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Modeling the Ammonia Volatilization from Common Urea and Controlled Releasing
Urea Fertilizers in Paddy Soil of Taihui Region of China by Jayaweera-Mikkelsen
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(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Sciences Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The ammonia volatilization on the Typic Gleyi-stagnic Anthrosol with application of common urea and controlled release urea ( LP-
S100) fertilizers in the rice seasons in paddy soil of Taihui region of China was modeled by Jayaweera-Mikkelsen model. Results showed great
difference of ammonia volatilization from two type fertilizers was detected with lysimeter experiment in the rice season. Nitrogen loss via
ammonia volatilization after common urea application with conventional ways was 29%-35%, while only 5% of controlled release urea-N was
volatilized. The Jayaweera-Mikkelsen model was over estimated the total amount of ammonia volatilization in the whole season, and great
deviation from the measured data was obvious for the higher volatilization from common urea fertilizer. The estimated data were 2.95-4.19 times
of the measures one for common urea treatments, while they were 1.19-1.40 times of those measured for LP-S100 treatments. The order of
magnitude quotient was one of the indicators to evaluate the model estimation. The value of it was 0.8, which indicated the estimation of the
model need improvement. Though sensitive analysis for the five parameters in the model was tested and amended the parameter of the
concentration of NH," -N, a limited term was inducted in the model operation. The amended model got better results as the ratio of estimation
to measured data was decreased to 1.12-1.28. The alga activity in the paddy field influenced ammonia volatilization and might make the failure
of the model estimation of the original model.

Key words: paddy soil; ammonia volatilization; model estimation
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) 3 R % . . . ) .
Z ] 2001.08.01 3T PR #R 0.00 0.00 0.00 6.56 13.12
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Fig.1 Measured and simulated daily flux of ammonia volatilization in different fertilizer application treatments
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Table 2 Change of ammonia volatilization by the changing of parameters in the model (for example of data on 26th, Jun)

BRI ES Mot NH; Caq) PR R T by YRR R %%?ﬁwﬁ
/mol*m~3 /5! /mol*(Les) ™! /kg*hm™2 ez
3.00 0.030 5.57%x 1073 2.85x 1073 19 0.47
NH; -N/mg* L~ 6.46 0.056 5.57x1073 6.13x 1073 41 1.00
10.00 0.101 5.57x 1073 9.49x 1073 64 1.56
7.20 0.003 5.57x1073 3.22x 1073 2 0.05
pH 8.48 0.060 5.57x 1073 6.09%x 1073 41 1.00
9.80 1.350 5.57%x 1073 1.02x 1073 687 16.68
10 0.02 5.33x 1073 1.92x 1073 13 0.32
IEC 25 0.06 5.57%x 1073 6.09x 1073 41 1.00
40 0.18 5.76x 1073 1.70x 10* 115 2.79
1.2 0.065 2.13x1073 2.33x10°* 41 1.00
JKAL/em 4.6 0.065 5.57x1073 6.09x 1073 41 1.00
9.0 0.065 2.85x107° 3.11x 1073 41 1.00
1.0 0.065 3.35x 1073 3.66x 1073 25 0.60
A me s ! 2.3 0.065 5.57x 1073 6.09x 1073 41 1.00
4.0 0.065 1.07x107* 1.17x107* 79 1.92

1) NHf -N¥RJ¥: 6.46 mg*L~"; pH: 8.48: 25°C; /KA7: 4.6 cm; A 2.3 mes™!

MEL E g5 ANHEE 0T vk PR 2 A
4 KT () NH, Caq) FHE R H 2R 2L ks X
R (R AEDR E AT IR 5% i AN () AT 5 i 1) 28 4% K
AR AT 2 7 NH, -N 1 pH 24X kTG %
Wiy, 7K A ANl 5 NH, Caq) T3, BAT 5 %)
2 NSECERAT A2 i 1A A B, A TIONIE
L5 U R TR0 11 bE 2wl LA H, NH -N IR E S &
VER ARG, [ G FEAH G R ECh 1, e S5
HEHRELH LSRR, (HARIE ] 8% K
Py IR IS TCAR IS A 1) R U R pH A d R
TR 7 A 1.2 AN RIRSL S T 285 K &1 20 £5 11
ZE, FLUR R B S NH -N ORI il 3 % R A8 A
ANK IR A e AN U R 7 Rt , IS 0048 1E 1 £
AT pH f A 7T g, {22 pH M3/ R 4 #E6E 51
A R B I B AR, 1T FLE AT 2 T AN 2 B4 O

R Z T, NHy -N R B 5 24 R M8 R 4E
Uil S, R I SO AR T A B R R S A R
D5 B Al 2o, e 4% R 22 AR K s B, pH W
ZEMANHEIE 0.3, 25 < 2°9C, KA A AT R FEA
AN, U NH; -N A B 8 AR 4k . A 26 20 B th 3R W 4
FER A NH, -N A2 35 10 I AH DG Rk, AT 903
R T A0 Si AP O 22 8 K 0 B, 72T NH, -N
ZHEAF EFT I TG, KRR XA 48 O | 45
WoR, fEF RS R R, B NH, -N W
(1) BAARR , 4 A RS TR 00 A A A I BRI, S #2200 1)
H AR K NH, -N -~F 7 AR A 8 2280 NH, -N 7
AR R TS BE S, XA E 1E s T A 4L
P, B 20P- 11 )32 3(P- T O A 3(P-11 ) B R T #i
() H 25 5 5 S I RS S R R B =
AL 2R e h 28
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Fig.2  Order of magnitude quotient for measured and simulated daily flux of ammonia volatilization in different fertilizer application treatments
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Fig.3  Curves of measured and model estimated ammonia volatilization
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Table 3 Measured and simulated ammonia volatilization and the ratio of

modeling for different treatment in the whole rice season
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M 5.6

CURI00 p-1 6.7 1.19
P-1l 11.6 2.07
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P- ) )
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P-1l 216 1.19
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