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Estimation and Empirical Analysis of Nitrogen Non—Point Field Pollution in China: IV Trend and Pollution

Extent of Different Type Areas

HOU Yan-lin, LI Hong—ying, ZHAO Hui-ming

(Graduate University of Chinese Academy of Science, Beijing 100049, China )

Abstract: Cases of nitrogen fertilizer non—point field pollution was concluded and analysed in the three types of nitrogen fertilizer non—point
pollution, and traits for every type were concluded. Results were as follows: northeast, eastnorth, Qingzang, westnorth, southwest and Sichuan
pan section, these sections were non—fertilizer pollution areas; northwest section was potential contaminated area, the fertilizer filter would be
severity if the type of irrigation was not improved; Huanghuihai and Jianghuai area have were middle pollution area, for high dosage fertilizer
using; Yangtse rive's triangle, south—east highland, south highland had high fertilizer and water using, which belonged to severe pollution
area. In the last part of paper, we concluded and outlooked the basically the status quo and development trend of nitrogen pollution.

Keywords: China; nitrogen non—point field pollution; type area; pollution extent; trend

PR ARG RAISCE T (T2 OARE i LU AR U X e e, L AL IR, B i

TILCRIRUAR TSR T ) ofs 2 400 12—
A TR TS R BIX IFARAE 5 LK RS
L A SR B AR | 25
TRFEIL, X SIS TR

[ s 13

I ZRAEIX
A DAL AR AL T AR IR 3 48 Pl bk

e B #:2008-12-14

EETE : FEISRIP R D)

PEBTE N AREM(1959—) I M A B2, B0, RS
AL RS I R LSRRI 0 RIS
E-mail: ylhou@263.net

ERAZ AL 5 2 S A U AR AH H A 5 AR TR
{8 Fr o 4 DX 32 [ K Ol Bl B2 A L SEHE g 2 A SR I
RILER R, — R AR 7™ B O X
K, BT AP 22 it S e L~ R T 3 XA, ORI K
B2 ABZ R BRG], R0 R AN 2oliid -
HBIX, HERIK - FIAR I IR T IS 5 P T 5
DX oK B M N 24 /0 T PR M X, 3R ik Ok
A S R PN TR LR AR BT
FEARW , I i BE I 5 S g g, i AE I 5 A
HE v 22 1) 2 S AN K (B RUIE 5 i  BIRC 45 G T, 74K
KAR B Wb PRI VTR L T4 LG ARSI S
AR R OUEEAHEL, VRS A Jo R HE AT R A Ak
TR, BT LA, R EE ) 2R T AN R 22



1342 PREMRAE - v AR T RN T P95 S A 305 0k S SR - IV 2% 2800 DX 5 e e J TR 7

2009 47 H

et AE AR, IFECA TR BPA (i sk i P %
HE, 353t FH A RE) A LA , D) % A6 BH B iR R
SR AT e AN K

HHrgEds B2, Yt A A 247.5~330 kg N-hm™-
season”, BIW/KHMHAEMEEN 11~15mg-L", 5
T BT K A5 Y S T B RTARE X R h = a0
A EARIE it 165 kg N-hm?-season™ J& HHI At
XAFHad Bt A, SR RS B A R
270~300 kg N-hm-season™", PRt Al ASEN H H B4
X K HAEY) R R A B H T 7K /)75 3% , (H e & R
e N B v e = I e AN = WA e S 3) 1
A se 4 n] Lk # 247.5~330 kg N -hm™-season™ Y
KV ABZ, R A L TCHLBCHE RN W B
TC Tt A AE A, ph M RS A TrT 0 2 T LA T
o

ITHEARX

AXJETHTFHX, BR—2 iy K 2
A REB Sy A HE: W F= L 5 AR 7K P2 400 mm 22
£,6.7.8 AFIK 300 mm ZE A7, — Y P R
ey, DRI Tt 2R AN 2 e P A O R, A, SR
JEREXT H T KA 233 s e, HR— 2 i ™= 7K e
i K= AT 35 3] 800 kg+hm?-season™ PJ_I, jifi &
AT #E i 225 kg hm™-season™, 1% BE b B A7 7F 25 72 1
BT5 4%  AHIK GEHIAEAR DX BT o TR K P LA, AR
AR R TR S5 YL X,

