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Nitrogen is one of the necessary nutrients for plant, and also a primary element leading to environmental pollu-

tion. Many researches have been concerned about the contribution of agricultural activities to environmental pollu-

tion by nitrogenous compounds, and the focus is how to simulate soil nitrogen cycling processes correctly. In this

paper, the primary soil nitrogen cycling processes were reviewed in brief, with 13 cycling models and 6 simulated

cycling processes introduced, and the parameterization of models discussed.
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Table 1 Introduction to 13 soil nitrogen cycling models

B A Models BRI ERR Description of models

NTRM

BRALLR )
NLEAP

SUNDIAL

SOILN

MRl ER b R 20T
DAISY

Bl T IR R Al 18]
CANDY

WAL 2 A R T RR L ¢

DNDC AR T L CON SIS HEER
B R RIE AR A4S CN, BiE

=4, R JURE = Ak A )

NCSOIL
N gy Em HAH L

CERES

RN RHER, LA TR RGN LA
BiN 8% N fRFd IR, FOE AT AR E RIS N
A, AERT SR TV R A R WL R R

G TS B B ER ke, B TIRAG/K IR, BT GIS 58  IAILL RS 3

B AL NN 3R, Hw s R AL B A ikt 2

1815 A logistic BHERHUIME R N & s I8 40 30 1 Sy AT o ag 2200

AR T B AT VRS M N GO PRS0 . RLE AT BUE 2 B T R B N AT
N GR35, A—Ra JrE i B b B R B L 7R B (bl A8 5 A R S LR 4
KU RER ISR SRR SESERABEAN XA A RES B AW AR S N
HEREE AT N XS . B R A R A LR N 3 D 3
V6 R R AL 1R R R D R AR R AR AL 725 T logistic M SRR IR N

PR R A T IR FIE RS S N AL AW A R X R SER om0 S BRI B 25 1, B A
N SN AR PR e E R B VLT 4 AU, IR AL N S 6 A EDY B —
TR AL AE R ST HR 5 ok R 7 R I

AR EEAT 6 200 N AL S WA M X S5 A R s LI LAY 3 AL,
AL R — R0 2 T RN SR A R S A MR PR DL BR B AL L) B TR S

>_

R TR S CON RF, 5 HE BB R 6 A RTE
PLE G L 4 NS E v
TR RS AT AR T logistic B ZRBUILLMR Y A 1 (2]

BB — R IME A R F BRI, & BRI P RS BT A i
KHSZH KA 1R AR SR R LR S A R PR A B e PR 0 LR AL AL R

®
=
N
g

=t
B E=f
2

Mx &
ok
S

T
JsE

B2z
3

KA

=
¥

W ol wE

~ &g

=z mE

oo
ENE e

X

=y

E8

B G T Em
S E e

xS
5

e
REEL
Tt

®
e
prudis
el

= @

h#
@, ; FKARIUAE

EHE B3
[ TR

F—9 3 732 07 R BEALL s T b oot 2 PR K B O R AREALL S 420033 4 st REEIBLVR B X N A R bt 7 (1)

CENTURY

RZWQM

GLEAMS

R EEE MRS R CON MEFRWRK M B2 SRR LA K25 1 20, A op 3t 72 A
HAL KT i FREGETH 4 KB, AT N FREBS W R, 5 LR B A — R % R
PR N BT Y N FRA L N M A ST N By 5% %R BER R, 78 B H A DAYCENT
R, BT A R R R A — R B o R )

ISR A O B R ARSI AL Ml A 2 HE N B B XK B AR e B o, BRI HLASY b s A4S
BE, O WAEM R M — R 5 R I AL AE AL AR B — B o M SR A A R B R
2 FOR IOy AR R N B B R 2 B R AL 18 SR AN AL T Al AR ik sk R )

