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THE DEVELOPMENT AND ASSOCIATED PROBLEMS
oF
INTENSIVE SHRIMP CULTURE IN THAILAND

Introduction

The main areas of the world producing cultured shrimp are
located in Asia and in several countries in South America. The dominant
species of cultured shrimp in Southeast Asia is the hlack tiger shrimp
(F. monodon!. The eulturing technique was First established in Taiwan
and its success encouraged other Asian countries to initiate their own
modern shrimp culture.

Shrimp culture usually falls into three categories by type of
operation.

1) Extensive culture: Rearing is only with natural shrimp
larvae which live in brackish water. The shrimp feed on the nutritious
food matter in the water. No artificial Foodstuffs are introduced. The
size and shape of the pond is not specified. The supply and drainage
of water is by the natural power of tidal flow.

2) Semi-intensive culture: Fundamentally the ponds are
similar to 1), however, artificially grown shrimp larvae are released
into the pond and artificial feeding is carried out.

3) Intensive culture: The size of the pond is generally
smaller than those of 1) and 2) with a few exceptions in the case of
large-scale projects implemented by big companies in the south. All
shrimp larvae are supplied from a hatchery. High protein artificial
bait 1is given as feed several times a day. Chemical materials and
medicines are used to improve pond conditions and avoid shrimp disease.
Aeration devices are installed in the ponds and water guality manage-
ment is practiced.




In Thailand, the extensive shrimp culture system has existed
for a long time. However, intensive culture which has become more
dominant nowadays only began in 1986, Despite Ehe high cost ofF
setting-up intensive ponds, the number of operating uniks has
increased rapidly since 1987. (Table 1)

Table 1. MNumber of farms, area under culture (only having produckt),
production, value and yield per rai of shrimp Farm, 1972-1989.

Year | No. Farms | Area (rai) | Froduction Value Yield/rai/year
{ton} (millien baht)| (kilograms)
a2 1,154 56,602 991 .00 20.50 1750
1973 1,862 71,678 1,635.00 St 19.40
1974 1451d 75,576 1,7752.00 43,20 23.49
1975 1,568 BO, 422 2,530.29 81.80 31.56
1976 1,544 76,850 T T R ] 79.45 32.96
12T 1,437 T 5267 1,589,54 56.09 200,49
1978 3,045 151,055 &,394.83 349,16 f2.33
a2 3,578 158,222 7,064.07 460,59 45,80
1980 LT 162,727 8;063,05 458.91 BE55
1981 G e I 171,619 TO 2T BT 657 .26 62.51
1982 3,943 192,453 10090 FT 165,68 52.43
1983 i, 327 222,107 11,542,085 958,37 52.00
1984 4,219 229,949 13, 0065713 1,024.01 56.56
1285 4,939 254,805 1584056 1,348 .42 62.17
1986 5,534 283,548 17 ,885.83 Tsioduot 63.08
1987 5,899 213,812 23,566 .47 T 049 .32 B4.,22
1988 10,246 342,364 55,632.84 7,900.55 162.50
1989 12,545 444,785 93,494, 50 T1:082, 19 210.20

Department of Fisheries, Thailand,

The success of established techniques of intensive shrimp
culture in Taiwan encouraged Thai businessmen to enter this field, so
that after 1987, many intensive shrimp ponds were developed by Thais
but unfortunately often without the necessary technical background in
shrimp culture. This development was encouraged by the Department of
Fisheries of the Thai government which was eager to promote intensive

shrimp culture and make Ffrozen shrimp a major export commodity.
(Table 2)
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Shrimp culture in a suburb of Bangkok

Samutsakorn which is located about two hours drive southwest
of Bangkok, was one of Thailand's major areas for intemsive shrimp
culture between 1987 and 1990. This area also became popular as an
industrial estate site at about the same time because of its proximity

to Bangkok. The growth rate of the Thal economy accelerated after
1987 and at the same time, the inveskment in and around Samutsakorn
also increased rapidly. One manifestation of this was that entre-

preneurs began to buy land in the area and some of it was converted
into shrimp ponds. As a result of these investments, the price of the
land skyrocketed.

