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Preface

 

In the coastal areas of the Mekong Delta the extensive tidal incursion of seawater during the dry
season increases the salinity in the lower reaches of the Delta. This saline intrusion means that
agricultural crops, including rice, cannot be grown during the dry season. Over the past 30 to
40 years many rice farmers in the saline affected areas have adapted to the natural conditions by
growing rice in the wet season, then using the rice fields for growing shrimp in the dry season.
This farming practice, known as the rice–shrimp system, has allowed farmers to generate a source
of income that was not previously possible in the dry season. 

The adoption of the rice–shrimp system in the Mekong Delta has increased substantially over
the past two decades with around 40,000 ha under production in 2000. By the mid 1990s
concerns were being raised about the environmental and economic sustainability of the
rice–shrimp system. These concerns included land loss through sedimentation, salinisation of rice
growing areas, shortages of shrimp postlarvae (seedstock), and the financial implications of
widespread crop mortalities. These issues, coupled with the poor environmental performance on
shrimp farming elsewhere in Asia, meant that the scale and speed of the adoption of the
rice–shrimp farming practice was of increasing interest to local policy makers and scientists. In
1997, after a request from the Vietnamese government, the Australian Centre for International
Agricultural Research commissioned an interdisciplinary research project to investigate these
sustainability concerns. The project was designed to address the biophysical and socioeconomic
issues surrounding rice–shrimp farming in the Mekong Delta. The research focused on developing
a better definition of the farming system and of the factors that impact on its sustainability. The
aim was to identify farm management and policy options for improving the sustainability of the
system. The multidisciplinary project included economic farm surveys, resource surveys,
bioeconomic analysis, analysis of the rice and shrimp production environments and controlled
field experiments.

The papers presented in this report are the proceedings of the project’s final review workshop,
held in December 2000 at Can Tho University, Vietnam. The twelve papers describe the results
of the various components of the project. The first two chapters provide an overview of the
research components and the socioeconomic characteristics of rice–shrimp farms in the study
region. Chapters 3 to 5 examine the key factors influencing the sustainability of the shrimp
production cycle; the growth and survival of shrimp in relation to physical conditions in the
rice–shrimp production ponds; shrimp diet and shrimp hatchery production. Chapters 6 to 9
focus on the rice production system including: the suitability of different rice varieties for use in
the rice–shrimp system; salinity dynamics and cropping; the response of rice to the timing of
salinity stress and the application of a simulation model to quantify the response of rice to salinity
stress and to quantify the yield variability in response to different sowing dates. 

In chapters 10 and 11 observations from a bioeconomic model of the rice–shrimp system are
examined in relation to factors affecting farm financial risk and the loss of rice–shrimp land due
to sedimentation. 

 

The final chapter (12) examines the suitability of land under different farming
practices, particularly rice–shrimp farming, and recommendations are made for land use planning
including zoning areas as suitable only for rice–shrimp farming. An appendix to the study summarises
the best management practices for the shrimp farming component and these practices have been
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incorporated into an extension video and CD-ROM that has been widely distributed to farmers and
extension officers in the region

 

. 
The results of this study have provided new insights into the key factors affecting the

sustainability of rice–shrimp farming in the Mekong Delta. The integration of dry season shrimp
farming into rice fields has raised incomes for many farmers in the region over several consecutive
seasons. However, a number of key constraints still need to be addressed in order improve the
environmental and economic sustainability of this system. The study revealed that the traditional
practice of recruiting native shrimp is not sustainable because of the loss of land from pond
sedimentation due to the high water exchange required for natural recruitment. The more
recently developed system of stocking with hatchery-reared postlarvae combined with low water
exchange is promising, but limited by the availability of healthy postlarvae and episodic
outbreaks of disease. The current lack of investment in technology for improved health screening
and domesticated postlarval production techniques are critical constraints to the sustainability
of all forms of shrimp farming, including rice–shrimp farming, in the Mekong Delta region.

