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Water temperature and salinity has significant effect in fish growth. Inappropriate 

temperature and salinity in the fish tank can develop disease for the fish and influence 

the profit gained by the fish farmers.   It is important to develop a system that is able to 

control and monitor temperature and salinity in a fish tank. However, fish farmers prefer 

to use manual method. This is because manual method is easy and is available at lower 

cost. But by using man power, there is some limitation that appears like the data taken is 

not accurate and the data is not collected at the same time during the experiment. The 

objective of this research was to develop an automatic control system for temperature 

and salinity in the fish tank. Arduino Uno control board that is equipped with 

Atmega328 microcontroller is used to control and monitor temperature and salinity 

inside the fish tank. WZP-191 temperature sensor and Vernier salinity sensor is 

connected to the control board to measure temperature and salinity. The developed 

system was tested at FRI Pulau Sayak, Kota Kuala Muda, Kedah for 4 consecutive 

weeks to see the performance of the developed system. Besides that, the effect of 

temperature (at 25
O
C and room temperature) and salinity (at 25 ppt and 30 ppt) on the 

Lates calcarifer’s growth was also studied. Total of 150 L. calcarifer’s juveniles were 

used in this experiment. All the fishes were weighted and the lengths were measured 

every week to see the effect of different temperature and salinity combination to the 

fish. Data were analyzed by SPSS to determine the best temperature and salinity to grow 

L. calcarifer in tanks. Compared with another temperature and salinity combination in 

this study, result showed that Treatment 1 tanks (Temperature: 25
O
C, Sa
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linity: 25 ppt) was suitable to rear juvenile L.calcarifer as weight gain, SGR and PER 

were showing significant differences in the 2-way ANOVA test conducted. The mean 

weight gain ± standard error for the weight gain, SGR and PER for Treatment 1 tanks 

are as follows 17.02 ± 1.08 g, 2.25 ± 0.22 and 1.49 ± 0.14 correspondingly. It can be 

concluded that the developed system was able to control and monitor temperature and 

salinity in a fish tank. It is suggested that the fish farmers use the developed system in 

their fish tank to gain more profit.  
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NUR LAILINA BINTI MAKHTAR 
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Fakulti : Kejuruteraan 

 

 

Suhu dan kemasinan akan mempengaruhi pertumbuhan ikan. Suhu dan kadar kemasinan 

yang tidak sesuai boleh menyebabkan penyakit dan mempengaruhi keuntungan yang 

diperolehi oleh penternak. Oleh itu, adalah penting untuk membina satu sistem 

automatik yang mampu memantau dan mengawal suhu dan kemasinan air di dalam 

tangki ikan. Walaubagaimanapun, penternak lebih gemar menggunakan kaedah manual 

kerana kaedah ini lebih mudah dan mempunyai kos yang lebih rendah. Tetapi kaedah 

manual adalah tidak tepat dan data tidak diambil pada waktu yang konsisten. Objektif 

kajian ini adalah untuk membina sebuah sistem kawalan automatik untuk penternakan 

ikan di dalam tangki. Papan kawalan  Arduino Uno yang dilengkapi pengawal 

mikro Atmega328 digunakan untuk mengawal dan memantau suhu dan kemasinan di 

dalam tangki ikan.Pengesan suhu WZP-191 dan pengesan kemasinan 

Vernier disambungkan kepada papan kawalan untuk  mengukur suhu dan kemasinan. 

 Sistem yang dibangunkan telah diuji di Pulau FRI Sayak, Kota KualaMuda, Kedah bagi 

tempoh 4 minggu berturut-turut untuk melihat prestasi sistem yang dibangunkan. 

Selain itu , kesan suhu (pada 25
O
C dan suhu bilik) dan kemasinan (pada 25 ppt dan 30 

ppt) terhadap pertumbuhan ikan siakap juga dikaji. Sejumlah 150 ekor juvenil L. 

