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Preface

Preface

With 6% of available water resource, 9% of arable land and one third consumed chemical fertilizer
of the world’ s total, China has fed well21% of the total population on the earth, and so has contributed a
lot to our globe. Nevertheless, both severe lack of resources per capita and the dated quantitative growth
of agricultural production have led to a heavy load of agro—environment for a long time. The desertification
and degradation of farmlands, loss of soil nutrients, heavy metal pollution, residue pollution from pesticides
and agro—films, and the Green House Gas emission occasionally occur in many regions, which have
resulted in serious environmental pollution in China. The data of the first national environmental pollutants
investigation in 2010 shows that the total nitrogen, total phosphorus and chemical oxide demand (COD) in
environment from agriculture are respectively 56%, 62% and 42% of the national total amount. Agriculture
has become the first source of the above pollutants in Chinese water system. Obviously, how to control
agricultural pollution becomes an important issue to the environment health and agro-products safety, the
sustainable development of rural economy, and the win-win goal between the environment safety and social
and economic development.

The irrigation area along the Upper Yellow River (IAUYR), as an old saying goes that it is the only
region being benefited by the river, is well known in China for its large—scale and the feature of auto—flow
network. The region not only plays an important role in food supply in the west of China, but has carried
on the culture both of agriculture and the Hui and Han people for over 2000 years. However, as the use of
chemical fertilizers, pesticides, compound feed and agro—film continuously increase in the area, more total
nitrogen, amino nitrogen, total phosphorus and COD go into the environment under the traditional farming
mode and have seriously affected the regional water quality. The above agricultural pollutants account for
over two thirds of the regional total load. Recently monitoring data show that water quality in all the drainage
ditches are graded at the fourth or fifth level, and the water quality at the outlet is usually one grade worse
than that at the inlet of the Ningxia irrigation area. It is undoubted that agricultural pollution has been the
main source of water quality degradation both in the irrigation area and in the Yellow River; the shortage
and deterioration of water resource are becoming the fundamental factors hurting the regional sustainable
development.

Fortunately, the environment in this area has attracted great attention from the central and local
governments as well as the sci—tech circle. A series of national projects concerning comprehensive
environmental improvement, including a few sci—tech ones, have been successively launched for the district.
During the period of the eleventh “five—year plan” , a group of scientists from Chinese Academy of
Agricultural Sciences studied and revealed the characteristics of the accumulation, transfer, transformation,
regeneration, complex intersection and the spatial and temporal stretch of the agro—pollutants in the agro—
ecosystems. It is the first in the world that the theory of agricultural multi-dimensional pollution (AMDP)
and the related new concepts, new methods and thinking of how to prevent and control it, were developed.

The State Ministry of Finance launched an important project, the Innovative Construction of the
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Technological Conditions against AMDP, and a monitoring and research base was built in the [AUYR.
Technical integration and demonstration of AMDP controlling in Ningxia have been implemented for years.
This consequently raised the technological level to control AMDP in the area. Based on the actual demands
of sustainability of agricultural production and pollution control in the Ningxia irrigation area, we followed
the new conception and new thought to control AMDP, and did a lot of on-site field experiments and
technological integration. And the circumstances of pollutants load, the cause and the solution of AMDP
were proclaimed. The strategic thought of three—dimensional control of AMDP in Ningxia was developed.
The corresponding technical system, monitoring system and management system were put together after
the theory of how to comprehensively control AMDP. This work has provided a scientific thought and
technological guarantee for the win-win goal of agricultural development and environmental safety in the
area, and also important references to similar areas in preventing and controlling AMDP.

This book, Studies of Prevention and Control of Agricultural multi—-dimensional Pollution in the
Irrigation areas along the Upper Yellow River, analyzes and announces the current situation of agro—
pollution in the IAUYR, and estimates the load distribution of typical agro—pollutants, and the criteria
of methodology and scheme of pollution monitoring. Following the win—win principle of sustainable
development and environmental safety, a strategic thought and related important domains are suggested.
In terms of the typical pollution problems such as nutrient loss from farmlands, residues of pesticides and
agro—films, waste from large scale animal farms, soil salinization, the book has integrated and come up with
a series of complete technologies in view of the thought and methods of AMDP. Furthermore, we set up a
research—and—demonstration cite and established a relevant management system. All of these ensure the
work of controlling AMDP with a better demonstration sample and management standard.