ML pgIx

AXJE T TFRHX, BR—2 Py K 2
Hb, KER3 A HZ TR IR 5 4 K F- 34 400 mm A2 45
/D — M S HAEY) P AN, BT R A 2
TP PIE B A, R, S AR R K AN S
BTG So H KGR ] R AR AR RIS G, (HK e b
FEA DX P AR R, (EASE R A2, AR X —2t
S AT LAE AT I RUIE H AN A P24 34
Jite A, F R 2R i BB 28O0 F AR, T e 2
AN A FH R T B0 A U R 2 1) ™ Ei
FH, LR R AR RNE T A,
FELETEAE TR B TS YL i AT RE ; [RIA, SR B NOs-N LR &
TAH 3, /NESCEKESE NOS-N R
O RN S A S E S TSGR Rk
MpEKEA BV LR, ARHEREHERELENK
N DRI R LA BT X T AR o {HR
AR BE VA A E Y A ] FEeAE , v DL se o A L3 rp
FRER R, N B NP K LURA WU BC At FH A, )

PAREA TS e SR BN A TS YRR . B2 5504 H
A it FH B R AT DR A A ) A S R R AR R
18.4%~72.2% , FF AR A B0 B8 T 52 Ml & 3Lt I 179 2
{3 W R N (TR A D 0 B 0 N N R - 7 51 I 2
FELST BIF 9 445 S 2 B, Tt A AILAE X KNOs &UIE
NO;-N WA —E MHIEH . SR, A UL ESRXT A
JEr NOs-N A —E MidlfEH, (BAPUIEA SR
Al NOS-N ke

\Wii |

ARIX @ TT R, KR, FE R,
TR BRSO T AR D, DU & R 32 (R 2R
FEAE T bR I RK 18 sl R U K R AT R AR ™ o
RIS, B gtk 32l el FE P 48, 32K PR R A
2y, H AT S R TR A KR it , Kk i v R
G T L 5 53R R B R A SR AN 2 iR
FEMKIARTS YR FFR R, S A A 1 e e
T, R A EHEK =, 81 mm AU LR T, B
S i R, ] R A PRI RS . WORRE e
A B T R U K AR T, SRk SR AR
PR N S T XN T R S X S, R
A3 RIS KU X, 5 4 o M P A L, 42 sl /K ) P 2
FEE 7 U L,

V& IX

A DAY A 7= KO, M AN e, A} 3

ARBATIER . RYCER LR R BT
2 HEEHX
VI e X

DA S AP 030
I AR S e D BRI, 15
LR B T T R A
HERARLCHENER IR EL 26 % A R P . 3¢
R E BT — % - 1 BB 1
o, 45 R RS A B RTS8
T8 BOE T HERA RUKT BG L
A, BTG T UL P S 22 e ok 03
AETS YL AR BT R K Y
RS TE

SO T B R AR IF ELW D RS
B, AT AT K5 OB T4
BUFCHUILRC &I, £ 8k NO-N i BB ibe
S N BRI DU AT BUIERS -5E NO;-N
BRI K B R A3 2P,



5 28 455 7 1] AR

Bo¥ ¥ 1343

TR Rt £ 0F A ok
X — D B ) 4 1 3K B T A A IR B R
B, SPHEE KB A F] 273.9 mm, HE
K1Y 60.6% ; i A A M 55 81.8 kg-hm?, H 4
AR 15.7% . HINZKIX IR NHER S L | 1
JoT Hb A2 R IR 7K B AT A 5 | A UM V5 e bl T oK
SR, R B BIETE TS 112, NOs-N 198 sl [m] %
IR LB 1338 R G K A3 AR B VTAE DG o

JE Ve 252 A SCFE Fp R R R B IR R 7 X 4k
NP LA it FH 53 500 kg hm™ @ % WL, Aot
RENCMIF AW TR, 15 T s R LA 15
YUt K FRE LR BUE B Z5 IR

A FRABRVE IR, L anFs FF I8 B2 A B 7K A
AT DRI A AU R 1 R B A B L T K
M5 FE BRI, 3 A R R
JEE RN AR 1 55 e it R AR | b T K R - g
Jo A 2 D) R,

VITHE X

X XA 15 5 VX A A ], oA A ) 32) g
BRI BT

VI YT = fa X

X — i DX DR i R A A R K, S R
TG IX, BRI R XA R MR R DA
R(NO;-N )N F, B A A A WLA & B AR, IF
HA Bl h S A S 2L, ARk
e FERAETEYAEN 6—8 Ay 8], I SR
AT T B TR T K PR BE A5 e o KR T K P S
14 i R AV A I8 b DX AR AR S 38 75 Yo A T 2 8 T A
it 22—, SR FHT K B A B X A BB AR = 1
IR HEIE HE, IRt P X bR 7K T e )
.

