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Abstract; As an important component of protein and an essential element for plants, animals and human beings, adequate
supply of nitrogen in the crop production-animal production-food-household consumption system is necessary. In addition,
because of the imbalance of nitrogen between production and consumption, a large amount of nitrogen frequently flows in
different regions. Huang-Huai-Hai, located in the east of China, is an important base of agricultural products. And with the
increasing food demand of Beijing and Tianjin, the nutrient flows between different provinces of Huang-Huai-Hai are
common.

Material Flow Analysis (MFA) is a cluster of various kinds of analytical methods, which has been extensively used in
environmental assessment. MFA approach is based on input output analysis (IOA) and has been extended to various
sections. Based on MFA approach, the model of nitrogen flow among regions was established and the mount of nitrogen flow
in “resources-fertilizer-farmland-livestock-family-environment” system was obtained.

The surplus and deficiency rate of fertilizer. feed, plant food and animal food was 33% , — 120% . 38% . 65%

respectively in 2005 in Huang-Huai-Hai. The driving force of nutrient flow in local food chain is the potential nutrient. But
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the factor of populationurbanization ,arable land area,GDP . transport distance . transport price market price and policy etc
also have influence on it. In 2005, the area of Huang-Huai-Hai is the source of nitrogen of fertilizer and food, and the sink
of nitrogen of feed. But in Beijing, nitrogen of fertilizer, food and feed all is the sink. The average cropland load of nitrogen
which comes from other provinces is 872 kg/hm’, which still have a lot of risk to environment even though all this nitrogen
been returned to the cropland. So the collaborative management of nutrient should be carry on in Beijing-Tianjin metropolis

circle immediately.

Key Words: Huang-Huai-Hai Plain; driving mechanism; nutrient cycling;nutrient management ; model
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Fig.1 Demonstration of the nitrogen flow model inter-region
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714 J7 t, B4 356.7 J1 to IWARBREEREKZE, N 251 J7 ;LR HRER 6.4 Tt JEMIMHX A .
2.1.2 EiEEXANARTER SFRFERI ST

T A U X AR B AR L (36 2) ,2005 4E, B X =4 Fi i AR A X KB E b 362.5
T, FoRENT798.8 i t, 5k 436.3 1t ILARE EAMBARROKSE, 250 173.5 77 t fl 115.4
7t
2.1.3 EiEBXERARE™ STRFERG 57

TR N XA L AR (3R 3) ,2005 4, B XY SRSV E R AR S.4
M54.8 Tt MEEAHEYENAZBEARERK, N25.7 Tt MIASIYERARZBRERK, H19.4 T t,

F1 2005 £HEEFBRAM(LFRS) HBEFER(T 1) F2 2005 FEEBXANARAETEER(T Y
Table 1 Supply and demand balance of fertilizer nitrogen in 2005 in Table 2 Supply and demand balance of feed nitrogen in 2005 in the

the province of Huang-Huai-Hai( x 10*t) province of Huang-Huai-Hai( x 10*t)
. s 1K 9% . TRHE IR TR
X
HBIX Region Production Consumption HLIX Region Feed resource Feed demand
Jt.5E Beijing 3 9.4 Jt5¢ Beijing 5.1 24.8
K Tianjin 14.2 13.6 K Tianjin 4.1 20.6
T4t Hebei 190.8 178.4 [t Hebei 110.3 221.5
7 Henan 367.8 268.6 Y5 Henan 125.5 240.9
114 Shandong 495 244 11 %< Shandong 117.5 291.0
EMENF Huang-Huai-Hai 1070.7 714 W UENE Huang-Huai-Hai 362.5 798.8

®3 2005 FHEBXARARATLEER(T )
Table 3 Supply and demand balance of food nitrogen in 2005 in the province of Huang-Huai-Hai( x 10%t)

HEYIE i Plant food MY Animal food
b [X. Region
Az 7% Production 11§ %% Consumption H: 7= Production 11§ %% Consumption

L3¢ Beijing 1.2 5.1 3.1 3.2
Kt Tianjin 1.7 2.9 2.9 1.6
Wt Hebei 30.6 19.7 25.8 6.3
{1 ¥ Henan 54.9 29.2 24.0 8.0
114 Shandong 46.0 26.1 28.3 10.3
EMENF Huang-Huai-Hai 134.4 83.1 84.1 29.3

2.2 WX EYEERR KIS sh A R

EIEEX AR AR RIS A T R MK 4 Pis 2005 FEEEXAE MY BNV EDERRE
R BARFHN N 33% 38% H165% s HRFRIEAR T B, TEFN 120% o (LABRRBRILEIS, B R ; 17
BRREW T EYBVRRR T KBS, BN SHWRWER T, BB R

F4 2005 EHEBXRAUERAEXIBEARDBRE(%)
Table 4 The surplus and deficiency rate of nitrogen in food chain in 2005 in the province of Huang-Huai-Hai( % )

