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The dike-pond system in the Pearl River Delta: degradation
following recent land use alterations and measures for their
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Abstract: The traditional dike-pond system (DPS) that has been developed and practiced in the Pearl River
Delta for centuries is a sustainable agro-ecosystem in low-lying area. It has an obvious land-water
interaction and remarkable eco-economical effect. In general, a DPS consists of fish ponds surrounded by
crop dikes (mulberry, sugar cane, grass, flowers or vegetables). Most of the crops are used to feed the
silkworms or livestock (ducks, geese, pigs etc. ) and the manure from these animals are added to the pond
as part of the fish feeds. The bottom mud of the pond are periodically excavated and added on the dike to
increase soil fertility. A DPS is a particular artificial ecosystem of land-water interaction, and also a special
crop-fish-animal production system, so it has the characteristics of both terrestrial ecosystem and

freshwater ecosystem. The system has a comprehensive structure and multi-levels. The input and output
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of material and energy in the dike-pond system are basically balanced. The sections of the system
coordinate and benefit each other. Each unit of the DPS can give various agricultural and aquatic products
with high productivity.

However, severe environmental pollution and land degradation has occurred since the late 1980s.
Following the replacement of mulberry by other crops in dike and the decline of traditional Chinese carps
production in ponds, a more intensive monoculture has emerged. The dike-pond system was mismanaged
and the degradation of the system has happened. Rapid urbanization and industrialization of the Pearl River
Delta have triggered the degradation of DPS in the recent two decades. A great quantity of contaminants,
especially organic and heavy metal pollutants accumulated in the system. resulting in the loss of the normal
function of many dike-pond systems. Too much pesticides and heavy metal-rich feed are used in many
DPS., leading to the concentration of contaminants along the food chain, eventually endangered human
health and aquatic life. Because of the relatively low profit, many farmers did not want to run the dike-
pond system anymore, so that the dike dilapidated, the bottom mud of the pond filled up there, the DPS
degraded and the system productivity became lower. The degradation of the DPS and the pollution of low-
lying land always promote each other, which have affected the agriculture and the regional environment,
and become the trouble of the sustainable development. The environmental pollution, market-oriented,
over-intensive mono-cultural systems which are focusing primarily on expanding pond surface to raise
production value per unit area, are becoming threats to the sustainability of the dike-pond system.

It is necessary to understand that the DPS has important social, ecological and economic impacts on
the region. Based on the theory of restoration ecology and ecological engineering design, a series of
ecological safe models with economic feasibility were put forward in this paper. The main countermeasures
to restore the degraded DPS include the water restoration of the pond, the rehabilitation of the dike soils,
the remediation of environmental pollution, and the appropriate combination of dikes and ponds.
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:1000-0933(2003)09-1851-10 :S181 (A

. , (Dike-Pond System, DPS)

[1~10]

[11~28]

s ] ’ ] ’

[8,29~31],
H

’ ’ ~ N

L8] .



1853

(3)

Table 1

: (D
3 ()
1

;(2)
C D.

The degradation types and their causes of Dike-Pond System in Pearl River Delta

Degradation types

Degradation
and loss of DPS
landscape

Idiographic forms

Direct occupation
Self-shrunk

Degradation cause

Land used by urban and industrial construction,
inhabitant and road directly

Desolation and poor management

Degradation of the
structure and
function of DPS

Degradation and
change of the structure of plant
cultivation and animal breeding

Maladjustment and degradation of
spatial structure

. Suffocation,
isolation and interruption of the
energy and material cycles of DPS

regulation of agricultural
structure
N emphasize the fish raising
in the pond but ignore the plant culture on the dike
separation of plant cultivation
and animal raising
mono culture of animals or
plants
maladjustment of the
spatial construction ratio of dike and pond

Degradation of
ecological
components in DPS

Decrease of
biodiversity
Soil degradation
Water pollution
and degradation

S Mono culture of animals or
plants
High density of animal
and fish, and intensive production
. Lack of foliage
cover on the dike and the increase of the erosion of
soil and water
N Non-
point pollution from agriculture; deposed water,
gas and waste residue from industry; life wastes
from urban people

