31 3 Vol.31 No.3
2003 5 Journal of Hohai University Natural Sciences May 2003
210098
COD  NH, -N .NH, -N
NOy NO; -N
X53 A 1000-1980 2003 03-0241-05
1
NH,f NOs
()2 2~5
NOy
0,
NH/ NOy
367
COD NH; -N  NO;s -N
1
34°11'N 117°07'E 3.5m
1986 Im? 1 2 —
20 em 1
60cm 120cm 180cm 240cm  310cm Table 1 Main pollutants and their
concentrations in irrigation wastewater mg L'
COD NH4 -N NO, ™ -N NO; -N
) 8 10 1995 ~ 56.0 6.00 0.004 0.68
1998 3
2002-10-09
50109001

1966 —



242 2003 5

COD  NH, -N 1. 3~5h 150 ~ 180 kg.
1d 2d 3d 5d 7d 11d 16d 19d 24d 31d 41d 52d 60d pH
COD NH; -N  NOj -N . . 5
cm 0~55~20 20~40 40 ~ 60 cm TN NH; -N
NO; -N
NH, -N NO;s -N COD
pH .
TN pH 0.01 MCaCl,
NH;/ -N  10%NaCl NOs; -N
750 mm 6~9
2
2.1
NH, -N 56.0mg/I.  6.0mg/L NO3 -N
0.68 mg/L. NH; -N 60 cm
NH, -N 6.1% 46.3% NO; -N 50.1%
2.2
COD NH, -N NO; -N .
COD NH/ NO; -N
0,7"° . 0,
a. . 8 10 . 8 29.8C 9
24.0°C 10 16.5C.
7-10
b. . . 150 ~ 180 kg 8
10 174 mm.
. 50% ~ 60%
NO; 0 8 9
1 37% 50% ~ 60% 20 cm
2.
70 60
60 | .
=
g S0} # 50
E a0l % —o
m@ 301 f& 40 TR /om
o +H =20 2120 —»240
| =60 —180 —-310
30 S S
Ll = 0§z
0 uﬁl o o m m EE s =
m ) g -+ ® %) o)) — =
T X 0= 2 5 A
B 2 8 10
1 8 10 Fig.2 Variation of soil moisture

Fig.1 Daily precipitation from August to October from August to October



31 3

243

2.2.1
COD  NHf -N 3d 34
56 mg/L 24 h 2
NH; -N NO; -N 2 8
12
— FHEHkE e COD
60 16
167 +coD 0.8
2% = o NH;-N -
< ) 5 £ 12} 106 &
<40 S S S
I 50 5o * on
p I 1 § = = gt s 104 2
‘0 = X o o b2
= 20 | § 8 s i
H ® leo|e 4 © 4 ’:8 L 1 02 T
° o g ° Z
0 s 0 0% o o m0
m jung juny m o o [\ I
502 g 8 a £ = &
o m =) m o o 2 =)
o (=)} — 2 —
H 4 H#
3 4 COD NH{ -N
COD
Fig.3 Temporal distribution of average soil moisture Fig.4 Temporal distribution of average concentration
and COD concentration in lysimeter over all soil profiles of COD and NH; -N in lysimeter over all soil profiles
3 9 37% 50% ~
60% . COD NH; -N NO5 -N
COD NH, -N 3.
COD NH COD
60%
7~12
NH; -N NH; 3d NH; -N
COD 4 . 1% 2 r 0.82
0.90. NO5 -N NH; -N .NOs NH/ NH,
NO; 1314 NO;
15 NO;
NH,;
2.2.2 0.8
COD NH, -N = —~
£ 0.6 @
S 5
e 04 %
=) ~
8 16 17 S z
. 0.2 E
COD NH/ 0' . . . . 0
3.5m 20 60 120 180 240 310
2 COD NH; -N TIEEHE/em
5 COD NHj -N
NH, -N COD
NH4+ N 1* 2= Fig.5 Spatial distribution of average concentration
f COD i+ =N in lysi
0.86 2* 2-0.60 5 of COD and NH; -N in lysimeter



244 2003 5

NO; -N NH;f-N  NOj -N 1# =
0.028 2* 2 =0.036 .
3
NH;  NO;j
) COD
NH; -N COD ) NH;
50% ~ 60% NH; -N
NH; -N 2.0mg/L 7.5m
NH; -N 1.44 mg/L. NH; -N
NO;
NO5 -N NH; -N