3 AmEiX

I I ALE X AR g b X X AR e f X XY
P DCMIXI DU X B A T 2R 3 AN SRR
ST BT, Ferb IXAR P b XA X A g b X 2
J& T R AL K X, S B D, XTPH R DX R R K
Z ABREAE AT, F AT AN BTS i i o XIDY 1] 233
DX il e o AR T YU

4 ZEHEER

AT ST R RERL T RENSCER 2 A BORLEA T /04T, B
7 BRI AN BB IR B A N7 A 2% P A vl Il i 5 4%

DA R, (EE AT DA R 5 Y A S A B
MR RER, IR —/ N

SAEN S, REAZEREmS . PEAE
FHEAEH X 2 [ R EY) 22 () S e AN A, 285 ik
R T S L DX RT3 A b X A it ) e v T P G
X, YT & TR VR, I i i it
FAF Bk i = RGEST , XIS AN A - 5 —
FIEE =28 X PSR A /D, AR e s — 2%
RIX  ZEA B IAXT SR ARSI o , 32 2R R e = 17
Z AR AN Z AR B A A A
UG I, B DS PRag
41 —E—FEYRBERESTREE

FE—AFE—ZRAEY XN, B2 AR it U FAE K i)
BRI, E B B i KB R I, T YL REAS B
i, AN, A RO AR AR BT G U FLr s T
PL—Z-AEYIN 2 AE AR S e T Y B A I 5 Tk L1
VU RIBE PG 5B 53 o X S — 2B, N4 T35 ok
F,— YRR B T8, L, 4 Ok
A, X H R EAR G G L, R
T Ve . BRI N E R N A ;
ORISR AR HFEKE HAT 500~600 mm, 4% 5
7 T0% MK 1154 350~420 mm, BAYRFE KL 50
mm FREORZ (5 2~3 mm FEK AR T 1
em ), Hb K HEFEIR , K ALK ARt A A K,
PEIR AN S B A, T e 20 % i S it FH 25U
SEA AT LU T R R XS KA T5 5 o 248K I [X 3k P A 7K
Dedth S SRbE ARSI AR H O 4 R R
(5 Gl 4, R R A e TR T S M X -4
TRIZ I SR A AR R ST g T S A B 114 Y 7 S
A E BRI BT
42 —F£ZFH YU EREMEFXTRAEME B

FE—AFE 2D L A i X AT il 260 RN AR R K R
AR, R B R g 7 i DX 3 BB X i S
SRR RIAE T 1 s Y™ o R R B A Xt 7K
AR5 G S , WA 2R R R T 4 Tl A ST 3403 Bt 2R
B, AR B E AT YRR . AR E A A
PRREAN A AR BIR ], 30T 103 K FEL R4 A A A 2 W )
B, B, AT LADA A e it A R b X V5 e R — B
A1), NS IN 7RS4 IR IX BT,
5P SN TP P8 v A R IR
DUJI R AR SRS Y R TR T R TS e
BTG BEPE GBI OREE T AR TR RS G A Ll
IR = AT LY S AN N = W S B



1344 PREMRAE - v AR T RN T P95 S A 305 0k S SR IV 2% 2800 DX 5 e e J TR 7

2009 47 H

ARG HEAR 22355 e oK T BEAH DG o
43 BE

H TR FAE AR A4 v 7 e ) - 243 i 2 o
(150~180 kg -hm™-season™)” 5% K 5 &2 F5h5 4
A R, T E 58 4] DS IUK RIS & e kol
B BEE B AR s REXT KR ISR 52 3 2%
T AN G B it FH AU ) o R, o 0 o
Tt AT AR B FNERL, RN R R B,
TH ) A SR R R | (R R T B To A R 55
KAHGEG W7, B 5 Ffe A B T
B, HRAS 4 kR AR 0l R R 4P 1 3
T BXJE AR A 55 YL By i 1 B ) T

Sk

(1] PNETE, 55, B ANS R S A S b i ZHE A TR DISELT]. 5k
Al A},1995, 4:61-66.
SUN Hong—de, et al. The research of moving regularity NOs—N of black
soil and increasing utilization ratio of nitrogen fertilizer [J]. Jilin Agri—
cultural Sciences, 1995,4:61-66.

[2] SRS, 55 AR FUIL IS F Kt BB AR TR 52 [ C). A
FOGIR S NP A AR B 2318 3C8,2001.
ZHANG Xiao—pu, et al. Effects of different nitrogen dosage on maize’s
yield and fertilizer utility efficiency[C]. Nitrogen Circle and Agriculture
and Environment Science, 2001.