People who entered the shrimp eculture business were as
follows:

1. Farmers originally residing in this area who converted
gome of their own land into intensive shrimp ponds.

2. Farmers who had suitable land for shrimp culture but
didn't have the capital to set up the ponds, and therefore found
sponsors, who were often businessmen From Bangkol.

3. Businesses or individual businessmen who purchased land in

Samutsakorn.,

The businessmen knew that the price of land there would
increase quickly and substantially so that they would not lose money
even if the shrimp Farms were unsuccessful. So land speculation was
one reason why so many people started intensive shrimp farming in this
area. In fact, the demand for land became very high after 1988, and
factory site and land owners made big profits.

Most of these new shrimp farmers lacked the technical bacl-
ground necessary for intensive shrimp culture, and not all Farms were
able to make a profit. The brokers who supplied the materials and
equipment for shrimp farming became a main source of knowledge and



information for shrimp farmers on the technigques of intensive shrimp
culture. They also supplied water pumps, aeration devices, artificial
bait, chemical material and medicine ete. There had previously not
been many of these brokers in Thailand, but with the shrimp culture
boom, the number increased rapidly. New graduates who had majored
in aquaculture or fisheries chemistry were in high demand and were
recruited by the many companies which dealt with the shrimp culture
business.

Workshops and training courses on intensive shrimp culture
organized by the governmental sector were inadequate for the sudden
increase in demand after 1987. 0On the other hand, big artificial bait
companies were likely to hold technical workshops for shrimp farmers
because they wanted to promote their products. They also established
research laboratories to analyze shrimp disease and water quality
management. Most of these company investments were relatively large
and were often accompanied by the construction of their own shrimp
ponds in the south of Thailand, These farms were usually on a huge
scale and included hatchery facilities as well,

As a result of the rapid increase in the number of intensive
shrimp culture establishments in the Samutsakorn area over thaose
years, the incidence of shrimp disease and subsequent decrease in
productivity became a serious problem, The cause of these problems
was the lack of farmers' technical knowledge in that field. Generally
gpeaking, for the first couple of years the operations went well but
after that shrimp disease appeared, This indicated that pond manage-
ment was not being earried out properly. As the Farmers often got
technical adviee from the suppliers of artificial bait, pharmaceuti-
cals and chemicals, they were also more likely to overuse these
materials.

Another suspected cause of disease was the slow speed of
irrigation channel flow., Most sites were very flat and the slope of
the channels was not steep enough to ensure a good and sufficiently
fast Flow of water. As a result of this, sediment did not flow away
with the effluent.



By 1990, most of the farms in Samutsakorn had closed down
their shrimp culture operation. The financial damage for the individ-
ual owners was serious. The Thai Department of Fisheries stepped in
at this point, and provided a budget to improve the channel flow, but
after 1987, the siting of new Ffactories in the area had accelerated,
and so polluted water drained from these factories to the ponds., So
this was another possible cause of shrimp disease. However, some
shrimp farmers still believed that Lhe main reason for their Failure
was poor pond operation,

In Thailand, the techniques for intensive shrimp culture were
only introduced in the late 1980's and expertise was not well estab-
Llished, The pond managers in shrimp farms still repeated mistakes.
The origins and mode of spread of the shrimp disease were unclear and
so once it was present, they had no solutions to the problem and
eventually closed the ponds.

In the research laboratories of the Department of Fisheries in
Samutsakorn, studies of shrimp disease were implemented, and continue,
with many researchers and biologists trying to find the mechanism of
the disease, but it is not simple to clarify.

The industrialization in the area will continue and the
development of industrial estates makes it difficult for shrimp
farming to exist., Simultaneously, the natural environment is nolonger
as suitable for shrimp farming because of the lack of good quality
water and pollution from effluent.