calcarifer telah digunakan dalam eksperimen ini. Semua ikan ditimbang dan panjangnya 

 diukur setiap minggu untuk melihat kesan gabungan suhu dan kemasinan yang berbeza 

terhadap pertumbuhan ikan.   Keputusan eksperimen menunjukkan tangki  dengan 

Rawatan1 (Suhu: 25
O
C, Kemasinan: 25 ppt) paling sesuai untuk memelihara juvenil 

ikan siakap di mana pertambahan berat, SGR dan PER menunjukkan perbezaan yang 

signifikan berdasarkan analisis ANOVA yang telah dijalankan.Nilai purata ± ralat bagi 

pertambahan berat, SGR dan PER untuk ikan dalam tangki Rawatan 1 adalah seperti 

berikut 17.02 ± 1.08 g, 2.25 ± 0.22 and 1.49 ± 0.14. Kesimpulannya, sistem yang telah 

dibina mampu untuk mengawal suhu dan kemasinan di dalam tangki ikan dengan baik. 
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Adalah dicadangkan agar penternak ikan menggunakan sistem kawalan yang telah 

dibina bagi membantu meningkatkan hasil.  
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CHAPTER 1 

INTRODUCTION 

1.1 Background of Study 

 

 

Aquaculture is a branch of agriculture that has less attention from public. This situation 

happens because agricultural sectors are focusing their interest and efforts to develop 

plants and inland animal technology. This is due to the difficulties in understanding the 

behavior and aquatic environment itself. During Seventh Malaysia Plan (1996-2000), 

aquaculture has been recognized as one of the important industry to supply food to the 

country. Due to its importance to the nation, aquaculture was notified as the third engine 

growth in the Eighth Malaysian Plan (2001-2005). Aquaculture was recognized as one 

of the most prolific sector when income per hectare per annum and return to investment 

was taken into account when comparing with another agricultural sector such as oil 

palm, rubber, paddy, fruits and vegetables. Besides that, this sector also acknowledged 

as a prospective essential export earner after oil palm and rubber (FAO, 2010).  
 

 

Looking at the importance of aquaculture in increasing food supply, the third National 

Agriculture Policy (NAP 3) during 1998 to 2010 focused on expansion of sustainable 

aquaculture. The target during this period was to enhance aquaculture production to 

600 000 tonnes by 2010. The expected growth was about 200% from the existing 

production of 200 000 tonnes. 

 

 

In Malaysia, Department of Fisheries is one of the agencies that seriously doing research 

and contributes to the development of aquaculture industry. The interest are on breeding 

highly commercial valued fishes, finding the best method and technology to help 

fishermen increase their income and also train potential and interested parties to work in 

aquaculture sector. 

 

 

Aquaculture development involves large land and water supply. Government identifies 

more than 400 000 ha of land and inland water resources that are suitable for 

aquaculture activity. However, other agriculture sector and other economic activities are 

also creating competition for the land requirement. To ensure food security and 

minimize the food import bill, agriculture industry, comprises with aquaculture received 

top priority by the government. By introducing Aquaculture Industrial Zone (AIZ), 

aquaculture industry receives about 40 000 ha land for development. 

 

 

Malaysia had been successful in the breeding technology of different fish species 

through Department of Fisheries’ research and training programme. However, there are 
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only a few or nearly no studies focusing on the development of the equipment for the 

better environment for the fish growth. Usually, after the breeding process was 

successful, the juvenile would be placed in a rearing tank before transferred to the sea. 

Mostly, the monitoring and controlling of the environment inside the tank was done 

manually by the workers. This would influence the accuracy of the treatment. 

 

 

Therefore, this study is very important to increase the treatment efficiency after 

successful breeding process. Besides, it is important to make sure the fish fry are in 

good condition before getting ready to grow for the next stage. Simple and easy 

installation equipment needs to be developed to ease the unskilled labors’ work. It is 

hoped that the proposed system will help to increase the aquaculture production for 

future development. 

 

 

Optimum temperature and salinity plays an important role in ensuring fish growth. They 

not only directly effects the fish productivity but other water quality parameters are also 

depending on temperature and salinity content. For example, temperature is related to 

the Dissolved Oxygen (DO) content in the water, photosynthesis and decomposition 

rate, ammonia ionization and fish metabolic rate (Wedemeyer, 2001). Salinity on the 

other hand is associated with pH value. Any changes in salinity will give reverse effect 

on pH value of the water. Moreover, it is important to control water temperature and 

salinity because it effects fish growth. Automatic monitoring and control of water 

temperature and salinity in the fish tank can ensure maximum yield attained at the fish 

farm. 

