Content

CONTENTS
Page
Introduction 1
Review of Literature 3
Micro algae as Feed ...t 4
Problems and the need for design studies ... 5
UPSCALINEG ettt e 10
Population dynamics ... 12
Types of CUltUres ....oocoiieiieeceee e 13
SPECIES ceviiiiiiiiirs ceeiriee it re e e e s e e e e s e e e s e 19
A history of the culture of phytoplankton
as an aqua cultural feed ... 21
General requirements and considerations .........c..cccceevveeeeeennne. 23
Culture medium/nutrients s 24
pH ............................................ 26
LIZRU oiiiiiiiiiiiicien e e 27
TEMPETATUTE ..cereiiiiiiieie ittt e ae e e e e 28
FertiliZErs .ooooviiiiieiee ettt e 30
Aeration/mixing (turbulence) .......ccoccccveoiiirineiiniie e 32
MONIOIINE .1iiiiiiiiieiiiiiiiiiiieei et e s 34
Equipment and supplies commonly used s.ystems1 ................... 35
Materials and Methods 40
Isolation, purification and identification of the organism ........ 40
Choice of nutrient culiure sOlUtion ........cooceevveevrieniicinieiiennn. 41
Method of experimentation ..........ccccceeeveiiiinericce e 42
I- Indoor eXperiments ..o 42
Exp. (1): Effect of different media on growth of Chlorella |
VHIGATIS oot 42
Exp. (2): Effect of pH value on growth of Chlorella vulgaris .... 44

i




Content

Exp. (3): Effect of photoperiods on growth of Chlorella vulgaris 44
Exp. (4): Effect of light intensity on growth of Chlorella vulgaris 44
Exp. (5): Effect of temperature on growth of Chlorella vulgaris 44
II-Stages of Algal Culture (Mass Production of C. vulgaris) ......... 44
Alga Stock Culture ROOM .o..ocvvevievriciiiiccieceeecvece e 45
Stock Culture Maintenance ROULING .........ocvevvvivecevcrceeeenne, 45
Indoor Culture SYStem ......cccvevevirrveeirce e e 46
Indoor Production ROULINE .........ccooveiviiviiiniriiiicceceeceeeveee 46
Carboy CUultures ...c.ocovvverivricrieeiiveeeeeeeee e e 47
Outdoor Production SYStem .......cccecieecvieiiieeiiieceiiie e 43
Outdoor Production ROULNE ........ccoeoviviinieieieiiiicieicee e 48
Chemical Sterilization .......ccccoooeiveieiieiiieieccceeeeeeee e 49
Nutrients for outdoor algae cultures ..........cccceevvevevveeeineeeeenne 50
Aeration of Cultures ......cooccveeicireeieieee e 51
Harvesting and Processing the algal biomass ........c.cccoorvnnnes 51
II-OUTDOOR EXPERIMENTS .....ccorrnrecrrenenrcneesarenessnsnesens 52
Methods of experimentation ...........ccccccveeecvvoverieeieeceeee e 52
Exp.(1): Growth response of Chlorelia vulgaris at different
commercial fertilizers with tap water...... ....ccoecoeeeeeneenen. 52
Exp.(2): Growth response of Chlorella vulgaris at different
nitrogen sources in media of outdoor cultures. ............... 53
Exp.(3): Growth response of Chlorella vulgaris at different '
lines of aeration. .......c.ccecveeivvrnresceereeeieee e 53
IV-FEEDING EXPERIMENT .....cccecerensinsacsnorsonsecsasassonsesasans 54
Biochemical analysis ......ccoeveremviiiiiiiiecceeeeeee e 56
DY WEIZNE coovererrierietereesesieeescsstiesacssesisaeesie e 56
Chlorophyll "a" estimation .......c..cceveveereeeereeeereeece e 56
Cell COUNUIIIZ vttt eae e e eiaeaeste e e e reeaeenrenens 57

ii




Content

Crude Protein ooveviioceieee et e,

Crude £al oot e

R I R N R I T I

Total carbohydrate content ...........c.ocoocvieiieiiiioic e
Amino-acid COMPOSIION ...voveeeereiireriieeieietceeeice e,

INUCle1C aCId CONENTS wovvvereeee e

Experimental Resul{s
Part I

I- Indoor Experiments ... seserssssraresersssss

Growth Curve eXperiment .........ocoeoveeeeierieecrierecerecseer e
Exp. (1): Effect of different media on growth of Chlorella
VUHIGAFIS ooiiiiiiiiiiiiiie et
Exp. (2): Effect of pH value on growth of Chlorella vulgaris ....
Exp. (3): Effect of photoperiods on growth of Chlorella vulgaris
Exp. (4): Effect of light intensity on growth of Chlorella vulgaris
Exp. (5): Effect of temperature on growth of Chlorella vulgaris
Part 11
I1-Algal Culture (Mass Production) of Chlorella vulgaris in

Outdoor COltivationN ..ccccveerercisassresesssrsossasssersnssssnsssnnses

Harvesting ..ccveoviiiiiiiiiie ettt

Chemical Analysis of the Dried Algal Biomass ......c.....c..c......
Part II1

II-Outdoor EXperiments ........ccevvseenscessnssressnssssssnesssssecsssanes

Exp.(1): Growth response of Chldrella vulgaris at different

commercial fertilizers with tap water. ...................

57
59
60
62
63
63
63
66
67
67
67
67

69
76
83
90
97
104

104
104
105
108
108

108




o Content
Exp.(2): Growth response of Chlorella vulgaris at different
nitrogen sources in media of outdoor cultures..... 115
Exp.(3): Growth response of Chlorella vulgaris at different
lines of aeration.........ccoevevvierriennicinenn SN 122
Part 1V | 129
IV- Silver Carp Feeding Experiment ........cccccuccneiinrcnnnans 129
DISCUSSION svireureresrnserscssnsssiassseissrnssrnssreessaseesssosssssessanssns 140
SUIMIMATY cevcsneresssnssrssscrnassssnsnsssasssssssssssasssssnsassesssrnaens 165
References ......eeen vresssusssssissstessnssssessnntnssenreres 169
Arabic summary ... sersansesssssssstneessssnsserannassaness
r

iv




