
TABLE OF CONTENTS

IList of contents
VList of Tables
VIList of Figures
VIIAcknowledgements
VIIIAbstract
ْْْXIARABIC ABSTRACT      الخلصة

1INTRODUCTION                                                      

CHAPTER ONE                                               
3Literature Review             
31.1    Topography, ecosystem and climatic conditions of the Sudanese Red Sea coast
51.2     Marine fisheries and Mari culture
71.3  Desired characteristics of aquatic farmed animals 
81.4   Shrimp Ecology

81.4.1     Zoogeography
91.4.2    Abiotic characteristics of penaeid biotopes
91.4.2.1  .Light
101.4.2.2  .Oxygen
111.4.2.3. Substratum
111.4.2.4. pH
121.4.2 .5  .Temperature
131.4.2.6  .Temperature - Salinity interactions
131.4.2 .7  .Ammonia
131.4.2 .8  .Salinity
141.4.2 .9  .Hydrogen sulfide
151.5 Feeding biology
161.6 Reproduction
161.6.1 Reproductive system
171.6.2 Mating  behavior
181.7 Suitability of various Shrimp species for culture

18
1.8 Shrimp culture

211.8.1.1 Giant Tiger Shrimp (P. monodon) culture

221.8.1.2 Indian white prawn (P. indicus) culture

231.8.2    Site Selection & Evaluation

241.8.3  Water Quality 

25
1.8.4  Favorable water quality parameters 

261.8. 5    Topography
261.8.6 Soil characteristics
261.8.7 Tidal Characteristics

271.8.8    Current prevailing in the area

I



271.8.9 Climate
271.9 Hatchery  and grow-out operations

271.9.1    Hatchery
271.9.1.1  Choice of a suitable site
321.9.1.2  Size of the hatchery
341.9.2  GROW-OUT
341.9.2.1 GROW-OUT SYSTEMS
381.9.2.2 POND MANAGEMENT
521.9.2.3 HARVEST
531. 10 Shrimp culture Diseases
551. 11 Environmental impacts of shrimp farming
601.12 Environmental regulations and action programmes
611.12.1 Sudan environmental protection act

631.12 .2 Strategic action programme for the Red Sea and Gulf of Aden (PERSGA(
641.12.3 Code of conduct for responsible aquaculture 
681.12.4 .International principles for responsible shrimp farming

CHAPTER II
77Materials and Methods
772 . 1   The Study Area :
772. 1.1  History of The Farm

782. 2 Shrimp species                      

782. 3 Ponds 
782.3.1 Pond size and shape
782.3.2 Pond Preparation
792.4 Stocking
792.4.1 Pond # 14
792.4.2 Pond # 2
79Routine Pond Management
802.5.1 Water management
802.5.1.1 dissolved oxygen 
802.5.1.2 PH
802.5.1. 3 Salinity
802.5.1.4 Water Temperature 
802.5.1.5 Turbidity
802.5.1.6 Water depth
812.6 Sampling of Stocks
812.6.1 Stock Size In The Pond
812.6.2 Survival Percentage        
812.6.3 The Growth        
822.6.4 Estimated Biomass 
822.7 Feeding
82Natural food in pond  2.7.1   

82Supplemental feeding      2.7.2

852.7.2 Feeding Method 
852.7.3 Feeding rate and frequency
852.8  Harvest 

II



852.9 Environmental impacts Assessment                                                                            
862.10 Statistical analysis                 

CHAPTER III
87RESULTS
873.1 water Management
873.1.1 Dissolved oxygen
893.1.2 PH
913.1.3 Salinity
933.1.4 Temperature      
953.1.5 Turbidity
973.1.6 Water depth
993.2    Sampling of shrimp stocks in the ponds 

993.2.1 Stock size
1023.2.2       Survival rate  (%)
1053.2.3 The Growth
1133.3.  Estimated Biomass
1163.4 Feeding
1163.4.1 Total feed  (TFC)
1173.4.2  Feed conversion ratio (FCR)
1183.8 Environmental impacts assessment

Chapter IV
119

Discussion
CHAPTER V

135CONCLUSIONS AND RECOMMENDATIONS
1355.1   CONCLUSIONS
1375.2  Recommendations for future development
142References
157List of appendices

III



List of Tables

Page 
No.

TitleTable No.

61Particle sizes and calculated chemical analysis of different shrimp 
feeds used at different grow out stages of the experiment.

1

87The minimum, maximum, mean and the standard deviation 
(s.d)values for the dissolved oxygen (mg/l)

2

87ANOVA analysis table for the dissolved oxygen.3
89The minimum, maximum, mean and the standard deviation (s.d) 

values for pH.
4

89ANOVA analysis table for pH5
91The minimum, maximum, mean and the standard deviation (s.d) values for 

salinity (ppt)
6

91ANOVA analysis for salinity7
93The minimum, maximum, mean and the standard deviation (s.d) for 

temperature values (ºC).
8

93ANOVA analysis table for temperature (ºC.(9
95The minimum, maximum, mean (cm) and the standard deviation (s.d) of Secchi 

disk readings.
10

95ANOVA analaysis table for Secchi disk readings (cm).11
97The minimum, maximum, mean (cm) and the standard deviation (s.d) 

of water depths.
12

97ANOVA analysis table for water depths (cm).13
101Estimated stock sizes(Nos) for all production Cycles14
104The weekly and finals survival percentages15
106The weekly average body weight during study16
107Performance of shrimp speceis studied during the growout periods in 

a 1 ha earthen pond
17

108T-Test  for P.indicus (ABW) during,  2003, 200418 - 1
109T-Test  for p.monodon (ABW) 2003, 200418 - 2
110T-Test  for p.indicus & p.monodon (ABW) 2003 ,200418 - 3
115Estimated biomass (Kg.(19
116Total feed offered  and the final biomass (Kg.(20
117Gross yield of whole shrimp (Kg) , total feed offered (Kg) and the       

feed conversion ratio (FCR) for each production cycle  
21

118shows the discharged water and the adjacent sea water analysis result22

IV



List of Figures

Page 
No.

TitleFigures 
No.

88Dissolved oxygen means values Plot1

90pH means values plot2

92Salinity  mean values Plot3

94Temperature  mean values plot.4

96Secchi disk mean values plot.5

98Mean water depths (cm) plot6

99Estimated stock sizes of P.indicus during 2003, 2004 (pond 14.(7

100Estimated stock sizes of P.monodon during 2003, 2004 (pond 2(8

102Survival rates (%) of P.indicus during 2003, 2004 (pond 14.(9

103Survival rates (%) of P.monodon during 2003, 2004 (pond 2(10

111Growth of P.indicus during 2003, 2004 (pond 14.(11

112Growth of P.monodon during 2003, 2004 (pond 2.(12

113Estimated Biomass (Kg) of P.indicus during 2003, 2004 (pond 14.(13

114Estimated Biomass of P.monodon during 2003, 2004 (pond 2(14

V


	Materials and Methods

