
ABSTRACT
The clam Meretrix lyrata is an important
resource in the far south provinces ofViet-
nam with an annual harvest from nature of
about 670-700 tons. Clam farminghas been
developed since 1987 and brought high eco-
nomic and social benefits to the coastal com-
munities, especially in Go Cong (Tien Giang
province). Based on a survey by the Insti-
tute of Oceanography in 1997-1998, this
paper provides some information concern-
ing the status and proposed solutions for
management and farming of the clam re-
source. The growth characteristic of clams
in Go Cong advises to culture clams with a
shell height from 8 to 43 mm, i.e. from 1.5 to
20 months in age, or from 5000 to 30 indi
viduals/kg. The growth is best within this
range. Moreover, the marketable size is pro-
posed to be bigger than the size at the first
spawning. The best quality of clam is ob-
tained from June to October when the clams
have the highest degree offatness.

INTRODUCTION
Clam farming in Tien Giang displays much
variation in terms of area, technique, and
production because it is influenced by sup-
ply ofseed sources, culture technique, natu-
ral risk, and the market forces. Supplying
seed for culture is considered the biggest
problem.

Solutions for the problems of seed supply
encompass three options including artifrcial
fertilization, spat collection from nature, and
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conservation ofclam ground. Besides, a sus-
tainable environment is very important, not
only for larval settlement but also as a nu-
trient source for adult clam. Siltation from
the river during the rainy season is another
problem, which needs to be monitored in
order to avoid failure ofclam culture.

The surveywas made to propose solutions
for reasonable catching and farming devel-
opment based on biological characteristics
of the clams at study the site and from an
artificial reproduction experiment conducted
at the Institute of Oceanography and Tan
Thanh Hatchery Station.

MATERIALS AND METHODS
The clam Meretrix lyrata at tidal flats of Go
Cong Dong district (Tien Giang province)
was surveyed by the Institute of Oceanog-
raphy, Nha Trang, during 1997-1998 under
the support of Tien Giang province. In par-
allel with the study of resource biology, the
status of exploitation and farming of the
clam was recorded via information of Sec-

tion of Fishery of Go Cong Dong district and
experienced farmers.

RESULTS
The status of clam catching
and farming
The coastal waters of Go Cong district (Tien
Giang province) are considered as the main
area for the clam Meretrix lyrata in South
Vietnam. Clam farming developed early in
that area, but according to Section ofFish-
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ery of the district, the clam farming experi-
enced much variation over time. From 1987-
1989, clam spat was collected at Ong Mao
shoal and then cultured at Ong Lieu. The
product was small clams sold to commercial
culture grounds in BenT?e province.Almost
all farmers (90Vo) got high benefit. Clam
farming decreased in 1990-1991 because of
lack of natural spat in Go Cong. ln 1992,
the local government reserved a total of 1860
ha for culture grounds and 350 ha for spat
ground protection. The clam farming, how-
ever, degraded during 1993-1995 due to
natural causes. There were so many failures
that a lot of farmers stopped investing in
clam farms. Culture activities have been
continued since 1996 with seed sources at
high cost supplied from other provinces. To-
tal farming area, however, is still only 1194
ha.

According to calculations, the monetary
benefit is about 3 million VNDiha after 8
months of culture from seeds sized at 1000
individuals/lq. However, the social benefits
are high. Thousands of peoples have been
given jobs by clam collection in farms or from
nature. Their income is estimated about
30,000-70,000 VND/day during catching
time.

Seed for clam farming in southeastern
areas ofVietnam depends completely on col-
lection from nature. CIam spat usually ap-
pear in the period April-July but the pro-
duction is unstable. Seed supply is therefore
considered as the biggest difficulty to de-
velop clam culture. During 10 years, the
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amount of seed collected at Go Cong met the
local requirements only in 1992 and 1998.
Spat production was estimated at about
65,800 kg in Con Ngang and 702,200 kg in
Ong Mao shoal in l992.ln 1998 spat supply
was enough for both local and outside farm-
ing. Aside from these two periods, spat for
culture in Go Cong Dong was bought from
Ben Tre, Soc Trang provinces, which also
experienced unstable production and high
price, up to 150 million VND/ton.

Concordant with the development, farm-
ing technique has been improved by farm-
ers. Firstly, clam spat was cultivated directly
after collection at nearshore tidal flats.
Lately, spat was reserved at nearshore nurs-
ery grounds (Ong Lieu shoal) with sandy
substratum during June-November. Clam
juveniles were then moved to extensive
farming grounds with mud-sandy substra-
tum.Average density of extensive culture is
about 100 individuaVm2 when starting. The
range is 365 ind. /m2 (maximum) and 7-16
ind./m2 (minimum).

Growth of clams from culture and nature
Exponential coefficients of the equations of
weight-length correlation of clams within
the same length group showed normal
growth of cultured clams (Table 1). Besides,
the value L in von Bertalanffy growth
equations of cultured clams is not signifi-
cantly different from clams in nature. Based
on relation between environment and
growth of blood clams in Malaysia (Broom,
1995), it is possible to conclude that farm-

Table 1. Meretrix lyrata. Parameters of populations from Go Cong Dong. (*) Unpublished
data calculated by Hua Thai T\ryen, Inst. of Oceanography. (**) Applies for clams with shell
lengths of 30-45 mm.

