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Abstract
Songkeao, P., Chiayvareesajja, S.”and Angsupanich, S.
Treatment of effluent from intensive culture of black tiger shrimp (Penaeus

monodon Fabricius) by using oyster (Crassostrea belcheri Sowerby)
Songklanakarin J. Sci. Technol., 2002, 24(4) : 621-631

This study examined the effect of using oysters (Crassostrea belcheri Sowerby) to treat effluent
resulting from the intensive culture of black tiger shrimps (Penaeus monodon Fabricius) at the Marine
Shrimp Research and Development Center, Songkhla Province. There were 8 treatments - 0 (control), 10,
20, 30, 40, 50, 60 and 70 g oysters/l, with 3 replicates. The oysters, weighing 25+5 g each with a mean shell
length of 5.2 cm, were placed in 30 x 60 x 30 cm-glass aquaria and placed outdoors with a static water system
(no water exchange, but aeration provided throughout the experiment). Water quality was monitored for
chlorophyll a, total ammonia nitrogen (TAN), nitrate, nitrite, phosphate, total suspended solids (TSS),
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BOD, salinity and temperature before adding the oysters and at 1, 2, 4, 6, 8, 10 and 16 days afterward.
It was found that the correlation coefficients between oyster density and concentrations of chlorophyll a,
TSS and BOD were negative, but positive for the correlation between oyster density and TAN. Thirty g
oyster/l at 4 days was the most efficient treatment based on the percentage decrease of chlorophyll a, TAN,
TSS and BOD (86.54%, 15.56%, 47.26% and 79.35%, respectively), all of which values are in acceptable
safety ranges for aquatic animals. With treatments longer than 4 days, or densities over 30 g oyster/l,
the TAN concentration increased with time and BOD exceeded the safety standard. At 70 g oyster/l, the
oyster mortality was greater than 10% after 16 days of the experiment, at which time the experiment was
terminated.

Key words : Crassostrea belcheri, Penaeus monodon, shrimp pond effluent, treatment
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Figure 1. Mean chlorophyll a concentrations in
the effluent from intensive culture of
black tiger shrimp treated with 25-g
oyster, 8 densities.
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Table 1. Correlation coefficients between oyster density and water quality.

Period (days)
Parameter
1 2 4 6 8 10 16

1. Chlorophylla  -0.671*%*  -0.685%* -0.722*%*  -0.556**  -0.469* -0.339 -0.373

2. Ammonia 0.796%** 0.768**  (0.815%* 0.755%* 0.418* 0.348 0.484*
3. Nitrate 0.851*%* 0.767**  0.866** 0.784** 0.896**  (0.883** (.703**
4. Nitrite 0.822%%* 0.882**  (.879** 0.905%** 0.869**  (0.813** (.762%*
5. Phosphate 0.377 0.436* 0.583** 0.541** 0.543**  (0.541** (.592%*
6. TSS -0.261 -0.785%**%  -0.571**  -0.708**  -0.003 0.122  -0.402
7. BOD -0.637**%  -0.748**%  -0.389 -0.531**  -0.320 -0.147  -0.353

* Correlations are significant at 5% (P<0.05)

0.140
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Period (days)

—&— control —8—10g/ —8—20g/ =304/
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Figure 2. Mean total ammonia nitrogen (TAN)
concentrations in the effluent from inten-
sive culture of black tiger shrimp treated
with 25-g oyster, 8 densities.
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Figure 3. Mean nitrate concentrations in the ef-
fluent from intensive culture of black
tiger shrimp treated with 25-g oyster,
8 densities.
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Figure 4. Mean nitrite concentrations in the ef-
fluent from intensive culture of black
tiger shrimp treated with 25-g oyster,
8 densities.
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Figure 5. Mean phosphate concentrations in the
effluent from intensive culture of black
tiger shrimp treated with 25-g oyster,
8 densities.
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Figure 6. Mean total suspended solids (TSS) con-
centrations in the effluent from intensive
culture of black tiger shrimp treated with
25-g oyster, 8 densities.
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Figure 7. Mean BOD concentrations in the efflu-
ent from intensive culture of black
tiger shrimp treated with 25-g oyster,
8 densities.
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Figure 8. Mortality rate from 8 densities of 25 g-
oysters used to treat effluent from inten-
sive culture of black tiger shrimp.
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