List of contents

Dedication ......co.uvviiiiiiii i,
Acknowledgment.............coooiiiiiiiiii
List of contents..........cooeviiiiiii i
List of tables..... ..o
List of figures.......ooovviiiiiiii e
Listof Plates. .....ccovvviiiii e
ADSITACE. oottt
Arabic ADStact ......oiii e
CHAPTER ONE (1). einiiiiiiie e
INTRODUCTION. ...ttt e
CHAPTER TWO (2) weviiiiiiieie e
2:0 LITERATUREREVIEW........coiiiiiiiii
2:1 FishCulture.......ooooviiii e
2:1.2 World Fish Culture...........coooviiiiiiiiiiiiene,
2:1.3 African Fish Culture.................ooo
2:1.4 Fish Culture in the Sudan ..............................
2:2 Fish Physiology.......ccoovviiiiiiiiiiiiiieeeee,
2:3 Water Quality Characteristics ..............cocevvueennn..
2:4 Fish Haematology ..........cccooiiiiiiiii i
2:5Blood Values .......ccovvviiiiiiiiii
2:6 Haematological Studies..............ccoovviiiiiiiain.,
2:7 Effect of Pollutants on Haematological Indices of fish
228 SHIESS « ettt e e e e
2:8.1 Indicators of Stress ........ccoveviiiiiiiiiiiiiiiiiinn,
CHAPTER THREE (3)...coveiiiiiiiiiiiea,
3:0 MATERIALS and METHODS.............cooiiiint.
il Locality oo
3:1.1 Experimental Tanks ...................ooooiiiiin.l

Il
VI
XI

XVI
XIX

N~ o oo M B BN BN BB B

W W W W N NN NN P =
N NN DD N © 00 — 00 O O



3:1.2 Survey Study...........c.ooeetl.

3:2 Experimental Species.............

3:3 Experimental Trials...............

3:4 Haematological Parameters ......
3:4.1 Collection of Blood Samples ..
3:4.2 Haemoglobin (Hb.)..............
3:4.2.1 Procedure ......................
3:4.2.2 Calculation ....................
3:4.3 Packed Cell Volume (PCV) ...

3: 4.4 Mean Corpuscular Volume (MCV)....................
3:4.5 Mean Corpuscular Haemoglobin (MCH)..............

3:5 Leukocytes Differential Count...
3:5.1 Wedge Smear Preparations.....
3:5.2 Technique requirements.. ......
3:5.3 Peripheral Blood Smear. .......

3:5.4 Staining of Peripheral Blood Smears. ...............

3:5.5 Peripheral Blood Smear Examination ...............

3: 5.6 White Blood Differential Count. .......................
3:6 Water Quality Parameters........

3:6.1 Ionized Ammonia Determinations. ....................

3:6.2 Unionized Ammonia Determinations ..................

3:6.1.3 Nitrate and Nitrite Lovibond method 6. .............
3:7 pH Determinations ................
3:8 Statistical Analysis ...........ccooeiiiiiiiiiiiiii,
CHAPTER FOUR.......oiiiiiii e,
4:0. RESULTS........ooooiiiinn.
4:1. Experimental Tanks. .............

4:1:2. Water Quality Characteristics

..........................

.........................

..........................

..........................

32
34
35
37
37
38
38
39
39
40
40
40
40
40
41
41
41
41
43
43
44
45
46
46
47
47
47
47



4:1:2. Haematological Indices ...............covvviviininnnnn.

4:1:3.Leukocytes Differential Count. ..........................
4:1:4. Effect of Fish Weight ...l

4:1:5. Leukocyte Morphology.............coooiiiiiiiin.n.

4:1:6. Linear Regression Analysis ....................ceeeens

4:2.Survey Study. .o.ovii e

4:2:1. Water Quality Characteristics................oovennn.e.

4:2:3. Haematological Indices ...............ccoevvvvinnnnnn..

4:2:4. Leukocytes Differential Count. ........................
4:2:5. Effect of Fish Weight. ...
5:0. CHAPTER (5). eouiiiii e

Discussion.

Conclusion.

REFERENCES. ...

Appendix

52
68
91
91
99
102
102
109

135
136
136
146
147
170