HiIX. Region ALHE Fertilizer f5 %} Feed FEY Y Plant food B Animal food
JbE Beijing -213 -382 -326 -2
Kt Tianjin 4 -406 -72 47
Mt Hebei 6 -101 36 76
YR Henan 27 -92 47 67
114 Shandong 51 -148 43 64
Y Huang-Huai-Hai 33 -120 38 65

2.3 HEFXEYHEAR TS SRR
2005 4F, BN X R BEALIE AR R AR IR Hr 510 356. 7, -436.3 J7 t F1106.2 J7 t, B IR H
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2 26.6 J3 AUIERFRIR A BERACKING N IS TR R R IR H 0 T8 B AR IR HBRALSN, 350
IEfH. BUEEXKAAB IR 11.3 ke/hm” s LU B IR AT R AR, O - 872. 3 kg/hm®,
2.4 WHERXEYEEAVURFTY AR IFOEE LA AP R R E

WK 6 Fi7R :2005 4F , EHER KA VRS AR GHRECE N 481.4 J7 ¢ RA LR 231. 1 J7 ¢, IR
H 52.0% ; QLB A HUR FH AR IR E Ry 204. 7 kg/hm®, JUE{HR , 4 336. 4 kg/hm,

x5 2005 FHEBXRYUEARFIBREMHEFTLHE
Table 5 The potential nitrogen and the average cropland load of the potential nitrogen in food chain in 2005 in the province of Huang-Huai-Hai

ForH( x10*) BB TR Y (kg/hm” )

H1X. Region The potential nitrogen The average cropland load of the potential nitrogen
ALHE Fertilizer /Kl Feed & fh Food A3} Total — fLHE Fertilizer 4%} Feed X Food 41 Total
Jb &L Beijing -6.4 -19.7 -3.9 -30.0 -186.1 -572.8 -113.4 -872.3
Kt Tianjin 0.6 -16.5 0.2 -15.7 12.4 -339.8 4.1 -323.3
4t Hebei 12.4 -111.2 30.3 -68.5 18.0 -161.6 4.0 -99.5
{5 Henan 99.2 -115.4 41.8 25.5 122.3 -142.3 51.5 31.4
11Z5 Shandong 251 -173.5 37.9 115.4 326.4 -225.6 49.3 150.1
FEMEYS Huang-Huai-Hai 356.7 -436.3 106.2 26.6 151.7 -185.6 45.2 11.3

®6 2005 FHEBRXRVMBFIEFNERREERR L AU REE

Table 6 The organic nitrogen and the average cropland load of the organic nitrogen in food chain in 2005 in the province of Huang-Huai-Hai

H4IX Region IIISE'?? 35?$ ‘?ﬂ:ll:. IR IpS ﬁ?ﬁ?ﬁ .
Beijing Tianjin Hebei Henan Shandong  Huang-Huai-Hai
AR FEFF Straw 1 1.7 29 50.4 45.5 127.7
Nitrogen( x 10* t) AZ%&JK Human manure 4.3 2.9 19.3 26.4 26 78.9
B 2K Animal manure 6.2 5.4 80.2 92.2 90.6 274.7
J3t Total 11.6 10 128.6 169. 1 162.2 481.4
A AR B FEFF Straw 0.4 0.8 12.2 20.7 18.7 52.8
Unused nitrogen( x 10 t) A Z&JR Human manure 3.1 2 9.4 12 13.7 40.1
B 2K Animal manure 3.6 3 41.3 44 46.6 138.4
J3t Total 7.1 5.8 62.9 76.7 78.9 231.3
AR R R FEFF Straw 29.5 34.3 42.2 62.2 59.2 54.3
The average cropland AZ¢JK Human manure 125.8 60.5 28 32.5 33.8 33.6
load of nitrogen(kg/hmz) B 7¢K Animal manure 181.1 111.6 116.6 113.7 117.9 116.9
J3t Total 336.4 206.4 186.8 208.4 210.9 204.7

3 #FigEitie
3.1 HiEEX YRR IFET 5 PP HRR O S B R

2005 4F, SIEE X AL AR MEW AR 2 HIE A 356.7 J7 t F1106.2 J7 t, MARRR TH 355.2 77 t,3X
MR AR T ZEMIME KR LS SR Y RS R MR R BLSRFR D5 33% | - 120% 38% Fi
65% o BLUEMFIX A RAR IR E ER MR ™ i A7 e, B B Rl K, E U0 U A B B AR e
FeHh , 2 X R A = PR A Bk 5 (B B g X SR B A P S R I IX BB IR R I T . 7E&
Tr o RN R RPN T, Rl R AL TE mU EER i 8 A i, 2E mC e T S B sh T, B9 T IX 7 ol g i 5 H
&, AT 45 R 3R W X R IR A B A R A B BT % b DX AR B 7 SR B, 2005 4R R R R R sk 1 A 3]
436.3 77 t, FH2 T 22963 J7 t FORAYBR O, MIAIX 2005 4FE K= BAUA 4363 7 to AR ZHIX B A 3 W&
JRBAFBOR XA B SRR , T AT b DA RDRF R — 75 T 0 Tz i 0 3 K, TR ph ARDRE R A
NEBFERRKYEZX IR R, SE BV E IR, AT I, R AE X I8 3 3h A B 5 % F R
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JE TR R S5 RS L AR R K.
3.2 HEERXEWEAZ RSB IRNEE R KSR TS E R

