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Prevention and control of agricultural non—point source pollutions in UK and suggestions to China
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Abstract : Currently, the world is facing challenges of maintaining food production growth while improving agricultural ecological environ—
mental quality. The prevention and control of agricultural non—point source pollution, a key component of these challenges, is a systematic
program which integrates many factors such as technology and its extension, relevant regulation and policies. In the project of UK—China
Sustainable Agriculture Innovation Network, we undertook a comprehensive analysis of the prevention and control technology, technology
extension systems and related policy measures of agricultural non—point source pollution in UK. We then proposed the promotion of preven—
tion and control of agricultural non—point source pollution in China. Considering the current agricultural resources and environment counter—
measures of “one control” (control over the total quantity of the agricultural water and agricultural water environment pollution ), “two re—
duction” (reduction in quantities of fertilizers and pesticides ), and “three basic countermeasures” (resource utilization, recycling, and
disharm treatment of livestock and poultry wastes, agricultural plastic films and crop straws ), we suggested that in the near future source
control and process prevention should be technical priorities. Optimzation and reduction of chemical fertilizer, combined use of chemical and

organic fertilizers, land utilization management, agricultural sector adjustment and integration of crop production with animal husbandry
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should be the key technologies. The role of non—governmental technical service should be promoted. Government subsidies, ecological com—

pensations and other forms of economic means could be used to encourage famers actively participate in the prevention and control of nitro—

gen and phosphorus losses and pollution in soil and water systems. Related technical documents and regulations should be more specific,

clear, and practical. Collection, transmission and analysis of non—point source pollution data relying on modern information approaches

should also be incorporated in the non—point source control projects. The prevention and control of non—point source pollution from agricul—

true should be integrated into the overall national economic and social development planning, and be unified with the industry optimization

and economic development indicators to improve the quality of ecological civilization construction, aiming at the sustainable economic and

social development in China.

Keywords: United Kingdom; non—point source pollution; agriculture; fertilizer; policy
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Table 2 Agricultural environment protection policies associated with non—point source pollution in UK

% 2 HESERS SRR R IR R R

[36-38]

BRI AR F EEANE B F R i
Al 1986 FREERURXIIR B 43 IR, BEAE 4% S EARO I, SEIRANYOR AR ORE (L, B 1k s DR AP A )
i A 5 B RURRIX (T R RN ARV FEBE 4 RSSO £ RS s e K BT s SR THKR PR 45 o
B TR AR P T A R R AME T SRR Thig s B kL2
FIFREE R Al i it
1991 SR EEE A EZR NG, FEOP PR R RS T A S R s SR T A A LY 5
X RS A0 T 3 A5 et S AHRIRER AR IRE ; PRI & A gt i
1991 FEPRELAUER T FEEKEIHE 2 (1991/1976 )15 5 T 3 [l g R E T 32 FRARAIK -PRRER &t R gk (R w8 IR Ak fR it
R HFRRERNESS X A AEFRERBUR XA 68 MBS X, SRR AR TP Sh P Bt Al S R 50
e AR RIRLR AR S 75
AP SRR S FEMPCE R R AZ A R i CREGRMEAL) B, A4 SRR
B, LA AZ AR A P Bt s PRAPE AL S TS B A 2 5 A K SR
1994 MR E R AR B R AR S SRR YR A S A B A PR R A S Bt
A ZSEULRN 2 gl i K 5
1994 SRV A SR UL BT AR ST R . 2 RS AT BN S RN e LR T SRR IR R g
TFRE/ N
FEHI R (A 22 SRR S AR [R], BRSO 22 FURUR 1o (R 37EF A Sl B HAT 53t 5 TRAP 2 R WA & A g
FIRUR L) A4 3 DX TR 5 b O LA B 954 22 b X A AR VA PRt B 38
Fedu iR Gms 22) s R H
1998 BRI XERINIRRITERIE 22 22 R A R AR LA, LU I/ BR AR 5 ) & AR B AR AR IR 5
BRECRA A e A A B R R R TR HE Sy 5 980 R AR
2000 IKHEEFE S K X2 (K IR S5 RS S, SR BRI RN RS R U B, BTl B BeR K
B BEA T2 B 0T, DS Al BT A AR
2010—  2010—2015 BORF 3 e Ui S/ T L s A Al 5 e AT 95 e A e AR s /R B T IR R K358 ) s D R
2015 K JBUR Jiti S BB A B K S5 T K A S Al R 5 S B A 2l AR A S 4
FIAANEE 3t
DiE7E] B STE Vg e ARV PEBERM AT 5 RN AR AR 7™ 35 PRI 06 BT
AF 55 R R (NSATA R TR 7 AEAR)

