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1
Table 1 Badc parameters o the G. EAMS nodd
pH
Sl Bulk il water Totad N NH;-N NO; -N Organic Sand Qay
layers densty oontent ( %) (gkg b (mkg') (mgkg™H meiter >0.05 mm <0.002 mm
0 18 7.10 1.22 23.7 2.25 40.55 147.5 33.6 15.8 15.2
18 26 7.30 1.38 23.8 2.33 6.40 75.2 37.7 15.7 14.5
26 40 7.57 1.51 21.6 1.57 2.50 315 23.3 12.9 14.1
2
Table 2 il noidure sendtive parameters before and &ter cdibration of the nodd
Soil water cortent ( %) Sil porosity ( %) Wilting point ( %) Saturated conductivity (mm h™ %)
il prcfile
layers(cm) Before After Before After Beore After After
cdibration cdibration cdibration cdibration cdibration cdibration cdibration
0 18 27.0 26.0 45.4 43.0 10.0 13.0 15.0
18 26 27.0 24.0 37.8 35.0 10.0 13.0 15.0
26 40 26.0 21.0 33.0 33.0 9.0 12.0 13.0
, 0 10cm 10 20 cm
20 30cm 30 40 cm ,
, Dukes Q. EAMS 10 20cm 30 40 cm
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Table 3 Nitrogen baance in the two plots during the period between July 2003 and Juy 2005 (kg hm™ 2)
Inputs Outputs
Aot No. Date(YYYY-MM) Uptake ratio
Fertilizer Rairfal Leached Ruroff Uptake  Volailized Denitrification Surplus
A 2003- 07 2003 - 12 271 27.0 238 14.0 123 3.00 191 - 271
2004- 01 2004 - 12 3480 22.0 596 28.0 681 257 450 1490 19.4%
2005- 01 2005- 07 0 8.00 269 1.00 156 0 272 - 690
2003 - 07 2005- 07 3750 57.0 1100 43.0 960 260 913 531 25.2%
B 2003- 07 2003- 12 453 13.0 196 3.0 142 27.0 111 -13.0
2004- 01 2004 - 12 1530 23.0 293 4.0 217 176 138 721 14. 00 %
2005- 01 2005- 07 144 29.0 255 16.0 113 73.0 116 - 400
2003 - 07 2005 - 07 2120 65.0 744 23.0 472 276 365 308 21.6%
( 3 2a A ( )
3750 kg hm™ 2, ( )
57.0 kg hm™?2 6 7
1100 kg hm ?, 30. 0 %; , 74.8 %
43.0kghm %, 1.10%); 960 kg hm™ 2, 78.4%
25.2 %: 260 kg hm™ 2, 6.80 %; A B '
913 kghm 2,  24.0%:; 531 kg hm' 2, 21.6% 25.2%,
13.9% , 2004 0% S0%, [17]
19.4% B 9.93 %
, 21.6%, 2004 134% :
6.8% 12.6%,

14.0%

[18]



490

44

14.0%

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8l

[9]

[10]

36.0 % ,G.EAMS

10 %,

,2004,17(1) :37 39.Ma T, Yang F H, Li B.
Qty-oourtry interlocking bet —Specia ecology zne (In Chinese) .
Urban Environment & Urban Eoology , 2004, 17(1) :37 39

Knisd W G. G.EAMS, Qoundwater Loading Hfects of Agricultura
Management Syg¢ems, Verson 2. 10, Publication No. 5. USA : Bio-
logca and Agicuturd Engneering Department , Goadad Han Bx-
periment Sation, Universty of Georga, 1993. 260

Knisel W G. CREAMS: A fidd scde nodd for chemicds, rundf ,
and eroson from agriculturd management sygems. USDA (onservar
tion Research Report , 1980, (26) :635 648

Dukes M D, Ritter W F. Vdidation of G. EAMS nutrient conponent
for wadewater goplication in the Mid-Atlartic region. Bio-resource
Techrology , 2000, 74: 89 102

de PzJ M, Ranps C. 9mulation of nitrate leaching for different ni-
trogen fertilization ratesin a regon of Vdencia ($ain) uinga GS
G EAMS sygem. Agriculture, BEoosysems and Environment , 2004 ,
103:59 73

Knisd W G, Turtola E. G. EAMS nodd gpplication on a heavy day
il in Anland, Agicuturd Water Management , 1999, 43: 285
309

Sang-Ok Chung, Hyeon-S0 Kim, Jin S0 Kim. Mode development
for nutrient loading from paddy rice fidds. Agricuturd Water Man-
agement , 2003, 62: 1 17