Study sites

Natural ground 0.65
Cong An farm 0.66
Bien phong farm 0.73
Bo Tu farm 0.72

0.55
0.66
0.67
0.62

weightJength
correlation**

59 Wm =1 x 10-6 L 40e72

54
- Wrn=2x10-6L41032
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Figure 1. Linear and ex-
ponential correlation be-
tween condition coeffi-
cient (K) and clam height
(H)

settlement. The time to develop from larvae
to spat is about 20-30 days and the breed-
ing season of the clam is short (April-June).
Therefore, it is only possible to conduct ar-
tificial production three times per year for
one culture unit. Meanwhile, annual re-
quirement of spat for farming reaches to
hundreds of tons, which demand very big
investments. There are also risks connected
with a marine hatchery so it is necessary to
have more detailed surveys before imple-
menting arbificial breeding of the clam. An-
other important thing is of course to assess
the feasibility on a commercial scale.

A second solution would be to collect lar-
vae from nature and to maintain theni in
hatcheries for a short time in order to in-
crease survival rate before resettlement of
spats. This method has been used for scal-
lop culture in Japan (Ito, 1990). The advan-
tages of the method is a lower cost and risks
in comparison with artificial breeding. How-
ever, high concentration of sediment in wa-
ter causes difficulties in separating clam lar-
vae. Moreover, the method demands more
knowledge of larvae distribution in time and
space than is presently available.

A third solution with high economical ef-
fectiveness has been used by farmers for a
long time. However, amount of spat from
nature changes a lot among years. Up to
present, the surveys have not explained the
reason for this variation. The matter is very
complex involving population dynamics,
change ofphysical processes, and environ-
mental degradation.

ing conditions are suitable for clams in Go
Cong.

Culture time and size at haruest
According to the equation of the condition
coefficient (K = WmAI3x1g4), there is a value
K equivalent to weight of soft parts of the
clam (Wm) and height (H) for each clam. The
calculation shows that K variation with in-
crease of clam height is expressed by the
exponential function K= 0.5H0.125c.With the
hypothesis, that this is a linear correlation,
K = aH + b with a= 0.0042 and b= 0.6182.
Curves ofthe two functions have two crosses
at H = 8 and 43 mm (Figure 1). The calcula-
tion allows to notice that the fast growth
phase of the clams in Go Cong Dong occurs
from 8 to 43mm in height equivalent to the
clams of 1.5 to 20 months in age and weigh-
ing from 5000 ind./hg to 30 ind./kg. There-
fore, clam farming could be most effective
within this range. Culture takes about 1.5
years in favourable farms.

DISCUSSION
Seed supply
One solution to the seed problem would be
artificial breeding ofthe clamMeretrix lyrata
in a hatchery. The Institute of Oceanogra-
phy has conducted experiments, which in-
dicated that spat can profitably be produced.
The test was based on a hatchery density of
10 larvae/ml and resettlement density of
100,000 spat/m2. One ton spats for culture
(about 100,000 ind./kg) occupies 10m3 of
hatchery tank and 1000 m2 ofponds for re-
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In conclusion, the way to enhance seed
supply for farming demands more detailed
surveys. A combination of the above-men-
tioned options is probably the method to
solve the problems.

Enuironment quality
Detritus is the dominant component in clam
guts (90%). Detritus may come from nearby
mangrove and trnaported by rivers to the
clam grounds. Annually, Cua Dai and Cua
Tieu rivers (two branches of Mekong system)
release to the sea about 40 billion m3 of fresh
water with 10 million tons of sediment
(Nguyen Hoang Hanh, pers. information).
Surveys on water quality have shown high
concentrations of nutrients, especially in the
rainy season. Mangrove deforestation on the
southeastern coast could have decreased the
quantity food for the clams (detritus with
associated microorganisms). Deforestation
leads to increased sedimentation, and
changes of the ecological stability of the
waters. Therefore, mangrove restoration is
a solution to maintain the environment sta-
bility of the waters and to enhance clam
farming effectiveness.

The sedimentation from Soai Rap River
influences directly the nursery grounds at
Ong Lieu shoal (Go Cong). It is not simple
to prevent this impact because of complex-
ity of physical processes and human activi-
ties in mainland. The best way to avoid det-
rimental effects is to do nursery culture early
and to move clam juveniles to further ex-
tensive culture before the onset ofthe rainy
east monsoon.

Size of haruested clams
The average heights of the clams harvested
at 3 farms studied in 1998 were 39.9, 40.0,
35.8 mm. These sizes are smaller than the
calculated optimum value but still within
the period of fast growth. The size at har-
vest, however, is decided by farmers depend-
ing on physical conditions, culture time,
farmer capital and market demands.

Based on biological characteristics, the
minimum size should be 34-35mm in height
when the clams finish first reproduction.
Variations of the condition coeflicient advise
to catch the commercial clams during June
to October (rainy season) when they reach
high degree offatness. Besides, this is also
the time after main the breeding season in
Go Cong Dong. The way farming is con-
ducted seems to meet most economic-ecologi-
cal requirements in resource management
but the importance of the resource demands
more support from scientists, policy makers,
and managers
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