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Impact of Shrimp Farming on Soil Properties and Mangrove Community
at Sawi District, Chumphon Province
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ABSTRACT

The results indicated that the activities of shrimp farming cause impacted on soil properties,
including increasing pH in addition to decreasing available phosphorus, total nitrogen, organic
matter and exchangeable calcium. Na, Mg and CEC of two soil layers were significantly different
between the two ecosystems: at 0-5 cm and 5-30 cm depth. The pH, K and Ca were significantly
different only at 5 — 30 cm depth. The growth rate of trees at pristine mangrove forests in terms of
diameter at breast height and total height, were 0.11 - 0.31 cm/year and 0.42 - 0.88 m/year,
respectively, while the growth rate of mangrove next to shrimp farm were 0.08 - 0.19 cm/year and
0.36 - 0.63 cm/year. Rhizophora apiculata and R. mucronata, the indicator species of mangrove,

were found only in the pristine forests but Lumnitzera littorea, which prefers hard mud, was found in

the area next to shrimp farm. The activities of shrimp farm also decreased the natural generation. At
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pristine mangrove forest the natural generation was 90.70%, while mangrove next to shrimp farm

was 29.41% of all seeding.
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Table 1. A Procedure of Analysing a Quality of Sail.

Quality Procedure Analysis
1. pH A Ratio of Water:Soil is 1:1 by using pH Meter.
2. Organic Matter use Walkley and Black Method.
3. Total Nitrogen use a Caculating Method.

Total Nitrogen = 0.0304 + (0.0461 X Organic Matter)
(Aqvd unzAny, 2518)

4. Available Phosphorus use Bray Il Method.

5. Exchangeable Potassium, use Atomic Absorpiton Spectrophotometer

Calcium, Magnesium and Sodium.

6. Cation Exchange Capacity ;CEC using Leaching cation with Ammoniumacetete
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Table 2. Compare the Chemical Quality of Soil According to the Feather of the Area.

Chemical Mangrove 0 -5 cm. Depth 5—-30 cm. Depth
Quality Area range mean F range mean F
pH NA 3.08-5.42 4.20° 0.004™  3.76-4.68 4.21° 4.94"
SF1 3.65-4.53 4.26" 4.11-5.18 478"
SF2 3.27-5.05 4.23° 4.59-5.07 4.83°
Organic NA 4.29-11.14 6.24° 060"  3.58-9.31 6.82° 3.39"
Matter SF1 4.42-6.32 5.13° 3.59-5.44 4.60°
(%) SF2 4.59-6.15 5.32° 4.36-5.70 5.01%
Total NA 0.23-0.54 0.32° 0.60™ 0.20-0.46 0.35° 3.39"
Nitrogen SF1 0.23-0.32 0.27° 0.20-0.28 0.24°
(%) SF2 0.24-0.31 0.28° 0.23-0.29 0.26%
Available NA 8-21 12.80° 1.95"™ 12-18 14.40° 1.38™
Phosphorus SF1 8-11 10.00° 10-14 12.20°
(mg / kg) SF2 7-10 8.80° 10-16 13.20°
Potassium NA 337-440 401.80° 2.44"™ 348-575 476.00° 547
(mg / kg) SF1 354-647 445.40° 393-488 443.00°
SF2 264-387 338.60° 241-402 337.80°
Calcium NA 542-828 637.80° 1.89™ 732-990 838.20° 088
(mg / kg) SF1 341-899 600.20° 390-823 610.60°
SF2 368-503 426.20° 399-637 470.60°
Magnesium NA 1147-1584  1373.60° 36.10° 13182126 1770.20° 37.52"
(mg / kg) SF1 1226-1896  1519.00° 1388-1734  1577.60°
SF2 554-653 599.60° 503-805 621.20°
Sodium NA 0083-3928  3237.20° 425  3308-5352 4488.80° 14.30
(mg / kg) SF1 3028-5512  4077.60° 3869-4828  4345.80°
SF2 1051-4592  2124.60° 1037-3885  1929.20°
CEC NA 26-38 33.00° 9.39" 34-50 43.40° 2637
(cmol / kg) SF1 29-49 37.80° 36-44 39.40°
SF2 15-31 20.40° 13-28 19.60°

Remark NA is pristine mangrove forest. SF1 is mangrove next to shrimp farms before drain.
SF2 is mangrove next to shrimp farms after drain.
ns is non — significant at a level of 0.05 significant

’ is significant at a level of 0.05 significant
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Table 3. Compare the richness index, species diversity index and evenness index in pristine

mangrove forest and mangrove next to shrimp farms

species diversity

Site richness index evenness index
index
pristine mangrove forest 0.33 1.41 0.50
mangrove next to shrimp farms 0.52 1.47 0.46
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