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ABSTRACT

The present study aims at monitoring the effects of three light intensities degree (50, 100 and
150 pE m?2 s™) and three types of growth regulators (BA, TDZ and KIN) at three concentrations (1, 3
and 5 ppm) for 28 days of incubation period on growth, development and some physiological characters
of Chlorella sp. and Anabaena sp. isolates in addition to the Ny-fixation ability of the Anabaena sp.
isolate in an attempt to increase their economic importance to be used in many life fields. Upon weekly
measurement of biomass yield, concentration of photosynthetic pigments and lipids accumulation of
both Chlorella sp. and Anabaena sp. isolates in respect to the different degrees of light intensity, a
significantly positive correlation was recorded between biomass yield and increased light intensity.
However, the highest levels of light intensity were inductive for lipids accumulation but suppressive for
concentrations of all photosynthetic pigments where their maximum values were obtained at 50 PME m
st In respect to the photosynthetic rate, the highest gross photosynthesis was recorded at 100 UE m?s

! Additionally, the highest activity of nitrogenase of Anabaena sp. was recorded at 100 UE m?2st The
gross photosynthesis, net photosynthesis and respiration rate were superior at 100 MPE m? s™,
Cultivation of both Chlorella sp. and Anabaena sp. isolates with growth regulators positively increased
growth rate, biomass yield, lipids accumulation and concentration of pigments. Regarding Chlorella sp.,
TDZ at 1 ppm was best recommended for biomass yield, total chlorophyll and chlorophyll-a while TDZ
at 3 ppm was the best for chlorophyll-b and carotenoids. In addition, TDZ at 5 ppm was superior for
lipids content. Regarding Anabaena sp., TDZ at 5 ppm was best recommended for biomass yield, total
chlorophyll and chlorophyll-a while TDZ at 1 ppm was the best for both of carotenoids and lipids
content. Additionally, nitrogenase activity was superior at 1 ppm BA. Photosynthetic rate for both
isolates was maximum at the lowest concentration of BA. Cultivation of Chlorella sp. and Anabaena sp.
according to the optimum treatments of light intensity and growth regulators as indicated above, did
successfully meet the needs for achieving high economic importance of Chlorella sp. and Anabaena sp.
to be used in production of biofuel, natural colorants and biofertilizers in addition to organic matter that
enhance soil fertility and crop productivity.

Key words: Chlorella, Anabaena, growth regulators, nitrogenase, light intensity.
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Abbreviation

HE m?st

2,4-D
2iP
ARA
BA
BBM
BG-11
bp
BRs
CKs
DPU
EtOH
GA;
IAA
IBA
IM
Kin
mM
NAA
Nase
ng
nm
No.
o.D
PAA
PM
ppm
TDZ
ZT
uM

LIST OF ABBREVIATIONS AND INITIALS

Meaning of abbreviation
Micro Enschteine /m?/s

2,4-dichloro phenoxy acetic acid
2-isopentenyl aminopurine
Acetylene Reduction Assay
Benzyladenine or 6-benzylaminopurine
Bold's Basal Medium
Blue-Green 11 Medium

Base pair

brassinosteroids

cytokinins

1,3-diphenylurea

ethanol

Gibberellic acid

indole-3-acetic acid

indole-3 butyric acid
indomethacin

Kinetin (6-furfurylaminopurine)
Milli molar

Naphthalene acetic acid
Nitrogenase

Nano gram

nanometer

Number

Optical Density

2-phenylacetic acid

Pico molar

Part per million

Thidiazuron

zeatin

Micro molar






CONTENTS

Page

INTRODUCTION ..ottt 1
REVIEW OF LITERATURE.......ccoi et 5
1. Greenand Blue-Green AlJgae ........ccoceveeiieiiiie e 5
a. Algae definition & their OCCUITENCE ........cccveiieiieiie e 5

b. General characteristics of green & blue-green algae ...........ccceevveveiieiieiieinns 6

. Economic Importance Of AlQAE .......cocvviieiieiiiiie e 7

d. Chemical Composition Of AlQae..........ccccevveiiiiiiiiecee e 8

2.  Some factors affecting the growth and physiology of algae ......................... 10
A, TEMPEIALUIE «..eeee ettt e et e e st e e e nab e e e nneeeennes 10

D DH ettt neee 11

(o O 0T T g ol o 4 L1 =T SRR 11

o O I o | S 12

1. Growth rate and biomass accumulation ...........ccccoveveninien s 12

2. PhotosynthetiC PIGMENTS........c.veiieeiieecie e 15

O 0] (-] 1 [0] [0 KPS STR 17

4, Lipids aCCUMUIALION ....c.eveiiie e 18

5. PROtOSYNENETIC AL .....oviiieicieee e 20

6. Nitrogen-fixation ability of cyanobacteria.........c.ccccccoevviiiiiiii i 23

e. Growth regulators as nutritional factors ...........cccccecvevie e 25

1. Growth rate and biomass accumulation ............cccceoereiininne e 25

2. PhotosynthetiC PIGMENTS........cveiieeieecie e 29

I O 0] (-] 1 [0] [0 KSR 30

4, Lipids aCCUMUIALION ....c.veeiiieciie e 31

5. Photosynthetic rate of algae .........ccoooeviiiiiiiie e 31

6. Nitrogen-fixation ability of cyanobacteria.........c.cccocovviiiiiiie i 32
MATERIALS AND METHODS ..ot 33
RESULTS AND DISCUSSION......coiiiiiiiiiic e 43
1.  Growth curve of Chlorella sp. and Anabaena sp. isolates............c.cccceevvennee. 43