Publication of this book will not only directly guide the prevention of AMDP in IAUYR, but also enrich
and develop the theoretical and technological system of AMDP prevention and control, so as to promote and
complete a new discipline of AMDP prevention.

The authors are definitely grateful to the research center of AMDP prevention and quality of producing
area in CAAS, Ningxia academy of sciences in agriculture and forestry, and Development and Reform
Commission of Ningxia. We also heartily give thanks to the experts for their long—term research work in the
field of pollution load estimation and technology integration. Particularly, we would like to give our special
thanks to academician Liu Xu for prefacing the book. And also, we sincerely thank China Agricultural
Science and Technology Press for their support to the book publication.

The prevention of AMDP is a worldwide challenge. There are still lots of work to be done in China. Due
to the wide range of issues this book involves, the exploratory effort as well as theoretical and researching
limitation of authors, faults are inevitable and readers are welcome to give any feedback to the book or its
authors. It would be a big pleasure anytime for us to listen to the advisers and criticizers about the book. We
would also like to give a wish to scientific and technical workers with sincere cooperation, unremitting efforts
together, in order to work for a relevant way and model to control the agricultural pollution, and so to make

great contributions to Chinese modern agriculture and environment improvement.

AuThors
Beijing Oct, 2011
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TREEX EIRE B KA R R 2 X, AT T R R, HE TR,
PR TRAYE, REAMIL, WEEMHERIER ] AR m . ZEXER G TR X H
F41%, LAWK FIRRA AR, 450 e T 7 BE XA WA i A e X, i 3
TE ) AR, TR X R4 Rl RE X AR R E X, 7 A e X SR 43 A m] 2R 8 DX R 7
WX, Hr, TFREXATFEm L 5 E#eZ E120km K FP HA F, JRRZIER TS|
Ko UHSKFMRA RS, FHMRBEBCAIEGIK, HHbffes8ckm’, ¥ AH T, Hrram
HHBT RS UKEEROLY, HHPEXCHEINERSIK, fTFTEILR, A TRE
105° 37" ~106° 39', Jb&4hi37° 49’ ~39° 23, FFARMHEXATHIX &) E EEAIFHEN . AL
R TTAIERRe . FREX . RE, AT AR, B FY . Bk, MK, iR,
DENADEM R BNEER. AR . g,

BK APE R M ARILEM, N FWEss AL, TR, S MkiE X, 2041105 H
5o BAEBEXWAERWT ., ATE ®B)IW., 2R EPE BRE ., BURE, A¥ILT
BB prl, R, REESFNE (07) M51EERTES, HtAR (W) f2oz
MEER . A $3F. A, ERREXDN, ZHIEZWICE B IRER, NRsRR T H ik
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1. HhEMIR

T HAE X AEH A i SRR TR R P TR (AR, 2003) , #h#EmEIUK, R
Mk, KIS0 ~ 200km A%, FdLAHEE456km, MHBSHRAVE , BEFLLR/K R M B
T EE, hEAACE LA T R R XUy, RS SR, MNABON IR
SR o2 o1 N ol - < e e L= SV 2N R T R AN (T R i 2 O W 7 SIS - L 31 ol ol
MRIESEIERE, NETRBHRM T RFE &M

2. BEK

TREHEX M E AR, s PRI IR R TR, T IRE SR P, TR TR
S, mdbMZESAN R, HAAERK, BiE . FBRIR. B ; mndteg . mERdet. WERK
A ST HBIBFERE, RAREL. KRV ZH4E N . FRKEES SRS 711 ~ 6 096M] / m?,
4 H BBEPBCH3 000h/E 4, BEXAEYYSIR8 ~9°C, =10°CHIR3 200 ~ 3 300°C, JLFEHA150 ~ 195d.
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i, EREBETLE, BRIRERK, FEMEN24.6~33.7C, KFSHXKSERBERT2IC, £
PRI, 765 ~9CZE,. TR T EAMRN X —F AR, 4o X FE K /N
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