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Nitrogen Flow in Farming-Feeding System and Its Environmental Impact in China
CHEN Min-peng, CHEN Ji-ning
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: By applying nitrogen flow model for farming-feeding system (NFM-FFS) which integrates soil full nitrogen balance model with
inventory analysis for agricultural pollution, nitrogen flow in China farming-feeding systems and its environmental impact are analyzed. In 2003,
although surface nitrogen surpluses, nitrogen deficit in agricultural soil system in China is estimated to be 623.9 x 10* t, and 13.7 kg/hm’
averagely, which implies that soils in China farming-feeding systems are at the risk of nitrogen content decline and potential soil degradation as
a whole. With a intense nutrient input in arable land and no extra fertilizer input in grassland in China, there is a nitrogen surplus of 1 761.9
x 10" t, averagely 142.8 kg/hm’, while grassland has a deficit of 2 385.7 x 10' t, averagely 90.7 kg/hm’ . As a result, existing negative
impact of cropping activities on water environment as well as grassland degradation may be effectively abated by balancing nitrogen input
between arable land and grassland. Total nitrogen loss from China farming-feeding system is 2 266 x 10 t, including 495.8 x 10" t exported into
surface water by drainage and surface runoff; and 102.4 x 10* t into groundwater by leaching. Lost nitrogen is to be deposited in rivers, lakes
and marine system, and is less likely to return to farming-feeding system. Fertilizer should be the priority of rural pollution control and
management because of its dominant contribution to nitrogen exported into water environment from farming-feeding system.

Key words: nitrogen flow: nitrogen balance; runoff; leaching: water environment; greenhouse gases (GHGs)
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Fig.1 Conceptual structure of nitrogen flow model for farming-feeding system in China (NFM-FFS)
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Table 1 Nutrient input and output of full nutrient balance model

HEBNAN, B R FE L OUT, B3 1D

INT: AL R OUTI : FE 4
IN2: B E IR OUT1CD : VEMIR L
IN3: A= 4 [ 5 OUT1(2): W& i

IN3C): FE2E [ 5 OUT2: &
IN3(2): JEFL A i OUT3: itk

OUT4: ALK
OUTS5: Ttk S il AL 46t 2%

IN4: RS DUR#

IN5: A HUIE
INSC1D: A FFIE
IN5(2): ZR
IN5(3): A3 JRIE
IN6: Fifi

IN7: EE K 7 N

NFM-FFS s&— /N SBR, AN [E IR R AT
B, N R RE R A, Eon HIEEA RN, G
Ao s, Joiikonr LIER A ER D, F



2344 7N 58

F} 2% 28 &

BRI IR T R AR S R IR 23
T A% PP L X g SR A (1 DR D0 L R b AT A R
GRS TFVREAE AR DGH™T, BEARLIX 43 Bkt R4, LA
I EATIANTR] R 538 BE i) AL

2 B

NFM-FFS 58 1) 5 73 50 70 4% B4R A FH R 4L
CLo Sl 72 SCHRC 18, 191 EAT T VRN i i, 48 i 10 1)
PTG XS b A R EUE W AR 2 ~ 4 L HEE K
F TR 22 $ A PR 5 R IR 3 K 2R BRI DB R 5011
AbER T A AL 1T, (E R AT R AT 1 i 7 b X 5 2, B
N 3 RIX (IR 3) A AERR R REI 3%, & &5 3%
JREEF AT HUIE R R R A 1,59, %5 X
RRALL A b ARG C— B i FH B 1 1% ~ 79" -2, 3F
1E 0 ~ 50% TG N AE 5h24) |
F2 4 ERANERZE ST LR IRA R E 5]

Table 2 Unitss indicators and coefficients for non-symbiotic

nitrogen fixation and green fertilizer
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Table 3 Nitrogen input coefficient for irrigation water

X 45 B A YA kg hm 2

Y LRI
R TR G ARV AR
FEHE. MM ERY 3.3~19.5 4.9
L5}

B 7 b X
JTT TG b T T 2
B W7 T B AN 5 FTiTN N = IN
JE X R BRI T AR BT
GRS I NN
T VU 0

9.0~33.8 25.2

T X

F4 SUBRIREBIBEERBUBREIRR"

Table 4 Ammoniation coefficients and denitrification coefficients
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Fig.3  Nitrogen input and output structures in 2003
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Fig.5 Comparison of average nitrogen input from mineral fertilizer in 2003
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Fig.7 Comparison of surface and full nitrogen balance between China and other regions
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Table 5 Nitrogen export from arable land and grassland in different regions
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