S5 =R A AR o BRR LA % [ BURF XS TR0l
SR, B Fe i B AR e R e A 25 IR 55 D RE
o BREEAR R A FF G AHSCEOR , A REIS B R A & Jig
T4 ( Cross compliance ), 2014 4%, JL[E FR5E &
st AR = 55 BB AR 4f o [ D0, 56358 1B 2k W) R
b BORHESE T S [ A K R 3140 (2014—2020) , I
TR BIRCR ZE 1 s gt . AR RGBT RDPE, 2] 2020
SR BT 35 L5, 940 £ A A BRI H (Ui
L AR A SO A A5 ) S TE N I & 2R R ORI
A,

F T s & P A T R B A A e H
T HRAT R PR SR , DR % 33 SR FHAE SO
Bt A Dl M 3 B A JIE it P o Rl AR B
ST AT, Y [ 7 I 3[R BUORAE 2L N (CAP) % [ A AR
My KT FE ST AN AR BOR , 2 )7 T
— = SR AN, EECGVEY) S il
Wt B , A S [R) O B PR RO, 5 A
AN H B0 s — o S ARA P B R R, 3
SALAE B — S A AR PRI e 55 b X S AR

T Sh P Mz R SR AU A R & b
It ARBIR MG S ARHEAT S AU it (SMRs ) Y REL
E AR ROELARAT UM I B AN, AT AR (1) RAF
i A5 (SMR 3), DEFRA %[ 14l 3T 115 Je ff
FR4E T , 95 E AR A 9600 71 « ALK FW (FENE 15
PR Z5) 4 B 3% 5 (2) 76 Al BR Sk fUZAH N (SMR
4), AR A RE R A E P oK, IF X IR £ i
TRER /0 5 AR IE R,

WA E R, B ARS S k.
B ] A5 K R A B pp e ) RN COG T A AR ARAS IR 45
GEIAE S PIM RS T T ARS S
AL , i 1 25 % PR EUR BOR &R 3h T A A
(AR PSR R R 48 4 10 S, 6 B B3 L £
SRR S5 2012 4R TR TR FER R, AKIRE B
TR RARELEN AT, F I HXIZHE 4 5
Jit R8T S0 A 5 A M T35 st R SR it 11 85 L

5 REmESREEIENERENET
Fe [ 7EREA AR D R SE B 11 4RSS , e



822

WM IRERF 7R MEIRRECY IR ]

TAT i A L P R [ T, i (R £ veg ™ A S B AT R 4
JEE T THT A A A ) T TS e e A P 4
ANTR] DX SR BERE -5 2 i Sk A T S e B
TR BLA b, YRSk ] RO AE A R | i) R
AP TEFEAR A B A S B . AR
Vi3 s DX AR A7 (o P e 2 R i SR R 25
iR ) LA BERI ) A K F2 S D7 X
AN PR (NGB A WOK M ) 3 A1, 5 240 1
Ui G U 228 AR ARSI AL (3 A
WA HARME KRN T 50T 7 HR AR TS
Qe ST, B S Ak A B AR
il J7 =X IR I) 5055 ) J2 T U5 e B IR A A
X7 W EE A RO S0, R e 7 B 2 A
ST, 3 AR B A TR SR A AR IR 75 e o
SRR FRES 5 | A T PR AL 5 4
ARBIHES™ SR o = PR TS PB4 AH S B BOR
H, el AT TARBUTIE O R RREHETIR R,
FEOPRAE T AR RSB 2s (R R S55 = 07 A
YERL. BRI AR A2 26 4 5 B A T
AEBUFEARSE M55, LABURFIA 7 I 3Kk 55 19 07
A ARTHEORHES IR 55 Y B AR IR S 5 TS G4
B E B, B0, AR TBOR AN ST T, R
RSBV R TC & PR R AR 2 R AR R
EBRIAMEE G A MR TS QB4 2 i A S
BREZRNTBL, SO A A T TR Yh B
ST, EET RGP EL R I AL, 122
XA IS AR P BE IR, It L B
AN T, AR YT BEANU A AR AL AN R . A
| SR 2 AT ) 22 4 5 8 T R TInR A ™ itk 11
JIRE, FEARTR A A 2 AR E AL AL A RS L , %o
TIRGEAOY TR 75 Yt BAT H 2

S 3Lk

[1] Carpenter S R. Eutrophication of aquatic ecosystems: Bistability and soil
phosphorus[J]. Proceedings of the National Academy of Sciences of the
United States of America, 2005, 102(29) ; 10002-10005.

