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Nitrogen Balance, Pollution and Management in a Typical Agro — Forest Ecosystem
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Abstract: Field experiments; inspections and participatory rural appraisal were adapted to study on nitrogen balance and non — point
source pollution in a typical agro — forestry ecosystem. The results showed that there was a little nitrogen surplus in croplands and in
farming system; but a little deficit in paddies and in the catchments nowadays. In addition, the forest system showed more deficits.
However, the recorder in 1960s showed a great N deficit mainly because of heavy erosion. The nitrogen balances of croplands and
paddies were relatively reasonable by a mathematical appraisal model. Unfortunately, a great increase of N chemical fertilizer ap-
plications had already led to more non — point pollution risks of gas N emissions and NO; — N concentration in water surface and
groundwater. It has been clear that the forest was playing a great role in reducing erosion and improving the nitrogen distribution a-
mong different ecosystems. Logical fertilizer applications, forest protection, no — tillage farming and nutrient management policy
were the important ways in reducing non — point resource pollutions of agricultural N.
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Table 1 Nitrogen balance of croplands, paddies and forests in the catchment

WiH 2% _ N/mkg _ .Etlﬁz/\éziilj Ll /%
=8 ) 7K A H Mt =87 K F H Mt
A e 6195.3 810.7 — 66. 67 51.86 —
JEE A 2 065. 8 519.1 646.2 22.23 33.21 20. 69
ik M 850. 7 213.8 — 9.15 13.68 —
il 89.9 15.7 — 0.97 1 —
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S35 15.6 3.9 12.1 0.17 0.25 0.39
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ik — — 1.0 — — 0.03
YA BT 9292.2 1563.2 3123.8 100 100 100
b TERI IR AR 3358.9 965.9 — 39.91 59. 80 —
FRNE S A Ak 45 % 3464.6 367.7 — 41.17 22.77 —
JEJE A5 2 516. 4 129.8 161.6 6.14 8. 04 3. 14
IELAR N 255.2 64. 1 — 3.03 3.97 —
WS 148. 1 19.4 — 1.76 1.20 —
HEEH — — 80.3 — — 1.56
jEivv) — — 311.7 — — 6.07
i) — — 45355 — — 88.28
KAk 672.0 68.2 48.3 7.98 4.22 0.94
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Table 2 Nitrogen balance changes of the catchment farming lands in the period of 1960 — 2000
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Table 4 N losses from the farmlands in the catchments
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Table 5 Application rates of N for main Crops
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Figure 7 Soil erosions from different types of cultivations

DL 85
19 4 —— i
=3 —A— AR
<, —o— R+ bl
é | —— ks
LS

76719 6-24 79
AL )

B8 FEMEAXBIERE

Figure 8 Water runoff amounts from different cultivations

7-15 8-19

4.4 TERRERERER

HRPEAS X IR 00 , SR8 BEOR AT J A 46 A
NILTTT (1) B L, SRR K BT S A R AL
TER AR, AR PR IR B AR DDA SG ;s Hak

UM 8 BRIV AE 78 73 R 18 e At Bl il
TEACHEFNA AL FIVE IEANBOR , DA & AR s o
GEURAT A S BRI o (2) ¥ 57045 BRI N —Fh
ST, AL Mt MIPREE AL 43 1 3R 3l T
ERA S HURRZEACR o e XHRVBUE AR A
JIES B AR 9 L E St A K PR It 119 4 7 A0
LRI B HR s PR B St AR PR A4 AR
JUNBORFIZEGE L2520l 5 bR BT 4 B it 11 5¢
SZATARK I TAMESE o (3) XA T i [k
TR R E HEE RN LS E RS

S 30k

LUTAAT 8, £ ARSI (NPS) 75 G2 i 55 45 BEOF T A4 BUIR | IR 35
SHIRI]. A IR, 1999, 18(5) :234 - 237,

[2] Vitousek P, Aber J D, Howarth R. Wetal. Human alterations of the
global nitrogen cycle: sources and consequences|J]. Ecological Appli-

cations, 1997, 7(3): 737.

[31 8 M. RUAEBRGPERERAFREGRT]. fll 3h 5
1, 1998,17(1): 35 - 39.

[4] Beegle D B. Nutrient Management Planning: Justification, Theory,
Practice[J]. Journal of Environment Quality, 2000, 29:72 —79.

[5] Cesare Dosi and Theodore Tomasi, Prefece. Non — point source pollution
regulation: Issues and Analysis[ M]. Edited by Cesane Dosi and
Theodore Tomas, Dordrecht, the Netherland: Ktuwer Academic Pub-
lishers, 1994:9 - 17.

[6] Shepar R. Nitrogen and phosphorus management on Wisconsin farms:
Lessons learned for agricultural water quality programs[J]. Journal of
Soil and Watershed Conservation, 2000, 55(1): 63 — 68.

[7] Herbert L. Brodie and Roden N. Powell . Agricultural non — point source
water pollution control voluntary program in Maryland, Animal Waste and
Land water Interface| M ]. Edited by Kneneth Steele, Boca Rotten, Fori-
da: Lewis Publishers, 1995. 449 — 457,

[8] Chesapeake Bay Program (CBP). State of the Chesapeake Bay Program
office: Annapolis, MD. 1996.

[91 RIER . hE AR SR PR AR BIAL I L
MEJsrCl. deat: spER 1 A, 1998. 172 - 175.

[10] & dnsp, XIWH, HRp, & . IR A RV AE S R G TR0
TEIRF-E DT, V. AH IR0 s s 7], £
HEE AR, 1996, 27(5): 197 - 199.

[11] ZEM B8 . AR s TS YR oY S 5 R R ()], JK B
PRI, 1996(2): 14 - 18.

[12] F 3, 45 . R T Y BERR b 3 A5 . 25 G0 DF A R B Ml A
P51 BTGP BR, 1997, 19(6): 30 - 31.

[13] Li CS, N Vijay, C H. Robert. Model estimates of nitrous oxide emis-
sions from agricultural lands in the United States[J]. Global Biogeo-
chemical Cycles, 10(2): 297 - 306.

[14] % &,k JE, Kazuko Abe® . {0+ K K AR SR 5
By LI, R, 2001, 19 (4 T1): 30 - 35.

[15] ZAhB] . E S @ (ERD IM. JEat: Bher ek, 1991

277 - 313.

[16] thfg . hELHAC T IM]. dbat: PEgO R, 1998.
175 - 200.

[171 k% . TETLHREE A IR HRI[T]. PUI3REE, 1996, 15(1):
67 - 71.