Shrimp culture in southern Thailand

The towns of Surat Thani and Nakhon S5i Thammarat are in
another major shrimp farming area in the south. This region's area of
shrimp ponds was extended rapidly unlike in the Samutsakorn area, It
is noticeable that these shrimp farms were established by big agro
companies. Many of the farms are large scale and the investment is
huge. The companies were originally the producers of artificial
shrimp bait and they began large scale shrimp farming using their own



bait products. The south is not yelt Fully industrialized and Cthe price
af land is still relatively low compared to the suburbs of Bangkok, so
that it is relatively easy For big enterprises to acquire extensive
areas of land and construct large scale shrimp farms. These areas had
previously often been used for salt farming or as paddy fields.

One major Thai company which mainly focuses on the agro
business, established large scale shrimp farms in Surat Thani -and
Nakhon Si Thammarat. The latter has an extension service annex which
neighboring farmers can take advantage of. In Thailand, the enter-
prises which operate large scale shrimp farms are also the producers
of artificial shrimp bait For the small scale shrimp Farmers. They,
therefore, cooperate with individual farmers by instructing them on
culture technigues, but their main objective is to sell artificial
bait to these fagmers. [If in the Ffuture, the supply of cultured
shrimp exceeds demand, the relationship between the big producer and
individual farmers may change, but at the moment it is profitable for
both., Individual Farmers buy artificial bait Ffrom big producers and
sell cultured shrimp to those who have freezing facilities.

In the south, there are so few factories that the problem of
environmental pollution is not yet serious. This is one of the
advantages for the large scale shrimp farmers, It is nobt easy however,
for them to get large areas of land which are absolutely ideal for
shrimp culture, and so they are often in areas which are not perfectly
suitable, A stable and sufficient supply of water is one of the main
difficulties, The black tiger shrimp grows faster in brackish water
than in sea water, but, it is difficult to guarantee a continuous
supply of brackish water to the large size shrimp ponds. The big Farms
therefore use sea water which is brought in From offshore through a
pipe. The growth rate of the shrimp is slower with sea water but
there is less chance of disease. Even if neighboring shrimp farmers
release contaminated water, the shrimp Farms which use sea water,
instead of brackish water taken From a common channel, are unlikely
to be affected by infections. This guarantees more stable production
and less worry about the guality of water supplied to the big farms
decreasing in the long term. If the farms set up appropriate waste
water treatment facilities for drainage water before releasing it into
the sea, there will be less damage ko the natural environment.



However, this system presents praoblems which affect neighbor-
ing land. This area used to be rice fields and there are still many
around Ehe shrimp ponds. IFf the shrimp Farms use sea water, it is
impossible to avoid contamination of the adjacent rice fields by the
sea water, Sooner or later, these rice fields will become unusable
and the rice Ffarmers will probably try to convert their land into
shrimp ponds as well. In the south, the rice farmers can make roughly
2,000 baht per rai (1,600 square m.) profit annually. Productivity
from shrimp farming is much higher. In Thailand, it 1is possible to
harvest shrimp crops at least twice a year, though the growth rate of
black tiger shrimp becomes slower LF reared in sea water. Although
productivity depends largely on the management and technique of Lthe
pond operator, it is assumed that 1 MI of shrimp can be harvested per
rai; 2 MI of shrimp is the normal annual yield. Assuming the pond
price of the shrimp is 130 baht per kg, there is a potential annual
income of 300,000 baht. The initial set-up costs and production costs
are very high, but then, compared to the profit from the rice field,
the potential profit of intensive shrimp farming is huge. For this
reason, most of the rice farmers are very keen to begin shrimp
farming, but they lack the capital for the initial investment.