[2] Moss B. Water pollution by agriculture|J]. Philosophical Transactions of
the Royal Society B: Biological Sciences, 2008, 363(1491 ) : 659-666.

[3] Withers P J, Neal C, Jarvie H P, et al. Agriculture and eutrophication:
Where do we go from here?[J]. Sustainability, 2014, 6(9 ) : 5853-5875.

[4] SRACEL, BHIE S, BT ol IS Sl AR Dl I 21018
527 (3R)BUE5 SEERIT]. Alh T A4, 2011, 27(5): 1-6.

WU Yong-hong, HU Zheng—yi, YANG Lin—zhang. Strategies for con—
trolling agricultural non—point source pollution : Reduce—-retain-restora—

tion(3R) theory and its practice[]]. Transactions of the CSAE, 2011, 27

(5):1-6.

[5] Laspidou C S, Samantzi V. Identifying and quantifying nitrogen and
phosphorus loadings from agriculture and livestock waste in the Penios
River Basin District[]J]. Toxicological & Environmental Chemistry, 2014
(ahead-of—print ) : 1-13.

[6] Yin C, Wang X. Diffuse pollution: A hidden threat to the water environ—
ment of the developing world[J]. Journal of Environmental Sciences,
2014, 9(26):1769.

(713 k. P EAO EIETS QT D] K « LR MR R,
2014.

WEI Xin. A novel framework for agricultural non—point source pollution
management and control in China[D]. Yangling: North West Agriculture
and Forestry University, 2014.

[8] Goulding K. Nitrate leaching from arable and horticultural land[J]. Soil
Use and Management, 2000, 16(Suppl1) : 145-151.

(9] I Bn A2 i e 55 s 3 ARk A 42 [EB/OL]. [2015-11-11]. htip://
www. caein. com/index. asp?NewsID=3911&xAction=xReadNews.
International exchange service center. A profile of the British agriculture
[EB/OL].[2015 -11 -11]. http://www. caein. com/index. asp?NewslID =
3911&xAction=xReadNews.

[10] Skinner J, Lewis K, Bardon K, et al. An overview of the environmental
impact of agriculture in the UK[J]. Journal of Environmental Manage —
ment, 1997, 50(2):111-128.

[11] Neal C, House W, Leeks G, et al. Conclusions to the special issue of
Science of the Total Environment concerning 'The water quality of UK
rivers entering the North Sea’[]]. Science of the Total Environment,
2000, 251:557-573.

[12] Holden J, Haygarth P M, MacDonald J, et al. Agriculture’s impacts on
water quality[R]. The UK’s Water Research Innovation Partnership,
2015.

[13] Howden N J, Burt T P, Worrall F, et al. Farming for water quality: Bal-
ancing food security and nitrate pollution in UK river basins[J]. Annals
of the Association of American Geographers, 2013, 103(2):397-407.

[14] Dolan T, Howsam P, Parsons D J. Diffuse pesticide pollution of drink—
ing water sources ; Impact of legislation and UK responses[J]. Water
Policy, 2012, 14(4) :680-693.

[15] ADAS. Nitrates in water the current status in England (2006 )[EB/OL.
[2015-11-10]. http://www. defra. gov. uk/environment/water/quality/
nitrate/pdf/consultation—supportdocs/d 1 —nitrateswater. pdf, 2007.

[16] Bowes M ], Jarvie H P, Naden P S, et al. Identifying priorities for nu—
trient mitigation using river concentration —flow relationships:The
Thames basin, UK[J]. Journal of Hydrology, 2014, 517, 1-12.

[17] Defra. Guidance for farmers in Nitrate Vulnerable Zones: Planning ni—
trogen use[M]. London ; Environment Agency, Dfefara, 2009.

[18] Defra. Fertilizer manual (RB209 )[M]. 8th Editon. London ; The Sa—
tionery Office, 2010.

[19] Defra. Manure management plan: A step by step guide for farmers[M].
London ; Defra, 2003.

[20] Defra. Guidance on complying with the rules for Nitrate Vulnerable
Zones in England for 2013 to 2016[EB/OL]. [2015-11-10]. https://

www. gov. uk/government/publications/nitrate —vulnerable —zones —in —



X0 b, 2 S A T TS Y B R B B R 823

england-guidance—on—complying-with—the—rules—for-2013-t0-2016.