MR 2 T RO B TOK B e BREUE R PLEY R 3 M R B LR AL AR R
TR B AR A — R 1 7 L A R R G 3 2 oy R B AR L T R R AR

Bl N AR

EPIC REA T E AT IR LR BHE T R E e . ML A4 455 GLEAMS BIRI P H—H,
REAFRE R G RN, MAEASRNESE L. 7B RS SR R 2 B AR A — R
AR B N BEGR T N TR LN R B T IR R A R RN N f Rk

A, d(NH,) /de HRELEE, &, HERERERE, Mk
FHHAE b HERESER, T, FHYORE, NH, b+ 3
VT TR, O WSS P ES Y, HY MR
BT 76 NTRM BRI, 68 I 2R 1 E A )7 85T R
YLERR R, LA ML A R R S 4. B R PR
SYAHLRRE L EHS AT RAGES A SR, Tk
FTREFTENSBAEREN R EEE R L MESAS
it h SR A E R pH R

B EOEZRL, LR L Re AR AR
BRI 48 pHUL 270 13 1402615 S o AR 7 2 1 Yy T B IR
BN T B R S RE D R R AR 5 ARk e (1)
S5 I N A R R R AR B, — S MR S T R A
HEF N,O MRMAFI, B RS N — B HE®
T NoO BERL A7 1260 b 77 4700 0 40 9 4R X AL LT R
VBT T AR B R AR T AL %) | B, Y A 3 45 300 4 4
PG SRR AT b B2 R 3R 0180 | o0 5 4R 0 B R S A
HENREEEEE A ENEREFBEH

pL2.7:9.17.20) 2@ R RIFM R LR E KR EHHR
R RS AL P PR b s A S
4.3 REfbRE

HaiR S BRN— R RAZ R — R H%¥T
2,1 CERESHB A — R NEFEENZLRE, B—8K
AL ERRCR .

Eguie = 6.0 X 10° X Cy X Ty X Wy X b X NO; (7)
HA, by BRI EERR, Cy A LRI F AR
BCWIE (pg - &), Wy H1 T, 43 514K 5 FIR B S i R T,
h HEBRRE. Cy W, M T, XT[FRFH:

Cw = 24.5+0.0031C (8)
T; = 0.1X exp(0.0467T,) (9)
W = 1.0 — (SAT — SW)/(SAT - DUL) (10)

Her, C HHMANBEE, SAT B EEMKE L, sSw i
+IEEKE, DUL B BHET KA &, T, 8 1R
AR, HA % g K TR K
BT, RICE A & E . 7E B AT ARZ 0 N FH R+,



11 34 FBEBS. ARG R AN RGR 2211

BHEEENBASHER TELSE L ERHERANE
BMZ—.

ZRERBMT LIEEE  FESKE RERA ., 15
BHURA R (REE L HKEE C 7)) 3 R A%
mOERBMEEET AR RWAEESNER, FERRST
N, 1 N,O 9 FF Hesg it DA R SR8 734 N, #1 N,O HERLAY
%um[2,12,26,29,31].

4.4 FERIE

HHZERS R W FEFEENEAERLE, o
GLEAMS A A — R 1EFERRZALRE:

r = CNHSexp(— K.t)

Ko, r A—REERER, C, WERPEKE, ¢ N0,
K, A EEH RER T HERFTERR K, = 0.409 x
1.0847P°20 ATP HR . (B AR HEH THRIAEBES
AEMARETEFESERFR ZEEMEEREIBYHE
MR 1 o, BT REZ/D.

HMEEAWEEFERTEEE S KR(EL
KE) ERESE RE. KSHEMIEU T XA EE
FZIL21:26.29.35 wagmes T HHAE TR +
EREmEED R (ESAEMEE AR LB
FECISE b HE AR LR RDRE N EE R
fEms RZHEBANEER AR EEL R, W RR
INHEA AP ERERD.

