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ABSTRACT

An innovative system combining fish, photosynthetic bacteria, and vegetable cultivation
was used to treat the wastewater discharged from the shrimp farms. The experiment was
divided into three phases, starting with photosynthetic bacteria Rhodopseudomonas palustris
which are added to shrimp aquaculture wastewater at concentrations of 0.5� 106,
1.0� 106, 2.0� 106, 4.0� 106, and 8.0� 106 colony-forming units (CFU)/mL (treatment 1, 2
3, 4, and 5, respectively) for 4 days to determine the optimal bacteria level. In the second
phase, silver carp (Hypophthalmichthys molitrix) were introduced at the biomass levels of
0.25, 0.50, 0.75, 1.00, and 1.25 kg/m3 (treatment 6, 7, 8, 9, 10, respectively) for 7 days. In
phase 3, Ipomoea aquatica, Oenanthe javanica, Lactuca sativa, and Brassica pekinensis were
introduced and cultivated (treatment 11, 12, 13, 14, respectively) for 7 days. The wastewa-
ter values of TP, TN, CODCr, NH4, NO3, and NO2 were analyzed after each phase of
treatment. The results showed that the wastewater quality changed drastically after the
completion of all wastewater treatments. The removal rates of TP, TN, CODCr, NH4, NO3,
and NO2 increased with increasing photosynthetic bacterial concentrations in Phase I. The
removal rates of TP, TN, CODCr, and NO3 increased with increasing fish biomass, while
the removal rates of NH4 and NO2 decreased in Phase II. The removal rates of TP, TN,
NO3, and NO2 were the highest for treatment 11, while the removal rate of CODCr

reached the highest value in treatment 12, and NH4 in treatment 14. I. aquatica showed
the best removal of nutrients from among the four vegetables in Phase III. It is suggested
that a combination photosynthetic bacteria (4.0� 106 CFU/mL)–fish (0.75 kg/m3 silver
carp)–vegetable (1.00 kg/m2 Ipomoea aquatica) system could be a practical system for nutri-
ent recycling in shrimp aquaculture wastewater on a larger scale.
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1. Introduction

Intensive shrimp aquaculture, especially of Penaeus
vannamei, is developing at a very fast pace in response

to the worldwide demand. The wastewater discharged
from shrimp farms contains a large amount of
nitrogenous (ammonia, nitrite, and nitrate) and
phosphorous compounds, most of which is directly
discharged without treatment into water bodies. This
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