To meet the aspirations of the individual rice farmers, one of
the major bait companies began a unique shrimp Farming project. The
farmers are allowed to own their land and borrow the initial cost of
pond construction, with supervision of the operation and management
help from the company. The resull is highly dependent on the ability
of whoever is in charge of the pond operation, It is very difficult
to standardize operations because of uppredictable factors such as
rain fall, sudden change of temperature, or unusual water guality and
supply ete, Generally speaking, it 1s assumed that the pond operator
who owns his own pond will make a greater effort than the pond opera-
tor who is employed by a company. This is the reason several major
companies have decided not to buy the land but to let the farmers
operate their own ponds with individual risk. In reality, however,
the individual farmers in this system are very much under the control
of the company too. All the set-up costs of making ponds, and often
the operating costs too are born by the company and farmers are



expected to pay this back from their harvest. [t will be interesting
to see how these rice farmers, now changed to shrimp farmers, survive
under the financial conktral of the hig company.

When one of the big companies opens a large scale shrimp farm,
which includes the freezing factory, over five hundred employees are
recruited in the area without much difficulty. This indicates that in
the south, there are quite a number of unemployed people particularly
women., In the south, work avallabilily is limited, therefore, non-
skilled workers are not likely to move so readily to other jobs
compared to workers in Bangkok. The minimum wage in the south is lower
than Bangkok, and as frozen shrimp factories require a lot of workers,
the cost of wages is a big factor in the profitability of the busi-
nesses,

The governmental sector of the provinces in the south is now
becoming more aware of environmental issues, and the possible damage
to the environment from intensive shrimp culture is one af their main
concerns. Restriction will therefore become more severe as time qoes
by, and the production side is required to develop culture techniques
which cause the least negative effect on the enviromnment. However,
the cost of investment for drainage is high. Most of the individual
shrimp farmers don't have the capital to set-up the required treatment
for drainage, and they are largely unaware of environmental issues.
In practical terms it is only the shrimp farms operated by large
companies that have the ecapital and motivation to invest in the least
harmful shrimp production cycle. From now on, the issue of environ-
mental destruction from shrimp culture will be more controversial, and
individual fFarmers will not be able to ignore the damaging effects of
their drain water.

Shrimp farming cooperatives

There is a shrimp farming cooperative in Surat Thani province
which was established with the support of the Ministry of Agriculture
and Cooperatives of the Thai government. This project was granted a
10,000 rai area of national land suitable for shrimp Ffarming.
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Qualified people applied for membership of the cooperative and each
borrowed about 20 rai of the land. At present, there are 475 members
and as there is no more available land, new applications are not being
accepted. The qualifications for membership of the cooperative were
as follows:

1) Local farmers or fishermen

2) A person with no debt

3) A person who does not own any land (in principle)
4) A person who is over 25 years of age

The accepted members were required to pay 200 baht per rai at
the beginning, with no additional rental fee afterwards. The transfer
of the land use rights is allowed to their own child with no fees
exchanged.

This project was initiated in 1975, and since 1981, with
funding from the Asia Development Bank and World Bank, the cooperative
has lent money to its members at an 11% interest rate. The maximum
amount for each member was 160,000 baht. Since then, semi-intensive
culture has been started by the cooperative members. At that time,
this amount of money was enough to set up a 20-rai area of semi-
intensive shrimp culture pond. Since 1988, however, intensive culture
has come to the attention of the shrimp farmers in the south, and the
cooperative members want to convert their ponds to intensive culture.

To assist, the cooperative has offered loans of up te 300,000
baht for each member at a 12% interest rate payable over 10 years.
The financing was from the Asia Development Bank's fund. In 1981, as
the number of members was only 164 people, the cooperative could offer
the loans to all its members., Hy 1988, however, because of limited
loan resources, the cooperative could offer loans to only 30 members
whose projects were considered the most promising. The members of
this cooperative do not own the ponds and, therefore, without colla-
teral cannot get a loan from another bank or finance company.
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For the other members of the cooperative who are not amongst
the selected 30, it is very difficult to get money to convert their
ponds for intensive culture. As a result, though most of them want
to convert their ponds inmto intemsive culture iF possible they still
operate semi-intensive culture. It takes approximately 300,000 baht
to build a 5-rai intensive culture pond. 5o the members who did get
the loan of 300,000 baht from the cooperative, can change only one
5-rai pond into the intensive system and the remaining land is used as
a reservoir.