EIRY BRI T “ 57 B, B0 B0 HIE 5 ARBRSIBIR™ I N IR % 3R IR B 3h i
AEAS T, YR U39 11 B Sh YR VR M 3h I A 3 10 B, IR L 5 4 YR VR 3% (O B 06 7 T TR0 A W R A I 4R ]
FEFFE ™ o ABIFAL 57 5 AR RHBIR . FAER K IR WS MRS RSN 7, 37535 >0, )
FAAEFERT IS, VEIZ K SR F5 00 X F6 08 <0, BSR40 P /N T 0 28, BT IZ K B R M A K
FooM L B MR ST R FERE . 2005 48, #EN KALIE GRS A Z RS 51N
356.7., -436.3 J7 t #1106.2 Ji t, RZX WA R RSIIES 1, Z X M LIERZ R HRAZ N H X, A
BRAZHMAKX . EEERXEE 20, FABERAEN, SR TRERMERBNEE KRS, i
B R R AR AR R, RAZFMARX , 42 BN X &4 055/ W3 i F E kg /7, 2005
FEALEH MM X T AGIE R AR AR 6.4.19.7 3.9 T t. IEWEAE ], Wity S5t ey
REREN34.2 7 t, X ERETIE TR IR B YRR MR . A, B RS M R X
B AZR AR, o REAIESR s, (LIRS MK =% B R S4ME M IR E, T B4
PUHEfE FRIE 2 BURESR BS R IS B HEE . B4b, o E K BIE R 3B TAE S 2% R %, A D% 4
{3 B A GDP A ks B A S MR M A YA R F A EX AR NEERE,
3.3 EUENE X WA AR SRR IT AT B X 4R ] ) R

XIRFR AP FR A, R R KSR A R AN R - PR AR R DX b SR S 16 SNt WU, 1% KSR o 3 4
R IR AR, PR T IR A KR S X A HE O SR IR, KRR R I s IR R A, TSR
SR B BRIX o SRR, HIRIC X RWA R 2005 4, #ifEw X2 S MR Z W,
MR RER ML, JtaH X, T LE AR B AR E L, JEATFRAGE 2005 650 X B A7 H
RSN AR BRI HN 872 kg/hm”  MRIEFR T F L, 5X B AR I LILE R 5 1A
AJCEHIX , BEVEY BB RN, B A B 26 SRR A AR SR F W R B e B MR R B
AR A HUIE B AR H , T T B E AR B R R SR B ARRIE (145 ~ 275 ke/hm®) P bR
HEREBOA T SEH L, B 400 TR D#EAILS; MR AT R R EUE T2E T
B 5 Ah , JU 5 X R AL R 3k 84% 53X 6 R B b RBIL 5K & Fh A K WIRAL R BRI T 6 2
TRUAREMNIMEETIA . KL, JEFOR S R B “ SRl )" o MR R B A HUE F R E 750
IR, LR HX A 336. 4 keg/hm® , T35 5 T 25 Mg X (9 F- 24918 204. 7 kg/hm® | B 6553 3R 7E AR X
BRI R AFER KBRS . BRI, BEZIEIL SO B WUR FE W R 6t U8 AR R 32 3740 7
1, V6 o B S HUIE S SR B AR bk PR X AT L LU ZR TR PR R 35 4008, i T R B i 7=
AR B AR, B3 | S ML U X BB HUR W R0, UE I T30, 38 7T LA Ad fL RE AR RHRR 5K 5
BRIt , X R S T P A 0 2R 2 3R 20 LA T I 3 o A
4 RE

FANRBN I AR RPN A S A AT, B E BB L AR SHLEFREZANER,H
REAFI AWML AR BT — AN KR AT T BSR4 A
X R AE X IR S, USRI ], % X R e R R A B R AT TR i TEMNX THRMTE
I A X IR BT SRR B, 27% SO R B BN R G, A S BN E o T —E ME , RO B Wb X &
WI4E SRS G BRBT S DL I% S R RIS BBAR R, #E— 2 X S BT R IE , FFHE1T S 80 0 SRR B 437 R TR 1y
BT o

A ICE X T FRAMEE N FAE X SR W45 5540 WS IR 30 1 BF5 A% , 7T LAFE M X SRR 4 LR 45 B k4 . {H
RIS RER WS RERSTDNT, B THELF RS, HEBNEANFHLRZ IS BHERER
SRFUE . i TBZ R IURIMO Bk 45 | 25 SCIE SR S48 s R B 7 5 B R 1 5T AR B
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R ETFRPLHIR R, H A SO0 T /R K Fish iRk sh 1) LR T — SR . KRR KIS
BFFEIE RL%% 18 X IR e B AR 1F U SE B AR R A GDP T i \BUR R SF it S 2 B R R 9 m,
AR A5 W B RN SR B, FE AT 5
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