Degradation
and loss of DPS
ecological service

Reduction of the
function for climate regulation

Reduction of the
function for flood control and water
conservation

Reduction of buffering and carrying

The loss of DPS landscape
urbanization and industrialization

directly led by

Degradation of the structure of DPS

function capacity to pollutants led by the ongoing regulation of agricultural
e structure and the style of intensive production
Chaos of regional material cycle of
source and sink
1.1
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1.3.3 o
N N.P o 1992 ,COD,
NH,-N.NO,-N.NOs-N 1985 2~22 B, ,
Cu.Cr.Pb 20.5 .15.8 2.18 Zn 2.6 L,Cr 1.7 Ni 24
Cr 4 ,Pb 2
2
Table 2 The maximal times of contents of several heavy metals in Agro-environment in Shunde City
Cr Ni Cu Zn Pb Cd Hg As
Pond water 15.8 — 20.5 0.4 2.18 0.0 — 0.0
Pond mud 1.2 0.0 0.1 2.6 0.0 1.7 0.6 0.0
Fish products 4. 0 24.0 0.0 0.0 2.0 0.0 0.0 0.0
Piled soil 0.0 2.5 4.0 0.3 0.0 0.2 0.0 31.
( . ) ( .
) o b o b
H,S.NH;.NO s o s
P. N. C , B,
s 10~12cm o s N
1.4
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Fig. 1 The common steps of the restoration and reconstruction for the degraded DPS
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Table 3 The contents and related technologies of the restoration and reconstruction for the degraded DPS

Types of technologies

Contents of specific technologies

Technologies
for landscape
restoration and
reconstruction

Ecological planning

technologies for regional

landscape

. Ecological planning for urban and rural region;
planning for land use; planning for regional industrial structure and
development; spatial distribution of agriculture; technologies for small

watershed planning

Aauxiliary technology

for landform restoration

and landscape ecology

Technologies for landform renovation; technologies for the
control of coast, mud-rock flow, soil erosion; ecological auxiliary
technologies for the landscapes design for mountain, river, lake, DPS,
field, woodland, road and build up habitat

Restoration and
reconstruction
technology for
DPS structure

Technologies of the
restoration and
reconstruction for the

dike of DPS

. N
Intercropping, rotation culture, mix cropping, stereo-culture on the
dike; biogas; no-till technology; technologies for the control of soil
erosion; technologies for the biotic reinforcement of the dike;
ecological control technologies of disease and pest; technologies for soil
fertility improvement; technologies for organic farming; technologies

for protective forest

Technologies of the
restoration and
reconstruction for the

pond

s s s N
s s Technologies for the
rotation of different ecological types of fishes and their capture;
technologies for the hydrophyte planting; manufacture techniques of
ecological feed; cultivation technologies for polyphagia and filter
aquatic organisms; construction technologies for the aquatic food
chain; technologies for water spiritualization; technologies for water
oxygen increase; technologies for water temperature and light control;
integrative control technologies for fish diseases; technologies for
water exchange and mud cleanup within a stable period; technologies
for the comprehensive use of pond mud

Technologies of the
restoration and
reconstruction for the
integrative DPS

. . .
Technologies for the optimization of the DPS spatial structure;
integrative technologies for the plant cultivation and animal raise;
technologies for the adding or disconnecting food chains; technologies
for the interaction between water and land; technologies for the

biodiversity conservation; integration of different mono-techniques

Technologies of
restoration and
control for the
aquatic
environmental
pollution

Technologies of
restoration for the
polluted water

Technologies for the
sustainable use of
polluted pond mud

Protective technologies
for the biotic pollution

Headstream control techniques for agricultural-
oriented contamination; separating technologies for irrigation and
drainage; technologies for water oxygen increase; technologies of
artificial wetland; technologies for oxygenation pond; technologies for
physics adsorption and filter; technologies for rapid deposition;
technologies for plant or microbial remediation; technologies for the
disconnecting of food chains; technologies for the compost decay of
pond mud
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