Hedund A, Witter E, AnB X. Assesament of N, Pand K manage
ment by nutrient balances and flows on peri-urban svdlholder farms
in southern Vietnam. Europ.J. Agroromy , 2003, 20: 71 87

de PazJ M, Ranos C. Linkage of a geogrgphicd irformetion sysem
with the deams nmodd to assess nitrate leaching in agricultura areas.
Environmenta Pollution, 2002, 118:249 258

Sore KC, Gewig B K, Williams R G, & a.Usng G.EAMS and

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

REVIM to edimate nutrient novement from a goray field and through a
riparian foregt. Trans. Am. Sc. Agric. BEng. , 2001, 44: 505 512

— ,2000, 55(5) :545 554.Qin
M Z, Zheo J. Srategesfor suganable use and characteridics of il
quality changesin urban-rurd margnd area: A case gudy of Kafeng
(In Chinese) . Acta Geographica Snica, 2000, 55(5) : 545 554
,2003,16(4) :4 6.Fang SB, PanJJ,
YagW N, e a. Invedigation and asseessrent on pollution of il
heavy metd's in Nanjing (In Chinese) . Urban Environment & Urban
Eoology , 2003,16(4) :4 6

, ,2004,20(4) :1
5.Zhang QL , Shi X Z, Huang B, & al. Goncentrations of nitrogen ,
phoghorus, heavy metds and their dfecting factors in the suface
water of peri- urban vegetable basesof Nanjing Gty (In Chinese) . Ru-
ra Eoo- Ervironment , 2004,20(4) 11 5

,2006 ,37(2) : 214 219.Zhe Y F, Shi X Z, Huang B, &
al . Spatid variation of il nutrients and its dfecting factors a srdl
scale —A case Sudy of peri-urban areasin Wuxi , Jiangsu, China (In
Chinese) .Journd of il Sience, 2006, 37(2) : 214 219
Beusdinck L , et al. Gain-sze andyss by laser diffractometry : Gomr
pari©n with the deve-pipette method. Catena, 1998 ,32(3) @ 193
208
2000.127 135.Lu R K. Andyticd Methodsdf il and Agro-chemi-
cd (In Chines) . Bdjing : China Agriculturd Science and Techrolo-
qy Press, 2000.127 135
,2005,25(7) : 1621 1625.Wu Y C,
Zhou SL, Wang ZM, & a.Dyanmics and reddue of il nitrate in
summer maize fidd of North China (In Chinese) . Acta Ecologica
9nica, 2005,25(7) :1621 1625

,1995 ,15(4) :427 432. Huang Y X, Lin S
H, Jiang GM, & a.A sudy on N output in crop-il sysemin Ha-
he Basn(In Chinese) . Acta Ecologca Snica, 1995,15(4) : 427
432



3 : 491

NUM ERICAL SIMWL ATION OF SOIL NITROGEN CIRCL ING IN PERI-FURBAN
VEGETABL E FARMING SYSTEMS

Zhang Dongsheng' *  Shi Xuezheng’'  Yu Dongsheny  Huang Biao”  Zheo Yongeun?
Huang Yao! Ingrid Goorn®  Martin Larson®
(1 Colege d Resources and Environmental Sdences, Nanjing Agricultural University, Nanjing 210095, China)
(2 State Key Laboratory d Sail and Sustainable Agriculture, Ingtitute  Sail Science, Chinese Academy o Sdences, Nanjing 210008, China)
(3 The Snedish University d Agricultural Sdences, Department  Soil Sences, Uppsala SE 75007, Sweden)

Abgtract G.EAMS (Qoundweter Leaching Hfect of Agricuturd Management Sysems) is a nodd developed by scientigs
o the U. S. Department o Agricuture, and is mainly used to evd uae environmentd efects o farming practices. The nodd was
used to Smulate the cyding of il nitrogen in the peri- urban areasdf Nanjing. Results showed thet during the period fromJuy 2003
to July 2005, nitrogen input reached 3 810 kg hm' 2, of which 3 750 kg hm’ “came from fertilization and animel wagte, the ret
57.0 kg hm™ “was from rairfdl and irrigation. Nitrogen output was conposed of leaching 1 100 kg hm' 2, runoff 43.0 kg hm™ 2,
crop uptake 960 kg hm™ %, volatilization 260 kg hm™ and denitrification 913 kg hm™ ?, thusforming a surplus of 531 kg hm™?
I€ft in the il asresdue. On such a bas's, nitrogen recovery ratio was caculated to be merdy 21. 6 %  25. 2 %. The resultsin-
dicate that the agricuturd sysem has low fertilizer use dficiency , but causes much pollution to the groundwater. The find ngs
srve as a siientific bads for exploration of optimdl fertilization recommendations and eco-environmenta inprovement in the
region.

Key words Q. EAMS nodd ; Peri-urban areas; Nitrogen cycling