 

 

Usually, aquaculture research revolved around breeding technology and manual 

preparation of desired parameters such as pH, salinity and dissolved oxygen content in 

the tank. There is not many research published in the technology of automatically 

controlled environment inside fish tanks although it is known that water quality has a 

great significant effect on fish productivity. Besides that, it was found out that most of 

the research focused on using sensors to detect water quality parameters. However, the 

sensors were only used to monitor the environment inside the fish tank but not to 

communicate with a control system that would be able to automatically maintain the 

desired water quality. 

 

 

Lates calcarifer or locally known as ‘ikan siakap’ was chosen in this experiment 

because it is a high economic value fish. The demand is high across countries in South-

East Asia such as Singapore, Malaysia, Taiwan, Hong Kong and South Korea. Because 

of the sweet taste, it is usually served as cuisine in restaurants, hotels and caterings. In 

2002, Malaysian L.calcarifer’s production from aquaculture project was 4004 metric 

tonnes with value of RM 46.2 million. National Economic Action Council (NEAC) has 

acknowledged L.calcarifer as a major species for cultivation besides giant freshwater 

prawn, tilapia and tiger prawn (MOA, 2014). 
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1.2 Statement of Problems 

 

 

Simbeye et. al (2014) raised the issue of inefficient monitoring in the fish ponds in terms 

of water quality monitoring. Water quality monitoring is important because fish 

consume water during respiratory process. Unsuitable water quality can cause disease 

spread among the fishes. Huge losses was reported in several places such as salmon 

farm in Chile, oyster in Europe and marine shrimp farming in Asia, South America and 

Africa. These incidents were caused by disease spread that resulted from poor 

monitoring of water quality at the fish pond. As mentioned previously, current water 

quality monitoring is done manually by the workers. The workers will measure desired 

parameters such as temperature, pH, salinity, dissolved oxygen and others by using 

manual equipment like thermometers, refractometer (to measure salinity), pH meter and 

DO meter. The reading is then written in the monitoring book. However, the 

measurement is not taken at consistent time and depending on the availability of the 

worker.  

 

 

In addition, manual measurements are time consuming, laborious and resulting in fewer 

measurements. The worker is not available during weekend, holidays and at night. This 

result in fewer measurements recorded and no real time monitoring in the fish tank. It 

will affect the accuracy of the data later on. The constraint on workers and working time 

make the manual procedure of controlling temperature and salinity difficult at certain 

time. So, it is important to develop a system that is able to automatically detect and 

correct the temperature and salinity inside the fish tank at any time changes occurs. The 

automatic monitoring system can measure and record the parameters in real time. 

 

 

On the other hand, Harris et al. (1991) mentioned the gap between the latest technology 

and the user capability. The suppliers are not interested to deal with small, low price and 

custom setting up equipment. Thus, it is suggested that the ideal system must offer 

conveniences for the workers. The system must have simple procedures for instrument 

maintenance, offering consistent and correct monitoring of parameters and easy 

installation of the sensors into the system. 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

  

4 

 

1.3 Objective of Study 

 

 

The objective of this project is to develop an automatic monitoring and control system 

for temperature and salinity in the fish tank. Without this control system, the 

environment inside the fish tanks will be influenced by weather changes outside the fish 

tank. Hot season tends to make the temperature and salinity inside the fish tank higher 

while raining season making the temperature and salinity lower. 

 

 

The aims of the study are as follows; 

i. To investigate the effect of different temperature and salinity on L.calcarifer’s 

juvenile growth  

ii. To determine the developed system’s ability to maintain water temperature and 

salinity for duration of fish life   

 

 

1.4 Scope of Study 

 

 

The study was conducted on juvenile L.calcarifer reared in tanks at FRI Pulau Sayak, 

Kota Kuala Muda, Kedah. The parameters controlled and monitored were limited to 

temperature and salinity. 

 

 

1.5 Significance of Study 

 

 

Environment inside a fish tank will influence fish growth and effects on the yield gained 

by the fish farmers. However, the importance of maintaining optimum environment for 

fish rearing is always neglected because fish farmers prefer to use manual method.  

