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Abstract: This research studies the use of local materials, namely cockle shell, mussel shell,
mangrove charcoal and mangrove bark from Samut Songkhram province for the adsorption and
desorption of nutrients in the lab-scale study. The 300 g of each local material was placed in the
15 L laboratory scale-bucket to observe the nutrients concentration for 15 days of operation in
the natural brackish water. Local materials application with marine shrimp during the nursery
period in the aquaculture pond was also investigated. Results from lab-scale experiment revealed
that only mussel shell and mangrove bark could adsorb ammonia on the first day, and
subsequently all local materials slowly released nutrients in the brackish water. The cockle shell,
mussel shell, mangrove charcoal and mangrove bark released inorganic nitrogen and ortho-
phosphate at the ratios of 10:1, 8:1, 4.6:1, and 1:2, respectively. Application of mangrove charcoal

and mussel shell at the amount of 10.8 and 2 kg, respectively in the 2 m? net cage for nursery of
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2,500 black tiger shrimp (Penaeus monodon) gave the significant higher shrimp length than without
local materials at 26 % and heavy metals also can be adsorbed.

Keywords: Aquaculture, charcoal, heavy metal, nutrients, shrimp
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Figure 1. Local materials configuration in the net cage
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Table 1. Water quality from using local materials as a filter in laboratory-scale experiment

Mangrove Mangrove
Parameter Control  Cockle shell Mussel shell

charcoal bark
Dissolved oxygen (mg/L) 6.31°2 6.22° 6.26% 6.30° 6.23°
Salinity (ppt) 22.04° 22.08° 21.82¢2 21.46° 21.52¢2
pH 8.288 2 8.152 7.98° 8.034° 8.034°
Alkalinity (mg as CaCOs/L) 255.002 272.00° 272.00° 221.00° 221.00°
Phycoerythrin (pg/L) 197.16 78.71P 5.142¢ 10.88¢ 9.29¢
Chlorophyll (ug/L) 82.132 31.91b 2.512°¢ 4.836 ¢ 4.28 ©
Ortho-Phosphate (mg P-PO,/L) 0.0422 0.542° 1.255< 1.017¢¢ 1.197¢
Ammonia (mg N-HH/L) 0.0482 0.2672 0.580° 0.2012 0.2362
Nitrite (mg N-NO,/L) 0.006° 0.210° 0.148% 0.1342b 0.011°
Nitrate (mg N-NO/L) 0.1832 3.080° 2.867% 2.189% 0.267%
Inorganic N : P (g/g) - 10:01 8:01 5:01 1:04

Note: Values within a row followed by the same letter are not significantly with a 95% confidence interval.
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Table 2. Water quality in the net cage of control and with local materials

With Local Materials Control
Parameters
Day 0 Day 11 Day?22 Day33 Day 11 Day22 Day33
pH 8.31 8.05 8.30 8.43 8.29 8.44 8.48
Temperature (°C) 32.2 30.0 29.6 339 30.2 31.5 33.9

Dissolved oxygen (mg/L) 10.28 5.82

Conductivity (mS/cm) 38.2 26.7
Turbidity (NTU) 72.8 11.8
Ammonia (mgN/L) 0.034  0.041
Nitrite (mgN/L) N.D. N.D.
Nitrate (mgP/L) 0.578  0.728

Ortho-phosphate (mgP/L) 0.056  0.037

4.90 5.45 7.53 5.27 5.23
16.6 13.7 234 15.7 13.4
31.6 16.6 12.3 214 16.0
0.378 0.037 N.D. 0.797 0.039
N.D. N.D. N.D. 0.605 0.297
1.457 0.004 0.654 0.044 0.016
0.042 0.046 0.042 0.043 0.045

N.D. = not detectable

Table 3. Heavy metal in the net cage of control and with local materials

Concentration (mg/L)

Maximum allowable concentration

Heavy Metal With local
Control (mg/L) for coastal water quality

materials
Zinc 1.740 0.040 0.050
Copper 0.070 0.090 0.008
Lead 0.230 N.D. 0.008
Cadmium 0.017 0.003 0.005
Chromium N.D. N.D. 0.100

Nickel 0.050 N.D. -
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