B1% k£, i PE LR R WOOR ] S A k], L3
Tl 57K PR, 1996, 2(2): 9-16.
PENG Lin, WANG Ji-zeng. Soil nitrogen uptake by crops, nitrogen leach
ing and loss from the eroded dryland[J]. Journal of Soil Erosion and
Soil and Water Conservation, 1996,2(2): 9-16.

[4] SEEHE, SRR 8 1 BRI TG IL T i S A2 B R 0 oY
[J1. 7K A HEBF5E,2003, 10(1): 58-60,75.
DANG Ting—hui, GUO Sheng-li. Ration study on nitrate accumulation
in ocher arid under the circumstance of fertilized for a long time[J]. Re—
search of Sotl and W ater Conservation, 2003, 10(1): 58-60,75.

(5] SR, A8 359K/ L B A A T B
HZ]. AR IHR,2003, 18(1): 37-43.
GUO Sheng-li, HAO Ming—de. Nitrate accumulation characteristic and
influence factors in small ocher ravine basin[J]. Natural Resource Sci—
ence, 2003, 18(1): 37-43.

[6] ZEi, ZEA: 5. T S XA I AR S R e T A A Uk 2R (0] 1o
HEZS 24,2000, 11(2): 240-242.
LI Shi-qing, LI Sheng—xiu. Leaching loss of nitrate from semiarid area
agroecosystem[]J|. Chinese Journal of Applied Ecology, 2000, 11(2): 240-
242.

(7148 4, R IIAE. 5t K0T (o i U e - 8 7 A i A 00 A S PR
HFE R[], 485 3R8E, 2000, 9(1): 23-26.
FAN Jun, HAO Ming—de. Effects of orientate fertilization for a long time

in arid area on nitrate distributing and accumulating in soil section[]].

Soil and Environment, 2000, 9(1): 23-26.
(8] SBIEF, AXAFAEL. A7 HLAL X S P T 1 25 U 2 S0 O AU 5[],
TK A ARFIFSE,2000, 7(4): 123-126.
GUO Sheng-li, YU Cun—zu. Simulated test of effects of organic manure
on leaching of NOs—N in soil profile[]]. Research of Soil and W ater Con—
servation, 2000, 7(4): 123-126.
(9] Esiig WY, Lh 5. TR b 32 2k RS PR R AR )] v L
Al 24,1993, 2(4): 34-38.
MAO Duan-ming, MA E—chao. Study on loss ways of urea nitrogen in
Xinjiang three main agricultural soils|J]. Acta A griculturae Boreali—oc—
cidentalis Sinica,1993, 2(4): 34-38.
[10] 0 R, P /KOG R 22 - oKkl F -3 Jo U i A A 52 1.
7K HARHFER,2003, 17(1): 107-111.
YE You-liang, SUN Jian—hao. Effect of irrigation on mineral nitrogen
concentration in soils of maize/barley intercropping[J]. Journal of Soil
Water Conservation, 2003, 17(1): 107-111.
(1] 32507 RS AR IRt 80 o LI A R FRIE R[] T XAl
%¢,2001,19(1):8-13.
YUAN Xin-min. Effects of different nitrogen dosage on soil’s nitrate
accumulation [J]. Agricultural Research in the Arid Areas, 2001,19(1):
8-13.
[12] B LR it 206 3 R KA 2 8 & RS2 R[], AL FREE TR,
2000,19(4):228-229.
HUANG Shao-min. Effects of N fertilizer application on content of ni—
trate—N in soil and underground water[J]. Agro—Environmental Protec—
tion, 2000, 19(4):228-229.
[13] #IChy, B/NEL. AR GAL 25 T St L SETC ML 3l A B Hak sk
VEYLIE AT, e, 1997, 28(4):175-177.
HUANG Yuan—fang, JIA Xiao—hong. Soil inorganic nitrogen’s fate and
it’s potential leaching pollution in vegetable ground in different fertil—
ized conditions[]J]. Acta Pedologica Sinica,1997, 28(4):175-177.
[14] B4R S7. ZUNE TR X 26 /N A2 I R A AN 0 1 MR R0 A1 Y 5
WEET]. TR AE5412,2002,19(1):82-85.
ZENG Chang-li. Effects of using nitrogen fertilizer to rudimental ni—
trate and roots distributing in winter wheat's soil[J]. Jianghan Universi—
ty Science, 2002,19(1):82-85.
[15] RIS 22 . 7 IX - e v 80 3R - 5 A A AR R D] B Al B2,
1994, 5:12-13.
TONG Yan-an. The balance of nitrogen and leaching of nitrate in irri
gation area’s soil[J]. Shanxt Journal of Agricultural Science, 1994, 5:
12-13.
[16] 22T B il FHBENEAT -3 A5 0 A RUSE R[], AR 57 S kL
12, 2000,6(4):397-403.
YUAN Xin-min. Effects of using phosphate on soil’s nitrate accumula—
tion[J]. Plant Nairition and Fertilizer Science, 2000, 6(4):397-403.
[17] 200 R, RS2 A HUIEXT TSRS A RS2 []]. T 5304,
2000, 9(3):197-200.