When the cooperative started to lend land to its members, an
irrigation channel was constructed with a budget from the Thai channel
was constructed with a budget from the Thai government. The channel
remains in good condition still because the number of intensive culture
ponds in the area is limited. If all the members begin intensive
culture, the capacity of the channel will not be enough. The cost For
channel improvement is high, but even if the cooperative can get a
budget for channel improvement, they should not allow the nunber of
intensive ponds to increase rapidly. In the long term, keeping the
present situation may result in more stable production.

Besides the loan, the cooperative offers its members marketing
services for the harvested shrimp and the facilities to purchase arti-
ficial bait, materials and equipment for culturing. The collecting and
sorting place for product is next to the cooperative building; harvest
collections are made from the farmers 20 times a month on average. The
maximum handling ability of this facility is 3 MT a day. The collected
shrimp is transferred to the Samutsakorn fish market by a truck which
is borrowed from the govermment. After auction, the profit from the
sales is returned to the each member after deducting 4% for handling
charges,

There is also a factory to produce artificial shrimp bait in
the cooperative. The process is largely automated and produces bait
for members that is slightly cheaper than the Ffirst quality bait
produced by the big companies. However, as the type and quality of
ingredients makes a big difference to the growth rate of the shrimp,
the merit of having their own bait factory is debatable.
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Summary

In the past half decade, the industrialization of Thailand has
progressed rapidly; one of the main contributory factors has been the
quick growth in foreilgn investment. As a result of this investment,
Thailand has developed its secondary and tertiary industries substant-
ially, while, the importance of primary industry has remained unchanged
The consequent further concentration of population in the capital eity,
Bangkok, has already caused a decrease in the quality of life for its
inhabitants. For poor class Thais, the living conditions in Bangkok,
public transportation, air pollution, housing circumstances etc. are
worse than up-country. The people who have come to Bangkok to work
from up-country have serious complaints, but they cannot find jobs in
their home towns.

For the time being, industrialization around the metropolitan
area is expected to ceontinue. The Board of Investment of the Thai
government is trying to develop rural area, and gives privileges to
foreign investors if they establish new projects up-country, but the
infrastructure in these areas is still poor, and foreign investors are
therefore often reluctant to initiate industrial projects in these
areas. In the longer term however, this negative factor will be
improved and new investment will probably spread all over the country,

Intensive shrimp culture is an option for economic development
in rural areas, and is an industry that does not require foreign
capital and technology for its development. In addition, intensive
shrimp culture is a relatively high profit business compared to other
agricultural sectors, and frozen shrimp is already one of Thailand's
major exports. A frozen shrimp Ffactory also contributes to higher
employment levels in its area because it requires quite a number of
unskilled female workers.



Some of the nation's leading companies are eager to expand
their profit from the shrimp culture business. One particular influen-
tial agro company in Thailand is becoming dominant in this sector. The
company takes part in all aspects of the shrimp business; production of
artificial bait, huge scale intensive shrimp culture, extension
services to the individual farmers, collection of reared shrimp, the
operation of freezing factories and exporting. There is the fear for
the individual farmers that the price of cultured shrimp could be mani-
pulated by these companies. O0On the other hand, the technology to
produce the high quality bait and technical services which they provide
are a contributory factor in the farmers' success.

Family operated farming is less expensive than big company
operations, and this economic factor will be the most important Ffactor
in the future because production in other Asian countries is increasing
and their prices are becoming very competitive. Thai farmers are
therefore required to produce shrimp at least cost. Under these
circumstances, Ffamily operated individual Farms have advantages over
company operated farms.

However, the farmers need to learn more appropriate methods of
operation, It is essential that they improve the culture system so
that repeated use does not decrease the soil quality of the ponds nor
effect the environment with polluted effluent. If they can implement
such good practices, Thai shrimp Farmers will be able to survive among
competitive world shrimp producers in the future.
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