 

 

This study is useful to the aquaculture industry because it introduces new equipment to 

control temperature and salinity in a fish tank. The developed system is suggested to 

overcome the problems caused by using manual method. It is hoped that the developed 

system can help to improve production in the fish farm. Besides that, the developed 

system would be user friendly and could be operated easily by the workers. 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

  

68 

 

 

REFERENCES 

 

 

Antibiha. M, (2007). Partial or Total Replacement of Fish Meal by Neem (Azadirachta  

Indica) in Fish Feed and Their Effect on the Growth of Red Tilapia 

(Oreochromis sp.), UPM 

 

Athauda, S., Anderson, T., & de Nys, R. (2012). Effect of rearing water temperature on  

protandrous sex inversion in cultured Asian Seabass (Lates calcarifer). General and 

Comparative Endocrinology, 175(3), 416–23. doi:10.1016/j.ygcen.2011.11.040 

 

Bœuf, G., & Payan, P. (2001). How should salinity influence fish growth ? Comparative  

Biochemistry and Physiology Part C, 411–423. 

 

Browdy, C. L., Hulata, G., Liu, Z., Allan, G. L., Sommerville, C., Pereira, T. P. de A.  

R., Lovatelli, A. (2010). Farming the Waters for People and Food. In 

Proceedings of the Global Conference on Aquaculture 2010 (pp. 149–191). 

 

Carbajal-Hernández, J. J., Sánchez-Fernández, L. P., Carrasco-Ochoa, J. a., & Martínez- 

Trinidad, J. F. (2012). Immediate water quality assessment in shrimp culture 

using fuzzy inference systems. Expert Systems with Applications, 39(12), 

10571–10582. doi:10.1016/j.eswa.2012.02.141 

 

Christophersen, G., & Strand, Ø. (2003). Effect of reduced salinity on the great scallop (  

Pecten maximus ) spat at two rearing temperatures. Aquaculture, 215, 79–92. 

 

Diouf, J., (2009). How to feed the world in 2050. FAO's Director-General's Statements  

2009, p. 4 

 

 

Fatimah, M. Y. (2003). Syarahan Inaugural : An Ecological Approch : A viable Option  

for Aquaculture Industry in Malaysia (p. 44). 

 

FAO (Food and Agriculture Organization of the United Nations). (2001). The State of  

World Fisheries and Aquaculture 2000. Food and Agriculture Organization of 

the United Nations, Rome. 

 

FAO. (2007). The state of world fisheries and aquaculture — (2006  )(SOFIA). Food  

and agriculture organization of the United Nations, Rome. ISBN: 978-92-5-

105568-7.http://www.fao.org/fishery/. 

 

FAO. (2009). The State of World Fisheries and Aquaculture 2008. Rome, FAO. 

 

FAO. (2010). National Aquaculture Sector Overview - Malaysia. Retrieved May 29,  

2013,from 

http://www.fao.org/fishery/countrysector/naso_malaysia/en#tcN70132 

http://www.fao.org/fishery/


© C
OPYRIG

HT U
PM

  

69 

 

 

 

Fengnan, L., Yuzhen, M., Xueren, D., & Xiaowei, Y. (2011). Application of 3G  

Technology in Mariculture Dynamic Monitoring. In 2011 International 

Conference on Alectronic & Mechanical Engineering and Information 

Technology (pp. 4871–4874). 

 

Fielder, D. S., Bardsley, W. J., Allan, G. L., & Pankhurst, P. M. (2005). The effects of  

salinity and temperature on growth and survival of Australian snapper, Pagrus 

auratus larvae. Aquaculture, 250(1-2), 201–214. 

doi:10.1016/j.aquaculture.2005.04.045 

 

Fiess, J. C., Kunkel-Patterson, A., Mathias, L., Riley, L. G., Yancey, P. H., Hirano, T.,  

& Grau, E. G. (2007). Effects of environmental salinity and temperature on 

osmoregulatory ability, organic osmolytes, and plasma hormone profiles in the 

Mozambique tilapia (Oreochromis mossambicus). Comparative Biochemistry 

and Physiology Part A: Molecular & Integrative Physiology, 146(2), 252–264. 

doi:10.1016/j.cbpa.2006.10.027 

 

Fowler, P., D. Baird, R. Bucklin, S. Yerlan, C. Watson and F.  Chapman. (1994).  

Microcontrollers in Recirculating Aquaculture Systems. University of Florida, 

Florida Cooperative Extension service. EES-326. 

 

Gjedrem, T., Robinson, N., & Rye, M. (2012). The importance of selective breeding in  

aquaculture to meet future demands for animal protein: A review. Aquaculture, 

350-353, 117–129. doi:10.1016/j.aquaculture.2012.04.008 

 

González-soriano, G., Ortega-corral, C., González-vázquez, S., Maeda-martínez, A., No,  

M. B., Playa, C., & Santa, P. De. (2010). Remote Web Monitoring and 

Activation of an Experimental On-off Dissolved Oxygen Concentration Control 

Model Applied to Aquaculture Tanks. In 52nd International Symposium 

ELMAR-2010 (pp. 15–17). 