HEEEMR NABE—BAREEHFEN. F 1,
FEEFERSEWE T, N URE PR AR AN N SE
YN FERIEH 10%£E61S . ERTEHKEIH KD,
ENHB S MR EER MER AT FERHERK
bﬁ[“],

4.5 NH, " Fyah s @S MRt E

FHENH, WS EE MR TS N R RD
—AEFEEM R B R EHEPIA N, NH B E
IR AR AUT H R B A A R AR, BT A S5 R B o RS
&, W Freundlich, Langmuir F f2. # Mz I BHW R EFEQ
B EENESE . LEER N RE L ERR TS
FHRE ., EES KR LET YRR DIEREA RS HX
BB TR X i 4 T 8 R R R R 9 B e X LA 2 R RO
BRI B B (2 NH W €, T ik B X
AR IME NH ME Rz 2 mh s B E ERA
F22 1 HERERET Y REE, N5 NHY 8 5% % E
EME N, WAE I+ WE 2 NH ' 27 NH f R
BT HEAEEEXRN REEMNEWMEER NH BEH
AHE, — MM E S NH 4 FEEM " M HEEN".
“FEEHNH, BSEFENK, W EER NS, B
7 NH BEXE LI AR Al 61422970 BT, 3+ NH, * 5
R MBI REREEA, TR BRI E 7t
ZiARYERE.

4.6 WHERILMEALSE

ERFRMERRNKENFEHEWMEFEZ TENTE
FERESTHEEHK Z —, W DAISY. GLEAMS, SOILN,
EPIC.NLEAP.SUNDIAL ,CANDY &5 81 . f AR #h ik 2k 11 78
BTHEBERITHMIERE. /£ N BRI g, 5 5
BRER MBI R R L BRIk . 13 N T8EF
BB B R X - BRI U2 X R L2620 7 i K A
Bl B2 BB R 5 £ A K B R K 42
HRAFEY. L E KA BHUFE LK S NBHESA. T
KA N B Green-Amptll 1326291 S8 7 B 40 A 1E B2
A Richards AP 04 . B F4NE K L0 X R AR 2R
Wk R HEAT T RSB A 3 13610173030 hgrae S R AR A

5 [EESRE

HRTRARDH LS N FEREAEE K E THERL
RS MRIE. HER —BRHEASH SR T SEY R
B, TT B X S A8 e R i R I L —
FIBEE. X ABERCE 3 MFE: DEASECRA L E
WA EE RREF T EEN N RIS, 05 fRd R
FE XS EH GR N BRI R
B RKEZHEREVHER MRS, MG EHIWHRS
MR EEEERHEN . )NESFR M A EE. HIE KR
&R A BT E AR R RAR R, T B 0 A B AR S5 AL AS
R, MENBE AT R FHESE fPUER
B RER, A ZRMKRER, REEWMS R R 3)
SREHAEEANAHEE. M E NSSHEERERE,
AR R B g EmE &, At R BH"R
A, E NSRBEWFEEEHEIER. A, £ N fFFRE
WERETAANSRY, LZ RGE. B, ST H P ER, 6
BRGRENERRR SRR S eH P w6k
BHIRI S

R, D NBFHREAEATREA RN R ERS, B
HinEABTE &b gk, FAEAB TR A, 5TH
FEEA.

MRERHAFTEHRE, TIE N BIFEEE R A4
#ORIASTEEMHETHAR AN HAFEEE, “38" (M
BEAR GIS, 2REMAL GPS, BE RSOFEARALG LB N
BIHRARG SR ETE NAREEERYEYS HWCH
HEZHBAM GIS AR ML 4, M CERES-GIS, NLEAP-
GIS, RZWQM-GIS, H CERES fl RZWQM DM % K A4 .

EE 3

1 Ahuja LR, Rojas KW, Hanson JD, er al.2000. Root Zone Water
Quality Model: Modelling Management Effects on Water Quality
and Crop Production. LLC, Highlands Ranch, CO; Water Resources
Publication. 372

2 Bardbury NJ, Whitmore AP, Hart PBS, et al. 1993. Modelling the
fate of nitrogen in crop and soil in the years following application of
5N-labelled fertilizer to winter wheat. J Agric Sci, 121:363~379

3 Cui J-B(E&I#), Zhuang J-PUEZEF). 1997. Soil NO; "N trans-
port under field unsaturated flow condition—A simulation study.

