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Sumber air dan tanah yang semakin terhad menjadikan keperluan integrasi beberapa 

bidang pertanian semakin penting. Kajian ini dijalankan untuk menilai potensi 

mengeluarkan ikan dan sayur-sayuran tropika dalam satu sistem integrasi 

menggunakan kaedah piskiponik iaitu gabungan piskikultur dan hidroponik.  

 

Satu eksperimen telah dijalankan untuk menentukan kesan paras larutan nutrien 

hidroponik terhadap mutu air, kemandirian dan pertumbuhan ikan baung (Mystus 

nemurus), keli Afrika (Clarias gariepinus) dan tilapia merah (Oreochromis sp.). 

Keputusan menunjukkan kepekatan larutan hidroponik ketara memberi kesan 

terhadap parameter mutu air.  Konduktiviti dan kepekatan amonia-N meningkat 

secara bererti (P<0.05) dengan peningkatan paras larutan hidroponik dalam air.  Julat 

konduktiviti dan amonia-N masing-masing adalah 0.43-2.59 mmhos dan 3.00-17.52 

mg L
-1
.  Pada semua spesies ikan, kemandirian dan pertumbuhan ikan menurun secara 

bererti (P<0.05) dengan peningkatan kepekatan larutan hidroponik. Purata 

kemandirian dan kadar pertumbuhan spesifik masing-masing adalah 74.45% dan 



 

 iv 

2.82% hari
-1
 bagi ikan tilapia merah, 54.45% dan 2.28% hari

-1
 bagi keli Afrika, dan 

29.31% dan 0.64% hari
-1
 bagi baung.  Kajian ini menunjukkan bahawa tilapia merah 

adalah spesies kajian yang paling tahan pada kepekatan larutan hidroponik. 

Bagaimanapun kepekatan larutan hidroponik yang tinggi (>25%) memberikan kesan 

hiperplasia pada tisu insang bagi semua spesies ikan kajian. 

 

Satu lagi eksperimen telah dijalankan untuk menentukan kesan penggunaan 25% 

larutan hidroponik dan penggunaan spesies sayur-sayuran yang berbeza iaitu sawi 

mini (Brassica chinensis), kailan (Brassica alboglabra) dan salad daun (Lactuca 

sativa)) terhadap pertumbuhan dan penghasilan ikan tilapia merah, Oreochromis sp. 

di dalam sistem piskiponik. Keputusan menunjukkan pertumbuhan, kemandirian, 

nisbah pertukaran makanan, nisbah kecekapan protein dan penghasilan ikan tilapia 

merah tidak dipengaruhi (P>0.05) oleh penambahan larutan hidroponik dan jenis 

sayur-sayuran yang berbeza.  Kemandirian ikan tilapia merah adalah di antara 52.3-

75.7% dengan jumlah penghasilan di antara 15.2-21.1 kg m
-3
 tuai

-1
 (18 minggu). 

Bagaimanapun, penambahan 25% larutan hidroponik telah meningkatkan 

pertumbuhan dan penghasilan secara bererti (P<0.05) bagi ketiga-tiga jenis sayur-

sayuran.  Salad daun memperolehi hasil tertinggi (6.44 kg m
-2
 tuai ikan

-1
) diikuti sawi 

mini dan kailan (3.82 dan 1.52 kg m
-2
 tuai ikan

-1
, masing-masing).   

 

Satu eksperimen yang serupa juga dijalankan menggunakan ikan keli Afrika, Clarias 

gariepinus. Tidak seperti tilapia merah, keputusan menunjukkan penambahan 25% 

larutan hidroponik memberi kesan negatif secara bererti (P<0.05) terhadap 

kemandirian,  nisbah pertukaran makanan,  nisbah kecekapan protein dan penghasilan  
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ikan keli Afrika.  Kemandirian ikan keli Afrika adalah di antara 9.3-64.0% dengan 

jumlah penghasilan di antara 2.1-17.1 kg m
-3
 tuai

-1
 (10 minggu).  Bagaimanapun, 

penambahan larutan hidroponik memberi kesan positif bererti (P<0.05) terhadap 

pertumbuhan dan penghasilan sayur-sayuran.  Jumlah penghasilan sayur-sayuran yang 

tertinggi diperoleh oleh sawi mini (0.80 kg m
-2
 tuai ikan

-1
) diikuti salad daun (0.57 kg 

m
-2
 tuai ikan

-1
) dan kailan (0.26 kg m

-2
 tuai ikan

-1
).  Pengeluaran ini adalah jauh lebih 

rendah berbanding jika tilapia digunakan.  

