
 
 

UNIVERSITI PUTRA MALAYSIA 
 

REZA SALARI 
 
 
 
 
 
 
 
 
 
 
 
 
 

FP 2013 16 
 

GROWTH PERFORMANCE OF TIGER GROUPER JUVENILES 
(Epinephelus fuscoguttatus Forsskal) WITH VARYING STOCKING 
DENSITIES IN OPEN FLOW-THROUGH AND CLOSED SYSTEMS 

 

 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

 
 

 
 
 
 
 
 

 
 
 

GROWTH PERFORMANCE OF TIGER GROUPER JUVENILES 
(Epinephelus  fuscoguttatus Forsskal) WITH  VARYING STOCKING  

DENSITIES  IN OPEN FLOW-THROUGH AND CLOSED SYSTEMS 
 
 
 
 
 
 
 
 
 

 
 
 

By 
 

REZA SALARI 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
Thesis Submitted to the School of Graduate Studies, Universiti Putra 

Malaysia, in fulfillment of the Requirements for the Degree of Master of Science  
 
 

January 2013 
 



© C
OPYRIG

HT U
PM

COPYRIGHT 
 

All material contained within the thesis, including without limitation text, 
logos, icons, photographs, and all other artwork, is copyright material of 
Universiti Putra Malaysia unless otherwise stated. Use may be made of any 
material contained within the thesis for non-commercial purposes from the 
copyright holder. Commercial use of material may only be made with the 
express, prior, written permission of Universiti Putra Malaysia. 
 

Copyright© Universiti Putra Malaysia  



© C
OPYRIG

HT U
PM

ii 
 

 
 

DEDICATIONS 
 
 
 
 

To my most beloved wife, Touran, 

for her support of all of my endeavors, regardless of how seemingly outlandish, 

throughout my life. I greatly appreciate her patience, understanding 

and support over the years. 

 

 

 

 

 

 

 

To my lovely children, Nima and Parnya, 

for making everything worthwhile. 

 

 

 

 

 

 

To my parents, my elder brother Ali and my dear sister Fatemeh, for the support, 

their true love, constant trust, principle guide and making me into the person I am 

today. 



© C
OPYRIG

HT U
PM

iii 
 

ABAbstract of the thesis presented to the Senate of Universiti Putra Malaysia in 
fulfillment of the requirement for the degree of Master of Science 

 
GROWTH PERFORMANCE OF TIGER GROUPER JUVENILES 

(Epinephelus  fuscoguttatus Forsskal) WITH  VARYING STOCKING  
DENSITIES  IN OPEN FLOW-THROUGH AND CLOSED SYSTEMS 

 
 
 

By 

REZA SALARI 
 
 

January  2013 
 
 
 

Chairman: Associate Professor Che Roos Saad, PhD 

Faculty     : Agriculture 
 
 
 
Two tests were carried out in the present research work to examine the influence of 

the nursery rearing period as a critical phase on minimizing the cannibalism issue in 

the aquaculture industry. The relationship between a range of stocking densities and 

fish growth rates in different flow-through conditions of water (open flow-through 

and closed-system) was additionally scrutinized. The aim was to determine the 

optimum stocking density and appropriate water flow system for E. fuscoguttatus 

juveniles to survive. Observations were made from December 2010 to February 2011 

at the Marine Finfish Production and Research Center, Tg. Demong, Besut, 

Terengganu. 

 The purpose of the initial experiment was to study how various stocking densities in 

open flow-through water affect the critical rearing phase of tiger grouper juveniles.  

The densities studied are 1fish/l (T1), 3fish/l (T2), and 5fish/l (T3). Following the 

42-day nursery stage, the fish grown in the T2 condition had the top final mean body 
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weight (10.45±0.17g), as well as the utmost total length (84.92±3.04mm). The 

variation noted with respect to the Specific Growth Rate, Feed Conversion Ratio, 

Daily Weight Gain and Protein Efficiency Ratio between T2 and the other treatments 

was P<0.05.  The outcome of this experiment therefore indicates that fish stocked at 

a density of 3 fish per liter demonstrated enhanced size frequency, growth and final 

biomass in contrast to the other two stocking densities. Yet,  negligible statistical 

disparities of P>0.05 were noted for the condition and survival rearing among 

various treatments during six nursery weeks in the open flow-through water system.  

A separate trial assessed the effects of varying stocking densities in the critical 

developing stage of E. fuscogattatus juveniles in a closed system.  To determine the 

aptness in nursing early juveniles leaving the hatchery, the three grouper juvenile 

treatments utilized in this second experiment were 1fish/l (T1), 3fish/l (T2) and 

5fish/l (T3). After 42 culture days in the closed system experiment, differences found 

for weight, length, and other growth parameters of fish reared at 1, 3 and 5fish/l were 

insignificant at P>0.05.  