Chin ] Appl Ecol (P75 ),8(1) :49~54(in Chinese)



2212 B OA & T ¥ # 16 %
4 Davidson JB, Aldag RW. 1982. Inorganic forms of nitrogen in soils. Management. Boca Raton, FL:Lewis Publishers. 103~171
In; Stevenson FJ, eds. Nitrogen in Agricultural Soils. Madison, W1I; 22 McGill WB, Hunt HW, Woodmansee RG, et al. 1981. Phoenix, a
American Society of Agronomy, Inc. 48 model of the dynamics of carbon and nitrogen in grassland soils.
5 DeBusk WF, White JR, Reddy KR.2001. Carbon and nitrogen dy- Ecol Bull,33:49~115
namics in wetland soils. In; Shaffer MJ, Liwang M, Hansen S, eds. 23 Molina JAE, Clapp CE, Shaffer MJ, et al.1983. NCSOIL, a model
Modelling Carbon and Nitrogen Dynamics for Soil Management. Bo- of nitrogen and carbon transformations in soil; Description, calibra-
ca Raton, FL: Lewis Publishers. 27~ 54 tion, and behaviour. Soil Sci Soc Am J,47:85~91
6 Delgado JA, Follett RJ, Shaffer MJ.2000. Simulation of NO;-N dy- 24 MuX-M(B¥R), Fan S-L(#/IHK).1999. A review on ecology
namics for cropping systems with different rooting depths. Soil Sci models of soil N mineralization. Chin J Appl Ecol (N R
Soc Am ], 64:1050~1054 ##),10(1):114~118(in Chinese)
7 Dutt RG, Shaffer MJ, Moore WJ.1972. Computer simulation model 25 Olson JS. 1963. Energy storage and the balance of producers and de-
of dynamic bio-physicochemical processes in soils. Arizona Agric composers in ecological system. Ecology, 44:322~331
Ezxp Sta Technol Bull, 196:128 26 Parton W], Mosier AR, Qjima DS, et al. 1996. Generalized model
8 Franko U, Oelschagel B, Schenk S. 1995. Simulation of tempera- for N; and N;O production from nitrification and denitrification.
ture, water, and nitrogen dynamics using the model CANDY . Ecol Global Biogeochem Cyc, 10:401~412
Mod,81:213~322 27 Parton W], Ojma DS, Col CV, et al.1994. A General model for soil
9 Frissel MJ, Van Veen JA.1978. A critique of computer simulation organic matter dynamics: Sensitivity to litter chemistry, texture, and
modelling for nitrogen in irrigated croplands. In: Nielsen DR, Mac- management. Soil Sci Soc Am Spec Pull,39:147~167
Donald JG, eds. Nitrogen in the Environment. New York: Academic 28 Sabey BR, Frederik LR, Barthdomew WV.1969. The formation of
Press. 145~ 162 nitrate from NHy -H in soils IV . Use of the delay and maximum rate
10 Garcet JDP, Amaury T, Javaux M, et al.2001. Modelling nitrogen phase for making quantitative predictions. Soil Sci Soc Am J, 33
behaviour in the soil and vadose environment supporting fertilizer 276~278
management at the farm scale. In: Shaffer MJ, Liwang M, Hansen 29  Shaffer MJ, Larson WE.1987.NTRM, A soil-crop simulation mod-
S, eds. Modelling Carbon and Nitrogen Dynamics for Soil Manage- el for nitrogen, tillage, and crop-residue management. USDA Cons
ment. Boca Raton, FL: Lewis Publishers. 571~ 596 Res Rep,34(1):103
11 Gijsman AJ, Oberson A, Tiessen H, et a/.1996. Limited applicabili- 30 Shaffer MJ, Halvorson AD, Pierce FJ. 1991. Nitrate leaching and e-
ty of the CENTURY model to highly weathered tropical soils. A- conomic analysis package(NLEAP) : Model description and applica-