YUAN Xin—-min, TONG Yan-an. Effects of organic fertilizer on soil’s
nitrate accumulation[]]. Soil and Environment, 2000, 9(3):197-200.
(18] A7, e, B0 H 1Y T 0KE I S S FMIE R SE )] A

A FRE,2003,19(1):27-30.



5 28 45 7 1) AR

B

AL

& 1345

L
¥

ZHU An-ning, ZHANG Jia-bao. Soil water deep drainage and nitrate
leaching in fluvo—aquic soil[J]. Rural Eco—Environment, 2003,19(1):
27-30.

[19] XM, SRIC K. 7™ 4 A L e A5 S0 2k 15 1 K 75 B Sl A
L P AR ZSAO 2741, 2003,11(1):91-93.
LIU Guang—dong, WU Wen-liang. The dynamics of soil nitrate nitro—
gen leaching and contamination of the groundwater in high—yield farm—
land|J]. Chinese Journal of Eco—A griculture,2003, 11(1):91-93.

[20] BT, 2. bt NOs-N 76 - i B RS gl Baitkins 2k sh 45
[J]. HEE SR S MR ,1995,1(2):71-79.
CHEN Zi-ming, et al. NOs—N"s moving characterization and leaching
trends in Beijing Chaotu[J]. Plant Nutrition and Fertilizer Science,
1995,1(2):71-79.

211 A% 5. RS R R R A 2= (0] ARSI [J]. READ 5 77 5 I
412,1998,4(3):237-241.
ZHOU Ling—yun. Effects of soil water conditions on fate of urea nitro—
gen [J]. Plant Nuirition and Fertilizer Science, 1998,4(3):237-241.

[22] XD, = 3R AR Bk T LRl A R R S ST
[ A= A0l 2F41, 2002,10(4):71-74.
LIU Guang-Dong, WU Wen-liang. The dynamics of nitrate nitrogen
leaching through soil in high—yield farmland ecosystem[]J]. Chinese
Journal of Eco—Agriculture, 2002,10(4): 71-74.

(23] 7. AN [R5 i G A 0T 5 2 1T+ S TR WL ek B ) )
[J]. B R SNk, 2002, 8(3): 282-287.
TANG Li-ling. Effects of different irrigation and fertilization strategies
on soil inorganic N residues in open field of vegetable rotation system

[J1. Plant Nutrition and Fertilizer Science, 2002, 8(3): 282-287.

[

25

[27] E A, E5E. T LR MR BT 25 2 HAE B T

24) B BT I SE L FALHE F X BRI TS LB SE L)) A A E 3R S LR
2F41%,1998,4(1):8-15.
LV Dian—qing, TONG Yan-an. Study on effect of nitrogen fertilizer use
on environment pollution[J]. Plant Nuirition and Fertilizer Science,
1998,4(1):8-15.

SN, SRR . A DX K HE S R AR T 2 4,

2001,29(2):21—25.
LI Rong—gang, XIA Yuan-ling. Water saving irrigation and control of
nitrogen leaching in Taihu Lake region[J]. Journal of Hehai University
Natural Sciences, 2001, 29(2):21-25.

[26] EF, firsr i, 5. 1T S8 1 HERUR R B HX K SR 5852
WFFEN) T E R 5 PR 5%, 2002,11(6):554-558.
WANG Shao-ping, YU Li-zhong, et al. Nitrogen leaching in the purple
clay and analysis on its influence on water environmental quality in
Shanghail]]. Resources and Environment in the Y angtze Basin, 2002,11
(6):554-558.

I3 AR
[J]. HrTA M 24412,1997.9(2):57-61.
WANG Sheng—jia, WANG Jia—yu. Soil profile distribution characteris—
tics of leached nitrogen form in paddy fields[J]. Acta A griculture Zhe—
Jiang Ensts, 1997,9(2):57-61.

(28] R 5L5%, BHAR. AR A T PR SRR WEFE(T]. Par Al
KRR, 1999,21(3):228-232.
YU Gui-fen, MAO Zhi—yun. Study of N migration and leaching losing
in purple soils[J]. Journal of Southwest A gricultural University, 1999,
21(3):228-232.