Grey D.L. (1987). An overview of Laces calcarifer in Australia and Asia. In :Copland  

J.W., and Grey D.L. (eds). Management of wild and culturedseabass/barramundi 

(Laces calcarifer) : proceedings of an internationalworkshop held at Darwin, 

N.T., Australia, 24-30 September 1986. ACIARProceedings, No 20. : 15-21. 

 

Hamdan, R., Kari, F., & Othman, A. (2011). Climate Variability and Socioeconomic  

Vulnerability of Aquaculture Farmers in Malaysia, 16, 47–52. 

 

Harris, D. D., Zhang, F., & Sydenham, P. H. (1991). Application of an expert system to  

monitoring and control in aquaculture. Knowledge-Based Systems, 4(3), 165– 

171. doi:10.1016/0950-7051(91)90005-M 

 

 

Hishamunda, N., Ridler, N., Bueno, P., Satia, B., Kuemlangan, B., Percy, D., Gooley,  



© C
OPYRIG

HT U
PM

  

70 

 

 

G., Brugere, C. & Sen, S. (2012). Improving aquaculture governance: what is the 

status and options? In R.P. Subasinghe, J.R. Arthur, D.M. Bartley, S.S. De Silva, 

M. Halwart, N. Hishamunda, C.V. Mohan & P. Sorgeloos, eds. Farming the 

Waters for People and Food. Proceedings of the Global Conference on 

Aquaculture 2010, Phuket, Thailand. 22–25 September 2010. FAO, Rome and 

NACA, Bangkok. pp. 233–264. 

 

Johnson, H.F. (2009). Food and food security - a global perspective. Food 2009  

Anniversary Conference - Keynote Speech, May, 28, 2009, p.14 

 

Jiang, D., Lawrence, A., Neill, W., & Gong, H. (2000). Effects of temperature and  

salinity on nitrogenous excretion by Litopenaeus vannamei juveniles. Journal of 

Experimental Marine Biology and Ecology, 253(2), 193–209. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/11033364 

 

Kutty, M.N. (2010). World food crisis, FAO alert and India.World aquaculture 41 (2),  

6–7. 

 

Landau, M. (1992). Introduction to Aquaculture. Wiley, New York. 440 pp. 

 

Le, Y., Sheng-Yun, Y., Xiao-Ming, Z., Min, L., Jing-Yi, L., & Kai-Chang, W. (2011).  

Effects of temperature on survival, development, growth and feeding of larvae of 

Yellowtail clownfish Amphiprion clarkii (Pisces: Perciformes). Acta Ecologica 

Sinica, 31(5), 241–245.  

 

Liu, Y., Wu, Y., & Wu, X. (2012). The Design of Automatic Control System for  

Industrialized Recirculating Aquaculture. In 2012 2nd International Conference 

on Materials, Mechatronics and Automation (Vol. 15, pp. 486–492). 

 

Lokman Shamsudin. (1992). Akuakultur Pinggir Laut. Kuala Lumpur: Dewan Bahasa  

dan Pustaka.  

 

Macmillan, R. J., Cawthorn, R. J., Whyte, S. K., & Lyon, E. R. (1994). Design and  

Maintenance of a Closed Artificial Seawater System for Long-Term Holding of 

Bivalve Shellfish The closed artificial seawater holding system was assembled in 

dupli-, 13, 241–250. 

 

MOA. (2014). Retrieved 1 April 2014 from  

http://www.moa.gov.my/web/guest/perikanan1 

   

New, M. (1996). Sustainable global aquaculture. World Aquac. 27, 4–6. 

 

Olsen, J.H.T. (1996). Developing sustainable aquaculture. World Aquac. 27, 16–17. 

 

 

Pauly D., Christensen V., Guénette S., Pitcher T., Sumaila U.R., Walters C., Watson R.,  



© C
OPYRIG

HT U
PM

  

71 

 

 

Zeller D. (2002). Toward sustainability in world fisheries. Nature 418:689–695. 
 
Pillay, T.V.R. (1996). Aquaculture and the Environment. Fishing News Books, Oxford.  

