of two cropping rice.
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Fig.4 Dynamics of surface water NH, * -N concentrations after applying urea and CRNF in paddy field of two-cropping rice.
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Fig.5 Dynamics of surface water NO; ™ -N concentrations after applying urea and CRNF in paddy field of two-cropping rice.

2 2005 TN
Tab.2 Rainfall amount and TN loss of each runoff event during two-cropping rice growth period in 2005 kg- hm
5.05 5.12 5.21 6.01 6. 18 6.28 8. 14 9.07

Soil type Treatment Sum
CK 0.35 0.31 0.23 0.13 0.37 0.17 0.22 0.25 2.02 D

Alluvial sandy loamy CF 4.74 1.96 0.41 0.19 0.43 0.39 0.15 0.29 8.56 A
CRNF 2.43 1.95 0.45 0.24 0.51 0.25 0.26 0.16 6.25 BC
70% CRNF 2.36 1.74 0.48 0.19 0.43 0.35 0.20 0.20 5.96 BC
CK 0.41 0.33 0.25 0.17 0.41 0.22 0.26 0.14 2.19D

Purple calcareous clayey CF 3.70 0. 84 0.76 0.22 0.61 0.25 0.33 0.13 6.84 B
CRNF 2.33 0.79 0.71 0.17 0.48 0.36 0.33 0.17 5.34 C
70% CRNF 2.29 0. 67 0. 63 0.30 0.59 0.24 0.33 0.15 5.20 C

LSD P <0.01 Values followed by different letters meant significant difference at 0. 01 level by LSD test.

The same below.
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Tab.3 N concentrations and TN loss amount in runoff water at the 1st runoff event during two-cropping rice growth period
in 2005
TN NH, *-N NH, *-N/TN NO; " -N NO, = -N/TN
Soil type Treatment mg- L7! mg- L % mg- L~ %
CK 0.52d 0.45 86. 54 0.23 44.2
Alluvial sandy loamy CF 7.01a 3.33 47.50 0. 44 6.28
CRNF 3.60c¢ 1.90 52.78 0.29 8. 06
70% CRNF 3.49¢ 1. 66 47.56 0.34 9.74
CK 0. 60d 0.11 18.33 0.51 85.0
Purple calcareous clayey CF 5.48b 3.00 54.74 0. 48 8.76
CRNF 3.44c¢ 1.52 44. 19 0.53 15.4
70% CRNF 3.39¢ 1.08 31. 86 0.50 14.8
70.2%  58.3% 64.2% 70% CRNF
68.8% 57.0% 62.9% 3 TN
20 d TN CK. TN
2 TN 25.2% P<0.01 .
CF CRNF 70% CRNF 3~4
CK. TN N 0
8.56 6.84 kg- hm™? TN
300 kg: hm ™ 2.85% 2.28% K
TN 8.12  6.38 kg-
hm 2 150 kg- hm > 5.41%
4.25%. CF CRNF  70% CRNF
™ 27.0%
30.4% 21.9% 24.0%.
1 CRNF
TN CF 48. 6% 70% 30% 7~10d
37.2% 70% CRNF 50. 2%
38.1% 2 CRNF  CF
70% CRNF 2
11.1% 19.7%.
1 NH, *-
N 50% NO, "-N 4
10% TN NH,*-N  NO, -N
40% 3. !
TN NH,"-N EC pH
NO, " -N CK TN NH,"-N EC
OH" pH
NH, *
OH" pH 15d
NH, * 3
5.7% * TN pH
TN
NO; " -N
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