[21] Burt T, Howden N, Worrall F, et al. Nitrate in United Kingdom Rivers:
Policy and its outcomes since 19707 [J]. Environmental Science &
Technology, 2010, 45(1) :175-181.

[22] Defra. Protecing our water, soil and air: A code of good agricultural
practice for farmers, growers and land managers[M]. London: The Sta—
tionery Office, 2009.

[23]Burt T P, Howden N J K, Worrall F, et al. Importance of long—term mon—
itoring for detecting environmental change: Lessons from a lowland riv—
er in Southeast England[J]. Biogeosciences, 2008, 5(6):1529-1535.

[24] European Union. Implementing the water framework directive and the
floods directive 2015 [EB/OL].[2015-11-09]. https://circabe. europa.
eu/faces/jsp/extension/wai/navigation/container. jsp.

[25] SRR, X8 J1, b i, S5 BRIESER BRI GOR R HE Jr Bk 2
[J]. PUJIBF4E, 2012, 31(1):49-54.

ZHANG Xiao-ling, DENG Li, SUN Jing, et al. Aquatic environmental
monitoring method system in developed countries|J]. Sichuan Environ—
ment, 2012, 31(1):49-54.

[26] Cuttle S, Macleod C, Chadwick D, et al. An inventory of methods to
control diffuse water pollution from agriculture (DWPA )[M]. London
User Manual (DEFRA Project ES0203 ), UK, 2007 113.

[27] £, EHEME. TR 22 gl Ak m IR TS Yo 48 B It 7 4 22 3 7R (D1,
ARSI R, 2011, 27(3): 10-14.

WANG Xiu-ying, WANG Xiao—yan. Comment and implication of agri—
cultura non—point source pollution control practices in Scotland [J].
Journal of Ecology and Rural Environment, 2011,27(3):10-14.

[28] Owen G, Perks M, Benskin C M H, et al. Monitoring agricultural dif-
fuse pollution through a dense monitoring network in the River Eden
Demonstration Test Catchment, Cumbria, UK[J]. Area, 2012, 44(4) .
443-453.

[29] 5 a1 . F [ 45 FE ARV AN A FR LA R xS ). Al
HARZPE, 1995(1):48-51.

GAO Qi —rui. Comparison between domestic and foreign agricultural

technology extension system and its development countermeasures[J].
Journal of Agrotechnical, 1995(1):48-51.

[30] McGonigle D, Harris R, McCamphill C, et al. Towards a more strategic
approach to research to support catchment—based policy approaches to
mitigate agricultural water pollution: A UK case-study[J]. Environ—
mental Science & Policy, 2012, 24 :4-14.

(317 5K HE. ik B G XAl 1 P57 e 1 28 B 4 B A (0], e
Mk, 2006(5) : 38-40.

ZHANG Hong-yan. Economic management measures to deal with agri—
cultural non—point source pollution in developed countries[J]. World
Agriculutre, 2006(5 ) : 38-40.

[32] Defra. The new common agricultural policy schemes in England 2015
[EB/OL].[2015-11-10]. https://www. gov. uk/government/collections/
common-agricultural—policy—reform.

[33] B i, BRI, & [ Al AU BUOR B FE[T]. A0k, 2010(5)
29-32.

BI Jie—ying, NIE Feng—ying. Agricultural subsidy policy in British[J].
World Agriculture, 2010(5) :29-32.

[34] Defra. Common agricultural policy(CAP) reform London 2015[EB/OL).
[2015-11-10]. https://www. gov. uk/government/collections/common—
agricultural—policy—reform.

[35] A PG5 R IR R T B A S 501, Molk 255 1], 2006,
26(1):60-63.

XIANG Zuo—-qun. On public’s participation of environmental protec —
tion of western countries[J]. Problems of Foresiry Economics, 2006, 26
(1):60-63.

[36] Hanley N, Whitby M, Simpson I. Assessing the success of agri—envi—
ronmental policy in the UK[J]. Land Use Policy, 1999, 16(2) :67-80.

[37] Dobbs T L, Pretty J. Case study of agri—environmental payments: The
United Kingdom[J]. Ecological Economics, 2008, 65(4):765-775.

[38] Defra. 2010 to 2015 government policy: Water quality [EB/OL].[2015-
11-10]. https ://www. gov. uk/government/publications/2010-to-2015-

government—policy—water—quality.