gron, 88:894~903 tion. In; Follett RF, ed. Managing Nitrogen for Groundwater Quali-
12 Grant RF, Pattey E. 1999. Mathematical modelling of nitrous oxide ty and Farm Profitability. Madison, WI: Soil Science Society of
emission from an agricultural field during spring thaw. Global Bio- America, Inc. 285 ~ 322
geochem Cyc,13:679~694 31 Shaffer MJ, Lasnik K, Ou X, et al.2001. NLEAP Internet tools for
13 Hanks ], Ritchie JT.1991. Modelling Plant and Socil System. Madi- estimating NO3-N leaching and N;O emission. In; Shaffer MJ, Li-
son, WI: American Society of Agronomy, Inc. wang M, Hansen S, eds. Modelling Carbon and Nitrogen Dynamics
14 Hansen S, Jensen HE., Nielsen NE, et a/.1991. Simulation o.f nitro- for Soil Management. Boca Raton, FL: Lewis Publishers. 403~ 426
gen dynamics and biomass production in winter wheat using the 32 Smil V. 1997. Nitrogen in crop production: An account of global
Danish simulatior: model DAISY. Fert Res, 27:245~259 flows. Global Biogeachem Cyc,13:647~ 662
15 Huang Y(R #).2003. Carbon and Nitrogen Exchange in Earth- 33 g 11982, Soil Microbiology: A Model of Decomposition and
atmospheric S}tstem.—From Experiments to Models. Beijing: Meteo- Nutrient Cycling. Boca Raton, FL:CRC Press. 273
16 rl'(;lll(;gcinrfl)sr(:SG(IT f’l?lllril:;()m RJ, Peters DB. 1972. Atmospheric am- 34 Whitehead De, Lockye‘r DR: 1987. ghe inﬂue;lce of t?e c;ncer};tra—
monias Absorption by plant leaves. Science, 175:771~772 tion of g.aseous ammonia on its uptake by the caves o Italian Rye-
. . grass, with and without an adequate supply of nitrogen to the roots.
17 Johnson H.L, Bergstrom PE, Jansson, et al.1987. Simulated nitro- Exzp Bot, 38:818~ 827
gen dynamics and losses in a layered agricultural soil. Agric Ecosyst 30 i 1R 1995 The EPIC model. In: Singh VP, ed. Computer
Environ, 18.333~356 Models of Watershed Hydrology. Highlands Ranch, CO: Water Re-
18 Leonard RA, Kinsel WG, Still DS. 1987. GLEAMS: Groundwater odels off Watershed Tydrology. Highlands Ranch, L4 Water Re
loading effects of agricultural management systems. Trans ASAE, sources Publications. 9091000
30:1403~ 1418 36 Xu C, Shaffer MJ, Al-Kaisi M. 1998. Simulating the impact of man-
19 Li C-S(FEK 4 ). 2001. Biogeochemical concepts and methodolo- Zgzerf;zt p;z;iuces on nitrous oxide emissions. Soil Sci Soc Am J,
I . 4 e i -~
et of the DNDC model Quar St (BREFID 2L 37 2hu ZLGRIER), Wen QX(XE#), Cheng L-LUBFIR), e
20 Liwang M, Shaffer MJ.2001. A review of carbon and nitrogen pro- al.1992. Nitrogen in Chinese Soils. Nanjing: Jiangsu Science and
cesses in nine U. S. soil nitrogen dynamics models. In: Shaffer MJ, Technology Press. (in Chinese)
Liwang M, Hansen S, eds. Modelling Carbon and Nitrogen Dynam-
ics for Scil Management. Boca Raton, FL: Lewis Publishers. 55 ~
102 feBEifr EEEB, B, 1980 4, LW RAE. FENF L
21 McGechan MB, Wu L. 2001. A review of carbon and nitrogen in HMESFERREBHR, £FILL 2 5. E-mail: tangguoy @

European soil nitrogen dynamics models. In: Shaffer MJ, Liwang
M, Hansen S, eds. Modelling Carbon and Nitrogen Dynamics for Soil

mails. gscas. ac. cn.




