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ABSTRAK 

Pencemaran air yang disebabkan oleh aktiviti perikanan telah memberi kesan yang 
buruk kepada alam sekitar. Kandungan oksigen terlarut yang rendah dan kandungan 
nitrogen yang tinggi memberi kesan kepada pentemakan ikan; masalah air kotor 
menggalakkan pertumbuhan alga dan fungi. Keadaan lebih teruk apabila kandungan 
fosforus dan ammonia tinggi dalam sistem kolam ikan air tawar kerana ia boleh 
bersifat toksid kepada manusia dan alam sekitar. Beberapa jenis rawatan air ikan air 

tawar telah diperkenalkan seperti rawatan kitar semula air dan rawatan ganti semula 
air. Sistem rawatan air secara kitar semula dipilih dalam kajian dengan menggunakan 
tumbuhan akuatik sebagai medium penuras. Sistem rawatan kitar semula air kolam 
ikan merangkumi tangki tumbuhan akuatik atau sistem penuras Reed Bed; 0.9 m 
(panjang) x 0.3 m (lebar)x 0.2 m (kedalaman), tangki kolam ikan air tawar; 0.6 m 
(panjang) x 0.3 m (lebar) x 0.3 m (kedalaman), tangki pemendapan; (sama saiz 
dengan tangki ikan air tawar), tangki pengudaran, 2 unit pam berkapasiti 7.0 m3/h. 
Tilapia Mossambica atau ikan tilapia ditemak dalam sistem akuakultur. Sistem 
penuras Reed Bed dengan tanaman pokok kangkung atau Jpomea aquatica dipilih 
kerana sifatnya yang mesra alam, kos yang kurang serta sesuai untuk rawatan 
berskala kecil. Kadar alir 0.3 mL/s (HRT = 2 hari 2 jam), 0.5 mL/s (HRT = 1 hari 6 

jam) dan 1.0 mL/s (HRT = 15 jam) dipilih untuk mengkaji keberkesanan sistem 
menyingkirkan bahan cemar pada kadar alir berbeza. Hasil kajian menunjukkan 

purata peratus penyingkiran Permintaan Oksigen Biokimia (BOD5) 56.73 % ± 
6.55 %; Permintaan Oksigen Kimia (COD) 82.20 % ± 2.66 %; Jumlah Pepejal 
Terampai (TSS) 71 % ± 6.96 %; Jumlah Ammonia Nitrogen (TAN) 64.12 % ± 

2.91 % pada penuras Reed Bed dengan tumbuhan. Penyingkiran berkesan berlaku 
pada kadar alir perlahan (0.3 mL/s) iaitu pada masa tahanan selama 2 hari 2 jam dan 
menunjukkan penyingkiran bahan cemar yang paling tinggi dalam merawat air 
kolam ikan. Sistem kitar semula air menggunakan penuras Reed Bed mampu 
merawat air daripada kolam ikan air tawar melalui tindakbalas biologi. 
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ABSTRACT 

An aquaculture activity contributes to environmental pollution which defines by 
water pollution. In circumstance that low dissolved oxygen and higher nitrogen can 
cause bad effect to fish; low water quality can encourage the algae growth and fungi. 
In fact at higher phosphorus and ammonia contamination can caused the toxicity to 
human and environment. Some aquaculture wastewater treatment was introduced 
such as recirculating aquaculture system and alternate or replace system. 

Recirculating aquaculture system was chosen because their capability in wastewater 
treatment by biology process. Objectives of the study are to determine the efficiencies of 
Reed Bed filter in aquaculture wastewater treatment and also to know the best and suitable 
flow rate at higher efficiency pollutant removal. The system includes reed bed filtration 
size 0.9 m (length) x 0.3 m (width) x 0.2 m (depth); fish tank size 0.6 m (length) x 
0.3 m (width) x 0.3 m (depth); sedimentation tank (same size as fish tank); aeration 
tank, 2 units pump 7.0 m3

/h capability. Tilapia Mossambica formly known as ikan
tilapia are used in this study. Ipomea aquatica or pokok kangkung are chosen as 

medium filtration in Reed bed filtration. It is chosen because their suitability for 
small scale wastewater treatment. Besides that it is also more environmental friendly 

and less cost in monitoring compare than other treatments. Flow rates at 0.3 mL/s 

(HRT = 2 days 2 hours), 0.5 mL/s (HRT = 1 day 6 hours) and 1.0 mL/s (HRT = 15 

hours) was chosen to study the effectiveness of the recirculating system. Results 
show that average efficiencies in percentage of Biologycal Oxygen Demand (BOD5) 
56.73 % ± 6.55 %; Chemical Oxygen Demand (COD) 82.20 % ± 2.66 %; Total 
Suspended Solid (TSS 71 % ± 6.96 %); and Total Ammonia Nitrogen (TAN) shown 
64.12 % ± 2.91 %. It also shows that slower flow rate is higher efficiency in 

aquaculture wastewater treatment which showed by flow rate at 0.3 mL/s and 

retention time at 2 days and 2 hours. Beside that, it is show that the recirculating 

aquaculture system using reed bed filter can improve water quality through 
biological reactions. 
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