189 pp. 

 

Pogoda, B., Buck, B. H., & Hagen, W. (2011). Growth performance and condition of  

oysters (Crassostrea gigas and Ostrea edulis) farmed in an offshore environment 

(North Sea, Germany). Aquaculture, 319(3-4), 484–492. 

doi:10.1016/j.aquaculture.2011.07.017 

 

Prymaczok, N. C., Chaulet, A., Medesani, D. A., & Rodríguez, E. M. (2012). Survival,  

growth, and physiological responses of advanced juvenile freshwater crayfish 

(Cherax quadricarinatus), reared at low temperature and high salinities. 

Aquaculture, 334-337, 176–181. doi:10.1016/j.aquaculture.2011.12.032 

 

Ruangpanit, N. (1986) Developing hatchery techniques for Sea bass (Lates calcarifer): a  

review. In: Management of Wild and Cultured Sea bass/Barramundi, Lates 

calcarifer, Proc. of an International Workshop, Darwin, N.T. Australia, 24-30 

(Sept.), pp: 132-135.  

 

Ruyet, J. P., Mahé, K., Bayon, N. Le, & Delliou, H. Le. (2004). Effects of temperature  

on growth and metabolism in a Mediterranean population of European sea bass , 

Dicentrarchus labrax. Aquaculture, 237(August), 269–280. 

 

Robin S.K., Chris G.C. (2005). Growth efficiency of juvenile Barramundi, Lates  

calcarifer, at high temperatures. Aquaculture, volume 250, Issues 3-4, 30 

December 2005, p.p 775-780 

 

Simbeye, D. S., Zhao, J., & Yang, S. (2014). Design and deployment of wireless sensor  

networks for aquaculture monitoring and control based on virtual instruments. 

Computers and Electronics in Agriculture, 102, 31–42. 

doi:10.1016/j.compag.2014.01.004 

 

Stickney, R.R (2005). Aquaculture: An Introductory Text, CABI,  UK pp95-119 

 

Sulit, V. T., Aldon, M. E. T., Tendencia, I. T., Ortiz, A. M. J., Alayon, S. B. and  

Ledesma, A. S. (2005) Regional technical consultation on the aquaculture of P. 

Vannamei and other exotic shrimps in Southeast Asia. Manila, Philippines, 1-2 

March 2005 

 

Tan, C. K. (1998) Overview of aquaculture in Malaysia. In Nagaraj and Singh (eds.)  

Aquaculture practices in Malaysia. Occasional Publication No. 9. Kuala 

Lumpur: Malaysian Fisheries Society. 

 

USAID-HARVEST. (2011). Technical Bulletin #7: Feed Conversion Ratio ( FCR ).  



© C
OPYRIG

HT U
PM

  

72 

 

 

HARVEST. Retrieved July 02, 2013, from 

http://www.fintrac.com/cpanelx_pu/cambodia/15_21_9947_13_04_4043_Techni

cal Bulletin 7 - Feed Conversion Ratio (English).pdf 

 

Wabnitz, C., Taylor, M., Green, E., Razak, T. (2003). From Ocean to Aquarium.  

UNEP–WCMC, Cambridge, UK 

 

Webster, C., C. Lim (2002). Nutrient requirements and feeding of finfish for  

aquaculture. Wallingford, Oxon; New York, NY : Cabi Publishing 

 

Wedemeyer, G.A (2001). Fish Hatchery Management, Second Edition. American  

Fisheries Society, Bethesda, Maryland 

 

Wootton, R.J (1992). Fish Ecology, Blackie and Son Ltd,  pp25-32 

 

Worm, B., Myers, R.A. (2004). Managing fisheries in a changing climate. Nature 429, 

15. 

 

Wu, M., Zhang, X., & Wu, T. (2010). Research on the Aquaculture Multi-parameter  

Monitoring System. In 2010 2nd International Asia Conference on Informatics 

in Control, Automation and Robotics (pp. 76–79). 

 

 Zhu, X., Li, D., He, D., Wang, J., Ma, D., & Li, F. (2010). A remote wireless system for  

water quality online monitoring in intensive fish culture. Computers and 

Electronics in Agriculture, 71, S3–S9. doi:10.1016/j.compag.2009.10.004 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	PERFORMANCE OF AN AUTOMATIC TEMPERATURE AND SALINITY CONTROL SYSTEM FOR FISH REARING
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