1 ANTONOPOULOS V. Simulation of water and nitrogen dynamics in soils during wastewater applications by using a finite-element model
J . Water Resources Management 1993 7 2 237—251.
LANCE ] C.Fate of nitrogen in sewage effluent applied to soil J .J Irrig Drain Div. ASCE 1975 101 3 131—144.
SELIM H M ISKANDAR 1 K. Modeling nitrogen transport and transformations in soils 1 Theoretical considerations J . Soil Science
1981 131 4 233—241.
4 LOTSE E G JABRO J D SIMMONS K E et al. Simulation of nitrogen dynamics and leaching from arable soils J .J.Contaminant Hydro
1992 10 5 183—196.
5 TANAKA S FUNAKAWA S KAEWKHONGKA T. N mineralization process of the surface soils under shifting cultivation in Northern
Thailand J .Soil Sci Plant Nutr 1998 44 4 539—549.
TILLOTSON W R WAGENET R J. Simulation of fertilizer nitrogen under cropped situations J . Soil Science 1982 133 3 133—143.
HUTSON J L. WAGENET R J. Simulating nitrogen dynamics in soils using a deterministic model J . Soil Use Manage 1991 7 2 74—
78.
8 SORENSEN J N. Effect of catch crops on the content of soil mineral nitrogen before and after winter leaching J .Z Pflanzenernihr
Bodenk 1991 155 1 61—66.
9 GABRIELLE B KENGNI L. Analysis and field-evaluation of the CERES models’ soil components nitrogen transfer and transformations
J . Soil Sci Soc Am J 1996 60 6 142—149.
10 MARTINEZ J GUIRAUD G. A lysimeter study of the effects of a ryegrass catch crop during a winter wheat maize rotation on nitrate
leaching and on the following crop J . Journal of Soil Science 1990 5 41 5—16.
11 TRIPATHI B P LADHA J K TIMSINA J et al.Nitrogen dynamics and balance in intensified rainfed lowland rice-based cropping system
J .Soil Sci Soc Am J 1997 61 2 812—821.
12 FRISSEL M J VAN VEEN ] A. Simulation model for nitrogen immobilization and mineralization A .In ISKANDAR I K. Modeling
Wastewater Renovation by Land Disposal C .New York Johan Wiley & Sons Inc 1981.359—381.
13 ROSSI N CIAVATTA C ANTISARI L V. Seasonal pattern of nitrate losses from cultivated soil with subsurface drainage J . Water Air
and Soil Pollution 1991 60 8 1—10.
14 SHRESTHA R K LADHA J K. Nitrate in groundwater and integration of nitrogen-catch crop in rice-sweet pepper cropping system J . Soil
Sci Soc Am J 1998 62 6 1610—1619.
15 BOWEN W T JONES J] W CARKY R J et al. Evaluation of the nitrogen submodel of CERES-Maize following legume green manure
incorporation J .Agron J 1993 85 1 153—159.
16 TONER C V SPARKS D L. CARSKI T H. Anion exchange chemistry of Middle Atlantic soils charge properties and nitrate retention
kinetics J .Soil Sci Soc Am J 1989 53 4 1061—1067.



31 3 245

17 JIANG Cui-ling XIA Zi-qiang LIU Ling. Migration and transformation of nitrogen compounds in soil A .In ZHANG Jia-bao ROTH
Kurt CAO Zhi-hong et al eds. Transport of Contaminants in Vadose Zone and Prevention of Groundwater Pollution C . Nanjing Southeast
University Press 1999.149—156.

Correlation between soil moisture and transport and
transformation of nitrogen compounds
JIANG Cui-ling XIA Zi-giang CUI Guang-bo
College of Water Resources and Environment Hohai Univ. Nanjing 210098  China
Abstract Experiments of wastewater irrigation in lysimeters show that the soil misture is a main factor affecting the
transport and transformation of N compounds. The increase of soil moisture caused by rainfall and irrigation inspires the
activities of microorganism and accelerates the decomposition of organic matters prompting ammonification and raising the
concentrations of COD and NH, -N. Even though the increase of NH; -N accelerates the process of nitrification the rise

of soil moisture speeds up leaching and denitrification of NO; simultaneously therefore no good correlation exists

between the soil moisture and the concentration of NO3 -N.
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