 

Dalam kesemua siri eksperimen dalam kajian ini, tiada penapis biologi yang khusus 

digunakan.  Oleh itu, sayur-sayuran bukan sahaja mengambil nutrien dari kumuhan 

ikan, tetapi juga memainkan peranan dalam proses penapisan air.  Integrasi kultur 

ikan tilapia merah dan salad daun memberikan keputusan yang terbaik dan dijadikan 

model pengeluaran makanan secara berterusan menggunakan sistem piskiponik.  
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The integration of various agriculture practices becomes more important as water and 

land resources are becoming limited.  This study was conducted to evaluate the 

potential of producing selected tropical food fish and vegetable in an integrated 

system using pisciponic method.  

 

An experiment was carried out to determine the effect of hydroponic nutrient 

concentration on water quality, survival and growth of baung (Mystus nemurus), 

African catfish (Clarias gariepinus) and red tilapia (Oreochromis sp.).  Results 

showed that the concentration of hydroponic solution significantly affected water 

quality parameters. Conductivity and ammonia-N concentration increased 

significantly (P<0.05) with the increase in the concentration of hydroponic solution in 

the water.  Conductivity and ammonia-N ranged from 0.43-2.59 mmhos and 3.00-

17.52 mg L
-1
, respectively.  Survival and growth of all fish species significantly 

decreased (P<0.05) with the increase in the concentration of hydroponic solution.  
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Mean survival and specific growth rate were 74.45% and 2.82% day
-1
 for red tilapia, 

54.45% and 2.28% day
-1
 for African catfish, and 29.31% and 0.64% day

-1
 for baung, 

respectively.  This study showed that red tilapia was the most tolerant species to the 

hydroponic solution.  However, a high concentration of hydroponic solution (>25%) 

caused hyperplasia in gill tissue for all fish species tested.  

 

Another experiment was carried out to determine the effect of 25% hydroponic 

solution and different vegetable species including Pak Choi (Brassica chinensis), 

Chinese kale (Brassica alboglabra) and lettuce (Lactuca sativa) on the growth and 

production of red tilapia, Oreochromis sp. in a pisciponic system.  Results showed 

that growth, survival, food conversion ratio, protein efficiency ratio and production of 

red tilapia were not affected (P>0.05) when 25% hydroponic solution and different 

vegetables were used.  Survival of red tilapia was between 52.3-75.7% with the total 

production of 15.2-21.1 kg m
-3
 crop

-1
 (18 weeks).  Neverless, the use of hydroponic 

solution significantly increased (P<0.05) the growth and production of all vegetables. 

The highest production was attained by lettuce (6.44 kg m
-2
 fish  crop

-1
), followed by 

Pak Choi and Chinese kale (3.82 and 1.52 kg m
-2
 fish crop

-1
, respectively).  

 

A similar experiment was also conducted using African catfish, Clarias gariepinus. 

Results showed the use of 25% hydroponic solution significantly reduced (P<0.05) 

the survival, food conversion ratio, protein efficiency ratio and production of African 

catfish.  Survival of African catfish was between 9.3-64.0% with the total production 

of 2.1-17.1 kg m
-3
 crop

-1
 (10 weeks).  The use of hydroponic solution gave significant 

increases (P<0.05) in the growth and production of vegetables.  The highest total 
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production of vegetables was achieved by Pak Choi (0.80 kg m
-2
 fish crop

-1
) followed 

by lettuce (0.57 kg m
-2 
fish crop

-1
) and Chinese kale (0.26 kg m

-2 
fish crop

-1
).  

 

In all experiments, no specific biological filter was used.  Thus, vegetables did not 

only absorb the nutrient from fish waste but also played an important role in the water 

biofiltration process.  The integrated culture of red tilapia and lettuce gave the best 

result and could be used as a model for a continuous food production using a 

pisciponic system.  
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