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Characterization and impact of aquaculture in mangrove forest area:
a case study of Klong Kone, Samut Songkhram province
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ABSTRACT: The study aims to point out the changes in aquacultural areas and characteristics of aquaculture as
well as the impacts of aquaculture on mangrove forest areas. The study was conducted in Khlong Khon sub-district,
Mueang district, Samut Songkhram province. Three types of aquaculture areas studied were natural shrimp pons,
semi-developed shrimp ponds, and scallop and blue crab mixed aquaculture ponds. Questionnaire interviews were
given to the farm owners. In addition, all soil pond samples were collected and analyzed. The results showed that
the main types of aquaculture farms were white shrimp, blue crabs, sea crabs or black crabs, cockles, snapper, and
Nuanchan fish. The results reveal that the farmers have experience in aquatic farming between 21-40 years, and the
farm areas range between 10 to > 100 Rais. Farming methods used were different depending on pond types. The
main types of aquacultural waste found in this area were water, left overfeed and manure which were discharged
directly to the mangrove forest. The results of soil analyses showed that soil organic carbon (SOC) collected from
natural shrimp ponds and semi-developed shrimp ponds were not significantly different from the soil collected
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from natural mangrove (P<0.05). The soil sampled from mix culture ponds has the highest SOC, and this SOC value
was significantly different from those sampled from other types of pons (P<0.05).
Keyword: aquaculture; mangrove; soil properties; Samut songkram
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Figure 1 Study areas in Khlong Khon sub-district, Mueang district, Samut Songkhram province, Thailand
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Table 1 Land use in Khlong Khon sub-district, Mueang district, Samut Songkhram province, Thailand

Land use natural shrimp ponds semi-developed mix aquaculture
(n=70) shrimp ponds ponds (n=90)
(n=50)
person % person % person %
Initial land use
shrimp ponds 23 32.86 13 26.00 23 25.56
mangrove forest ar 65.71 37 74.00 67 74.44
Other Purposes 1 1.43 0 00.00 0 00.00
Experience of practicing different aquatic animal farming
ever 8 11.43 3 6.00 34 37.78
never 62 88.57 ar 94.00 56 62.22

Area size of farm (Rai)

<25 5 7.14 5 10.00 28 31.11
26-50 37 52.86 15 30.00 14 15.56
51-75 20 28.57 17 34.00 19 21.11
76-100 3 4.29 7 14.00 17 18.89
> 100 5 7.14 6 12.00 12 13.33

Experience of farmer in aquaculture (Year)

<20 2 2.86 10 20.00 31 34.44
21-40 55 78.57 36 72.00 a7 52.22
>40 13 18.57 4 8.00 12 13.33
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Table 2 Characteristics of aquaculture in mangrove areas in Khlong Khon sub-district, Mueang district, Samut

Songkhram province, Thailand

Types of pond natural shrimp ponds semi-developed shrimp mix aquaculture
(n=70) ponds (n=50) ponds (n=90)
person % person % person %

Cost

Aquatic animal offspring 0 0.00 50 100.00 90 100.00

Feed 0 0.00 15 76.00 90 100.00

No cost 70 100 50 100.00 90 100.00
Times/year

0-10 0 0.00 0 0.00 90 100.00

11-20 0 0.00 4 8.00 0 0.00

>20 23 32.86 17 34.00 0 0.00

All year 57 81.43 29 58.00 0 0.00
Production (kg/crop)

0-20 19 27.14 16 32.00 5 5.56

21-40 36 51.43 23 46.00 27 30.00

41-60 12 17.14 9 18.00 38 42.22

>60 3 4.29 2 4.00 20 22.22
Selling place

Mae Klong Market 58 82.86 ar 94.00 75 83.33

Community Market 9 12.86 1 2.00 9 10.00

Restaurant 3 4.28 2 4.00 6 6.67

Number of labor in the farm (person)

1-2 61 87.14 37 74.00 28 31.11
3-4 8 11.43 10 20.00 50 55.56
>4 1 1.43 3 6.00 12 13.33
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Table 3 land use management after ceasing aquacultural activities and problems encountered during culturing
aquatic animals in mangrove areas in Khlong Khon sub-district, Mueang district, Samut Songkhram

province, Thailand

Space management natural shrimp ponds semi-developed mix aquaculture
(n=70) shrimp ponds (n=50) ponds (n=90)
person % person % person %

Type of Land Use

Inherit 63 90.00 a8 96.00 54 60.00
Rent /Sell 5 7.14 2 4.00 28 31.11
Resort/Hotel 2 2.86 0 0.00 8 8.89
Problem
Waste Water 18 25.71 12 24.00 23 25.56
Decreasing of natural offspring 35 50.00 10 20.00 18 20.00
Shallow canal 4 5.71 6 12.00 4 4.44
Low productivity 10 14.29 7 14.00 35 38.89
Investment worthless 3 4.29 15 30.00 10 11.11
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Note: Different English characters in each graph show significant differences at the level of 0.05 (P <0.05)
Figure 5 pH (a), density (b), moisture size 0.5 mm and 2.0 mm (c), organic carbon (d), organic matter (e), and nitrogen
(f) of soil collected from aquacultural ponds locating in mangrove areas in Khlong Khon sub-district,

Mueang district, Samut Songkhram province, Thailand
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