
 

 

I 

 

Authorization 

 

It is hereby declared by me that I am the sole author of the thesis. I also authorize 

the Chattogram Veterinary and Animal Sciences University (CVASU) to lend this 

thesis to other individuals or institutions for the purpose of scholarly research. 

 

I further authorize CVASU to reproduce the thesis by photocopying or by other 

means, in total or in part, at the request of other institutions or individuals for   

research purpose. 

 

I, the undersigned, and author of this work, declare that the electronic copy of this 

thesis provided to the CVASU Library, is an accurate copy of the print thesis 

submitted, within the limits of the technology available. 

 

 

Mashhura Hossain Anchol 

April, 2021 

 

 

 

 

 

 

 

 

 

 



 

 

II 

STUDY ON FEEDING BIOLOGY OF 

HILSHA (TENUALOSA ILISHA) IN THE 

COASTAL WATERS OF CHATTOGRAM 

 

Mashhura Hossain Anchol 

Roll No. 0119/19 

Registration No. 0718 

Session: 2019-2020 

 

This is to certify that we have examined the above Master’s thesis and have 

found that is complete and satisfactory in all respects, and that all revisions 

required by the thesis examination committee have been made. 

 

 

    

-------------------------------- 

Prof. Dr. M. Nurul Absar Khan 

Supervisor 

------------------------------------------ 

Mr. Md. Moudud Islam 

Co-supervisor 

 

 

---------------------------------------------------------- 

Dr. Mohammad Sadequr Rahman Khan 

Chairman of the Examination Committee 

 

 

 

Department of Marine Bioresource Science 

Faculty of Fisheries 

Chattogram Veterinary and Animal Sciences University Khulshi, 

Chattogram 4225, Bangladesh 

April, 2021 



 

 
  

III 

Acknowledgements 

 

All the praises and thanks to Allah, the Almighty, most gracious, most merciful, most 

benign who has enabled her to pursue the study in fisheries science successfully as 

well as to submit the thesis for the degree of Master of Science (MS) in Aquaculture 

and also pay gratitude to the Almighty for enabling and giving strengths to complete 

research work as well as thesis within due course of time. 

The author expresses her gratitude and indebtedness to Vice-Chancellor, Professor 

Dr. Goutam Buddha Das and Dean, Professor Dr. Mohammad Nurul Absar 

Khan from the bottom of her heart for their immense administrative support to 

complete her research work. 

The author expresses her great appreciation to Dr. Mohammad Sadequr Rahman 

Khan, Head and Assistant Professor, Department of Marine Bioresource Science, 

Chattogram Veterinary and Animal Sciences University, Chattogram for his valuable 

and constructive suggestions during the writing of research proposal. Her willingness 

to give his time to teach on write up scientific research proposal so generously has 

been very much appreciated. 

The author also sincerely expresses her thanks to her research supervisor Dr. 

Mohammad Nurul Absar Khan, Professor, Department of Fishing and Post-Harvest 

Technology, Chattogram Veterinary and Animal Sciences University, Chattogram for 

his valuable guidance, intellectual suggestions, knowledge, patience, and time to teach 

her to be more confident person that she is going to use in work world. 

The author expresses her deepest sense of gratitude and sincere appreciation to her 

honorable teacher and co-research supervisor, Mr. Md. Moudud Islam, Head and 

Assistant Professor, Department of Fish Biology and Biotechnology, Chattogram 

Veterinary and Animal Sciences University, Chattogram. 

The author gratifies to express deepest appreciation and acknowledgement to 

honorable teachers Mr. Avijit Talukder, Assistant Professor, Department of Marine 

Bioresource Science as well as Mrs. Sumi Akter, Assistant Professor, Department of 

Marine Bioresource Science for their unfailing support, authoritative guidance, 

constructive criticism, advice and continuous motivation. It would never have been 

possible for her to take this work to completion without their incredible support and 

continuous encouragement. 



 

 
  

IV 

The author is extremely glad to take opportunity to express her heartfelt thanks and 

gratitude to her all other respected teachers of the Faculty of Fisheries, Chattogram 

Veterinary and Animal Sciences University, Chattogram for their valuable teaching 

and continuous encouragement during the study period in fisheries. 

The author expresses her thanks to lab technician and also cordially thanks to all the 

staff members of the Marine Bioresource Science laboratory for their cooperation 

during laboratory analysis. 

It’s her fortune to gratefully acknowledge the support of her friend Koly, Tonny, 

Purna, Soha for their support and generous care throughout the research tenure. 

Finally the author expresses her heartfelt gratitude to her beloved parents Md. 

Mobarok Hossain and Jannatul Fardush for selfless love, blessings, care, dedicated 

efforts, valuable prayers, continuous support during the academic life. The author also 

expresses her thanks to her brother for his support and valuable prayer during research 

work. 

 

The Author 

April, 2021



 

 
  V 

 

TABLE OF CONTENTS 

CHAPTER TITLE PAGE NO. 