The study showed that, even with current poor shrimp survival rates, many rice–shrimp
farmers are managing their financial risks well by maintaining a generally high level of income
diversification at the household level. This diversification of income means that farm households
have alternative sources of income in the event of high shrimp mortality. Moreover, the farming
system allows for the production of rice and other staple items for household consumption,
further insuring against the risks associated with shrimp production. The results of the study
indicate that rice yields are not adversely affected by using the same fields for shrimp production.
Heavy rains at the beginning of the wet season effectively leach salts in the rice–shrimp fields.
There was no evidence of a long term build up in salts or that soil salinisation from shrimp culture
adversely affects subsequent rice yields. However, the study has resulted in recommendations
about the most appropriate rice varieties to use and the timing of rice planting in the rice–shrimp
system.

An emerging sustainability issue is the trend towards intensification. As rice–shrimp farmers
are becoming more experienced they have tended to intensify their practices. Some farmers are
abandoning the rice crop cycle and transforming their rice–shrimp polders into conventional
shrimp ponds. Concern over the environmental implications and financial risks of more
intensive monoculture systems has induced local policy makers to try to regulate land practices.
In some areas land has been zoned as suitable only for integrated rice–shrimp farms. The results
of this study have indicated that the rice–shrimp system is a more ecologically and economically
sustainable approach than intensive shrimp monoculture, particularly in the low land areas of
the study region that are affected by daily tidal flooding in the later part of the year. As detailed
in the final chapter of this study, the implementation of zoning of land as suitable only for
rice–shrimp farms, together with the adoption of the recommended improvements of rice–shrimp
farming practices, should significantly improve the economic and environmental sustainability
of rice–shrimp farming in the Mekong Delta. 

Further details about the project research are provided at the following websites:
http://www.reap.com.au/RiceShrimp.htm
http://www.enaca.org/Shrimp/Consortium.htm##Case Studies - Asia-Pacific Region
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are able to raise shrimp. Traditionally by practising frequent tidal water exchange, farmers have
been able to capture naturally abundant shrimp postlarvae (largely 

 

Penaeus merguiensis

 

, 

 

P. indicus

 

and 

 

Metapenaeus ensis)

 

 in the field and raise them to a harvestable size. At the start of the rainy
season, farmers rely on the heavy monsoon rains to flush the salts out of the system before planting
the wet season rice crop. The typical layout of a rice–shrimp system is shown in Figure 2. While
the redesign of the rice field into a rice–shrimp polder does involve sacrificing some rice-growing
area, the adoption of the dry season shrimp crop has generally raised farm household incomes.

 

Figure 2.

 

 Typical layout of the rice–shrimp polder.

 

Over time, farmers have adapted the rice–shrimp system and now two major types of practices
are evident. The traditional practice of recruiting natural shrimp has continued in some areas,
whereas in other regions farmers have now adopted a more capital-intensive style, based on the
purchase of hatchery-reared 

 

P. monodon

 

 species and the addition of purchased feed and other
pond inputs. 

The adoption of rice–shrimp farming in the Mekong Delta has increased substantially since
the 1980s. For example, in My Xuyen district the total area under rice–shrimp culture increased
from 500 ha in 1982 to 6635 ha in 1988. By the mid-1990s there was anecdotal evidence of a
number of sustainability issues surrounding the rice–shrimp system. These issues included land
loss through sedimentation, salinisation of rice-growing areas, shortages of shrimp seedstock and
the financial implications of widespread crop mortality. Coupled with the poor environmental
performance of shrimp farming elsewhere in Asia, these problems meant that the scale and speed
of the adoption of the rice–shrimp farming practice was of great concern to local policy makers
and scientists. In 1997, after a request from the Vietnamese government, the Australian Centre
for International Agricultural Research commissioned an interdisciplinary research project to

River/canal

Trench

Border dike

Rice platform

Sluice gate



 

9

 

Rice–shrimp farming in the Mekong Delta: biophysical and socioeconomic issues
edited by Nigel Preston and Helena Clayton

ACIAR Technical Reports No. 52e
(printed version published in 2003)

 

investigate these sustainability concerns. The results of this research project are reported in this
volume.