The growth of young grouper juveniles in various nursery culture systems was 

recorded following 42 days of tending. Generally, according to the results, the final 

mean body weight and total length, Specific Growth Rate and Feed Conversion Ratio 

were numerically superior in the open flow-through structure, with 10.45±0.17g, 

84.92±3.04mm, 13.05±0.12% and 1.22±0.04 in contrast to the closed system, in 

which the values were 6.90±0.19g, 69.42±1.37mm, 12.17±0.44% and 1.38±0.03, 

respectively.  Besides, in the flow-through water system, the fish grew at a higher 

rate numerically (0.184-0.25g.f-1d-1) than those in the closed system (0.160-0.164 g.f-

1d-1). No difference in the development and survival of fish in both system densities 

was noted. This study thus recommends the use of an open flow-through system for 
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culturing tiger grouper juveniles, as it seems to be more efficient than a closed 

system. 
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fuscoguttatus Forsskal) DENGAN PELBAGAI KEPADATAN STOK DALAM 
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Satu kajian yang tertumpu pada tempoh penternakan nurseri sebagai fasa kritikal 

untuk mengurangkan masalah kanibalisme dalam industri akuakultur telah 

dijalankan.  Kajian ini telah dijalankan dalam dua eksperimen untuk mengkaji kesan, 

serta korelasi antara densiti stok yang berbeza dan kadar pertumbuhan ikan dalam 

pengaliran air yang berbeza (aliran palung terbuka dan aliran tertutup). Tujuannya 

ialah untuk mencari kadar kemasukan ikan yang optima bagi aliran air yang 

berkenaan untuk meningkatkan pertumbuhan dan kelangsungan hidup juvana E. 

fuscoguttatus dari Disember 2010 hingga Februari 2011 di Pusat Penyelidikan 

Pengeluaran Ikan Marin, Tg. Demong, Besut, Terengganu. 

Kajian pertama adalah untuk menentukan kesan kemasukan ikan (ketumpatan)  yang 

berbeza dalam keadaan aliran air terbuka terhadap juvana kerapu harimau semasa 

tempoh penternakan kritikal. Tiga ketumpatan yang berbeza telah disediakan; i) 
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seekor ikan seliter (T1), ii) tiga ekor ikan seliter (T2), dan iii) lima ekor ikan seliter 

(T3). Selepas 42 hari fasa nurseri, ikan yang diternak pada kepadatan tiga ekor ikan 

seliter menunjukkan berat akhir badan tertinggi dengan min 10.45 ± 0.17g, dan 

panjang tertinggi sebanyak 84.92 ± 3.04mm. Terdapat perbezaan yang signifikan (P 

<0.05) untuk kadar pertumbuhan spesifik (SGR), nisbah pertukaran makanan (FCR), 

pertambahan berat harian (DWG) dan nisbah kecekapan protein (PER) antara T2 dan 

rawatan lain. Berdasarkan keputusan eksperimen ini, ia telah mendapati bahawa, 

kepadatan stok  3 ekor ikan / L menggalakkan pertumbuhan yang lebih baik, 

kekerapan saiz dan biomas akhir berbanding dengan kadar stok lain. Walau 

bagaimanapun, tiada perbezaan yang bermakna (P> 0.05) dalam kadar hidup dan 

faktor keadaan telah didapati antara rawatan yang berbeza selama 6 minggu 

peringkat nurseri dalam keadaan aliran air terbuka.   

Satu lagi eksperimen telah dijalankan untuk mengkaji kesan densiti kemasukan yang 

berbeza dalam tempoh pemeliharaan kritikal juvana E. fuscogattatus dalam sistem  

akuakultur kitaran tertutup.  Untuk mencari kesesuaian dalam pendederan awal bagi 

juvana selepas penetasan, tiga rawatan bagi juvana ikan kerapu telah digunakan 

dalam eksperimen ini : i) T1-satu ekor ikan seliter, ii) T2-tiga ekor  ikan seliter dan 

iii) T3- lima ekor ikan seliter. Selepas 42 hari tempoh pemeliharaan dalam 

eksperimen ini, tiada perbezaan yang signifikan (P> 0.05) telah dikesan bagi 

panjang, berat, dan parameter tumbesaran yang lain bagi ikan yang dipelihara dalam 

semua rawatan. Prestasi pertumbuhan awal juvana kerapu di bawah sistem nurseri 

yang berbeza pada densiti kepadatan yang berlainan telah dinilai pada awal dan 

selepas 42 hari tempoh penternakan.  

Secara amnya keputusan jelas menunjukkan bahawa, dalam sistem aliran terbuka 

prestasi pertumbuhan, ikan memperolehi  min berat badan akhir, min jumlah panjang 
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akhir, kadar pertumbuhan spesifik dan nisbah pertukaran makanan adalah  lebih baik 

dengan nilai 10.45 ± 0.17g, 84.92 ± 3.04mm, 13.05 ± 0.12% dan 1.22 ± 0.04 masing-

masing jika dibandingkan dengan ikan dalam sistem aliran tertutup dengan nilai min 

nya ialah 6.90 ± 0.19g, 69.42 ± 1.37mm, 12.17 ± 0.44% dan 1.38± 0.03, masing-

masing. Dari sudut yang lain, kesan sistem kultur terhadap pertumbuhan adalah 

berbeza, dimana ikan dalam sistem aliran air terbuka mempunyai kadar pertumbuhan 

yang lebih tinggi (0,184 0.25gf-1d-1) dibandingkan dengan ikan dalam sistem aliran 

tertutup (0,160-,164 gf-1d-1). Tidak ada perbezaan pada perangkaan dalam 

pertumbuhan dan kemandirian dalam kepadatan antara kedua sistem. Daripada kajian 

ini, adalah disyorkan bahawa penggunaan sistem aliran air terbuka untuk 

pengkulturan juvana kerapu harimau mungkin lebih cekap berbanding sistem aliran 

air tertutu.   
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