 AUTHORIZATION I 

 ACKNOWLEDGEMENTS III-IV 

 LIST OF TABLES VII 

 LIST OF FIGURES VIII-IX 

 LIST OF ABBREVIATIONS X 

 ABSTRACT XI 

1 INTRODUCTION 01-03 

 1.1 Background of this study 01 

 1.1 Significance of the study 02 

 1.2 Objectives 03 

2 REVIEW OF LITERATURE 04-06 

 2.1 Gut morphology of Hilsha 04-06 

 2.2 Feeding habit of Hilsha 06-07 

 2.3 Studies on feeding biology of Hilsha 07-08 

3 MATERIALS AND METHODS 09-15 

 3.1 Study area 09 

3.2 Sample Collection 10 

3.3 Processing of sample  10 

3.4 Stomach content analysis 
10-11 

3.5 Observation of diluted gut content under 

microscope 

11 

3.6 Analysis of water sample and plankton number 

of gut content 

12 

3.7 Determination of Food and Feeding of Hilsha 12-15 

3.8 Statistical analysis 15 

4 RESULTS 11-29 

4.1 Plankton compositions in the gut analysis 16-17 

4.2 Percentage of different groups of plankton 17-18 



 

 
  VI 

4.3 Food categories based on frequency of 

occurrence method 

18-23 

4.4 Abundance of plankton according to month 23-25 

4.5 Relationship between Plankton and weight 

group 

25-26 

4.6 Composition of Plankton according to Length 

group 

26-28 

4.7 Relationship between size and fullness of 

stomach of Hilsha  

28-29 

5 DISCUSSION 30-32 

6 CONCLUSION 33 

7 RECOMMENDATION 34 

8 REFERENCES 35-38 

 APPENDIX 39-41 

 BRIEF BIOGRAPHY OF THE AUTHOR 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
  VII 

LIST OF TABLES 

TABLE NO. TITLE PAGE NO. 

1.  
Points allotted in each gut according to number 

of plankton 

13 

2.  Index of fullness of stomach criteria 14 

3.  Groups of Plankton found in Hilsha gut 16-17 

4.  Monthly percentage of total points according to 

month 

24 

5.  Relationship between size and fullness of 

stomach of Hilsha 

29 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
  VIII 

 

LIST OF FIGURES 

FIGURE 

NO. 

TITLE PAGE 

NO. 

1.  Photograph of Hilsha Shad 04 

2.  Gut morphology of Hilsha 05 

3.  St 1. Fishery ghat, Chattogram; St 2. Faillatoli Bazar, 

Chattogram; St 3. Cox’s Bazar 

 

09 

4.  Morphometric data collection 10 

5.  Gut content analysis 11 

6.  Observation of diluted gut content under microscope 11 

7.  Percentage of Different groups of Plankton 18 

8.  Abundance of Bacillariophyceae  19 

9.  Abundance of Chlorophyceae  19 

10.  Abundance of Cyanophyceae  20 

11.  Abundance of Dinophyceae 21 

12.  Abundance of Pyrrophyceae 21 

13.  Abundance of Copepoda 22 

14.  Abundance of Cladocera  22 

15.  Abundance of Rotifera 23 

16.  Abundance of plankton according to month 25 

17.  Simple scatter of Plankton by Hilsha weight 26 

18.  Abundance of plankton according to size group 1 27 

19.  Abundance of plankton according to size group 2 27 



 

 
  IX 

20.  Abundance of plankton according to size group 3 28 

21.  Pictures of plankton found in Hilsha gut 39-40 

22.  Pictures of lab activties 41 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
  X 

 
 

LIST OF ABBREVIATIONS 

 

 

 
 
 
 
 
 
 

Words Abbreviation 

MT Metric Ton 

Mm Millimeter 

Cm Centimeter 

G Gram 

GIS         Geographical Information System 

BoB       Bay of Bengal 

Tk Taka 

GI Geographical Indication 

TL Total Length 

SL Standard Length 

ISF Index of Stomach Fullness 

BFRI Bangladesh Fisheries Research Institute 

ECNEC Executive Committee of the  National 

Economic Council 

 

FAO Food and Agriculture Organization 

DoF Department of Fisheries 



 

 
  XI 

 
 

ABSTRACT 

 

Hilsha (Tenualosa ilisha) is the national fish, engages the most important open water 

single species fishery in Bangladesh. This study was designed to describe about the 

feeding biology of Hilsha (T. ilisha) in coastal waters of Chattogram. For this research 

work, fishes were sampled from February, 2019 to January, 2020 and collected from 3 

stations in coastal waters of Chattogram, Bangladesh and laboratory analysis 

conducted from Marine Bioresource Science Lab, Chattogram Veterinary and Animal 

Sciences University, Chattogram. To analyze gut content, seasonal variation of food 

and feeding habits and length and weight relationship with their food and feeding 

habits were analyzed in the study. To determine the whole condition, various methods 

such as numerical method, frequency of occurrence method, index of fullness method, 

point’s method and statistical analysis (Correlation and Regression Analysis) were 

performed to complete the study. According to point’s method, higher amount of 

plankton found in stomach content in winter than other season of the year. By 

correlation and regression analysis, (401-500) g and (301-400) g had consumed 

highest amount of plankton. In index of stomach fullness method, 3/4 full found in 3 

different sizes (21-30cm, 31-40cm, 41-50cm) of Hilsha (T. ilisha) fed phytoplankton 

much more than zooplankton. There was no empty stomach found throughout the 

study. 93% phytoplankton and 7% zooplankton were found in gut analysis where 

Bacillariophyceae (57%), Chlorophyceae (29%), Dinophyceae (4%), Cyanophyceae 

(2%), Pyrrophyceae (2%) and Copepoda (2%), Cladocera (1%), and Rotifera (4%) 

were found in the gut. From the analysis, it was found that T. ilisha was preferred 

phytoplankton to zooplankton. It also was observed that, Bacillariophyceae and 

Chlorophyceae was the most preferable food item to Hilsha shad (T. ilisha). This 

study describes biology of Hilsha, existing Hilsha conversation and management 

strategy and its influence on Hilsha. 

 

 
Keywords: Feeding biology, Gut content analysis, Phytoplankton, Zooplankton, 

Bacillariophyceae, Chlorophyceae, Preferrable food item.  