 

The research project and study region

 

The research project was designed to cover the biophysical and socioeconomic issues surrounding
rice–shrimp farming, and to identify farm management and policy options for improving the
sustainability of the system. Four main sub-projects were undertaken: socioeconomic and physical
resources characterisation and analysis; investigation of the rice-growing phase of the system,
with particular emphasis on salinity issues; and investigation of the shrimp pond conditions, with
emphasis on the shrimp pond environment. Bioeconomic modelling tools were then used to
investigate the implications of various sustainability issues on farm household income.

Research was carried out with the cooperation and assistance of farmers and local government
agencies in the provinces of Soc Trang and Bac Lieu in the southern area of the Mekong Delta.
Within each of these two provinces, two districts (My Xuyen and Gia Rai) were chosen for the
major research activity. A regional map of Vietnam showing the Mekong Delta and the study
provinces is shown in Figure 3.

 

Figure 3.

 

 Regional map of Vietnam, indicating the Mekong Delta region and the ACIAR study provinces.
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Sustainability concerns

 

Salinisation 

 

Saline intrusion is a naturally occurring phenomenon that affects land productivity even in the
absence of shrimp culture. In general, the saline intrusion problem means there is only sufficient
time to grow one rice crop per year, when farmers rely principally on wet season rainfall. Farmers
may also use fresh water from canals to provide supplementary irrigation where required,
although in years when saline water intrusion occurs early, this option is not possible. 

Two concerns regarding the potential effect of the rice–shrimp farming system on rice yields
were raised during the development of the project. These were that the inundation of brackish
water onto the rice fields during the dry season may lead to a build up of soil salinity over time;
and that the delay in planting the rice crop under the rice–shrimp system (because of the need
to flush salts from the system at the start of the rainy season) may reduce yields because of the
increased risk of end-of-season salinity damage resulting from saline intrusion. 

There is scant evidence on the effects of soil salinisation from shrimp culture on subsequent
rice yields. While Tran et al. (1999) concluded that salt leaching into neighbouring rice fields
caused significant damage to the rice fields, comparisons between rice yields in rice–shrimp and
rice monoculture fields can be confounded by spatial factors affecting the choice of farming
system. In a study of soil–water dynamics in rice monoculture and rice–shrimp fields, Phong et
al. (this Report)

 

 

 

observed that soil salinity was generally lower in rice–shrimp fields than in rice
monoculture fields. They explained this observation in terms of the relative position of rice
monoculture and rice–shrimp fields in the system. Rice–shrimp fields are generally located nearby
canals and are engineered to allow effective water exchange. Farmers can take advantage of this
to leach the salts from the system at the beginning of the rainy season. In contrast, the salinity
that builds up in some rice monoculture fields due to capillary rise during the dry season could
not be flushed away in areas that did not have good access to canal water. Phong et al. (this
Report) also concluded that the heavy rains that occurred at the beginning of the wet season
were effective in leaching salts in the rice–shrimp fields, and suggested that there was no long-
term build-up in salts from the practice. They did, however, make recommendations about
appropriate timing of rice planting for such systems, to ensure that the crop was not planted too
early.

Nguyen Ngoc De et al. (this Report) report on the promising performance of new rice varieties
that are short duration (115–120 day) and relatively salt tolerant. They recommended the use of
MTL119, which performed better in the field trials they conducted compared to the most
commonly used variety. They also noted that yields were relatively higher in the rice
monoculture system compared to the rice–shrimp system, which provides contrasting evidence
to the conclusions of Phong et al. about salt leaching. A possible explanation for this is the wide
spatial variation in soil salinity, as reported by Phong et al.

The rapid changes in pond salinity that occur during the transition between wet and dry
seasons (see Phong et al.

 

 

 

this Report) have implications for risk management of the brackish
water shrimp crops. The precise physiological tolerances to variations in salinity levels are not
well understood for the species of shrimp farmed in the rice–shrimp system. In common with
other 

 

Penaeus

 

 species, 

 

P. monodon, P. merguiensis 

 

and 

 

P. indicus 

 

are euyrhaline species capable of
actively osmoregulating their body fluids when exposed to a wide range of external salinities
(Dall et al. 1990). However, studies of osmoregulatory ability indicate that 

 

P. monodon

 

 has a


