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Phytoremediation of Low Salinity Effluents from Black Tiger Shrimp (Penaeus monodon)

Culture by Water Spinach, Water Mimosa, and Water Chestnut.
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Abstract

This study aimed to compare the phytoremediation potential of low-salinity (1.1-1.4 ppt) effluent
from black tiger shrimp (Penaeus monodon) pond by water spinach (/pomoea aquatica Forsk), water
mimosa (Neptunia oleracea Lour), and water chestnut (Trapa bispinosa Roxb) at a density of 3 g/L in
simulated glass aquaria. Growths of the three aquatic plants were also investigated during 27 days of
remediation period. Results demonstrated that water chestnut showed the most effective remediation
(p < 0.05) with removal efficiencies of total ammonia, nitrite, nitrate, total phosphorus, BOD, and
turbidity of 88.78%, 53.24%, 97.97%, 70.47%, 89.94%, and 91.66%, respectively, followed by water
mimosa, and water spinach. Total phosphorus and BOD concentrations in water chestnut-treated
effluent were within acceptable values following the criteria of effluents from marine shrimp culture in
coastal areas imposed by Department of Fisheries (2019). Additionally, water chestnut grew well in the
effluent from black tiger shrimp pond. Rate of weight increment of water chestnut was 7.1+1.1%, which
was higher than that of water mimosa (6.2+1.9%), and water spinach (2.0+1.2%). This study
demonstrates that water chestnut is a good choice of aquatic plant for phytoremediation of low-salinity

effluent from black tiger shrimp pond.

Keywords: Marine shrimp, Effluent, BOD, Nitrogen, Aquatic plant
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Table 1. Quality of black tiger shrimp culture effluents in this study

Effluent discharge
Parameters Effluent standard values*
Mean

pH 8.48-9.54 8.74710.70 6.5-9.0
Temperature (°C) 32.00-32.90  32.48+0.46 -

Salinity (ppt) 0.910 Below 50% of natural reservoirs
Dissolved oxygen (mg/L) 6.40-9.45 7.971+1.53 -

Turbidity (NTU) 39.01-42.41 41.13+1.85 -
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Table 1. Quality of black tiger shrimp culture effluents in this study (continue)

Effluent discharge
Parameters Effluent standard values*
Range Mean
Biochemical Oxygen Demand: BOD (mg/L) 32.13-33.04 32.5910.46 <20
Total ammonia (mg/L) 0.40-0.72 0.7010.29 <11
Nitrite (mg/L) 0.11-0.27 0.21%0.09
Nitrate (mg/L) 0.97-1.95 1.5510.51 -
Total Phosphorus (mg/L) 1.08-1.58 1.7310.73 <04

* Regulatory discharge limits of effluents from marine shrimp culture in coastal areas imposed by

Department of Fisheries
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Figure 3. Nitrate concentration in effluent from black tiger shrimp culture phytoremediated by water

spinach, water mimosa, and water chestnut during 27-day trial. Lowercase letters indicate significant

(p < 0.05) difference among treatments at 27 days of phytoremediation trial.
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Figure 4. Nitrite concentration in effluent from black tiger shrimp culture phytoremediated by water

spinach, water mimosa, and water chestnut during 27-day trial. Lowercase letters indicate significant

(p < 0.05) difference among treatments at 27 days of phytoremediation trial.
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= Effluent standard value of total phosphorus (<0.4 mg/L) in effluents from marine shrimp culture in

coastal areas imposed by Department of Fisheries 2
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Figure 6. BOD values in effluent from black tiger shrimp culture phytoremediated by water spinach,
water mimosa, and water chestnut during 27-day trial. Lowercase letters indicate significant
(p < 0.05) difference among treatments at 27 days of phytoremediation trial.
= Effluent standard value of BOD (<20 mg/L) in effluents from marine shrimp culture in coastal

areas imposed by Department of Fisheries 2
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Figure 7. Turbidity values in effluent from black tiger shrimp culture phytoremediated by water spinach,
water mimosa, and water chestnut during 27-day trial. Lowercase letters indicate significant

(p < 0.05) difference among treatments at 27 days of phytoremediation trial.
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Table 2. Removal efficiencies of pollutants in black tiger shrimp culture effluent by water spinach, water

mimosa, and water chestnut at phytoremediation period of 27 days

Removal efficiencies (%)

Pollutants
Control Water spinach Water mimosa Water chestnut
Ammonia 66.95+0.57° 75.11+1.21° 75.25+0.89° 88.78+1.09°
Nitrite 7.18+1.22° 34.91+1.49° 59.81+1.20° 53.24+1.56°
Nitrate 29.59+1.56 96.17+1.91° 92.15+0.98" 97.97+2.09°
Total phosphorus 18.42+1.31° 51.77+2.29" 62.75+2.82° 70.47+1.39°
BOD 57.54+0.49° 85.21+0.51° 86.50+1.63% 89.94+1.24°
Turbidity 63.25+2.57° 78.49+2.91° 83.72+0.95° 91.66+3.33°

Lowercase letters indicate significant ( p < 0.05) difference among treatments at 27 days of

phytoremediation trial.
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Faeaz 2.0+1.2 (Table 3)

Table 3. Growth performance of aquatic plants used in this study at remediation period of 27 days

Aquatic plants Rates of weight increment (%)

Water spinach 2.0+1.2°
Water mimosa 6.2+1.9°
Water chestnut 7.141.1°

Lowercase letters indicate significant (p < 0.05) difference among treatments.
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