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ABSTRACT

The am of the present study was to detect and determine
cyanobacterial toxic bloomsin two water bodies of river Nile and study
the effect of isolated toxic cyanobacterial species on the 10- day old
tilapia fish. Water, sediment, algae and fish samples were collected
monthly from September 2007 to March 2009 from Port-Said
freshwater canal and Rosetta branch.

Twenty one species of Cyanophyta were identified, only three
species were capable to form bloom. These species were Microcystis
aeruginosa, Oscillatoria brevis, Oscillatoria princeps, maximum
growth of these species were observed during winter seasons.

Toxicity determination of the collected samples using brine shrimp
bioassay and mouse bioassay showed that higher toxicity was recorded
during winter 2008 and winter 2009. Also microcystin determinated
using High Performance Liquid Chromatogrphy (HPLC) showed a
variation of average concentrations in collected samples of water, algal
bloom and fish muscles, fish gills and fish intestines during during
winter seasons. The average of concentrations ranged between from 0.2
-56ugl™* 01-65uggr, 1.8-32pgkg?, 1.6 - 43 pgkg*and 2.0 -
3.8 ug kg’ respectively.

Correlation analysis between physicochemical parameters and
blooming cyanobacteria indicates that the bloom formation were
positively correlated with TDS, nitrate, ammonium and phosphate.

The mortality percentage of 10-days old tilapia fish Oreochromis
niloticus was correlated positively with increasing cells dry weight
concentrations of Oscillatoria brevis and Microcystis aerugenosa and
also with increasing the time exposure.

Key words Cyanobacteria, cyanobacterial bloom, brine shrimp, cyanotoxins,
river Nile




DEDICATION

I dedicate this work to my FATHER and my
MOTHER_ for all the support through my life, as
well as to my dear brothers for all the support and
help in all my life. My special and sincere thanks to
my brother Dr.Reda, who encourage me througout
my graduation study. Also, I would like to thank my
wife for her patience and help to complete my worR,



ACKNOWLEDGEMENT
First of all thanks to Allah, who blessed me with his

unlimited graces.

I owe special gratitude to Dr. Aziz Mohamed Aziz Higazy,
Prof. of Microbiology, Faculty of Agriculture, Cairo University,
for his supervision, Rind assistance, guidance and encouragement
throughout study. Without his assistance, none of this work would
have been possible.

I wish to express my thanks, deepest gratitude to Dr.
Mohamed Nasr El-Deen Gomaa, Prof. of Marine Toxicology,
National Research Centre, for his moral support and guidance
through revision of the manuscript of this thesis and his effort
provided to achive this work,

My deep thanks to Dr. Zakaria Yahia Daw, Prof. of
Microbiology, Faculty of Agriculture, Cairo University, for
supervising the whole work,

Special thanks to Or. Ahmed Mohamed Ayesh, Prof. of
Food Toxicology, National Research Centre, for supervising the
whole work, providing facilities, valuable suggestion, moral
support, encouragement and plentiful advice.

I would [ike to express my sincere appreciation and
gratitude to Dr. Abeer ShaRer Amin, Associate Professor of
Phycology, Botany Department, Faculty of Science, Suez Canal
University, for her continued assistance and guidance, co-
operation, valuable help and moral support that were vital to my
SUCCESS.

Grateful appreciation is also extended to all staff members
of Marine Toxins lab, Food toxins and contaminants Department,
National Research Centre.



Dftale 1da Deoe dl Cla Ll sl qllal) o)
e el L) Aol a8 L S0 bl ey oy 10 (g3
Golaa 31 dese oo 1 s T (g8 il

s e LS s

dasna u;:.\n‘).zu D 0saSa
[ e, e Lo 00 L sl s 5 Sadl)  anid
ol paliival)

Ll 525 Jaill g b L 5 ilaal) agans poaEiy L CadS ) A jall Gaags
wkjammeu\mtmdbwdw\ﬂ (_3‘5&\‘5]&: ?JA‘“J‘ oda ).L\L}
Yy 0 e i s -
g A
SO Lgie Al all 3,38 LA Ly S sl (4 25 A
Microcystis - g!s5¥) o2 5 (laball jlas3¥) cp eSS Ao 5,08l Ll Ladd g ) o
=l S G aeruginosa, Oscillatoria brevis, Oscillatoria princeps
N odgd gai
Wuﬂﬂg#\yﬂ\e\m\qw\ Gl dpes (e oSl o
. $ld A Cliall s e ilais Cua Ll ) 585 (6 senl)
53 bl ya s s KU Jodaill Slgm aladi s (s s Saall @l Ay ally Ll |
, UJ—J°L—4‘M‘—’L“°L5—3L)“—“”“JJSJA‘J—JSJJCJ\)—JJ—£<:JL’J\
ub)&yMM\M\uuc‘ﬁcj\}w [a a5 Saa
eAﬂ\u_aLucmu_cuAﬁ\e_: il Lad N /e“)A}‘)SJ , -, O
ubﬂdjﬂ\ﬁuﬂ\e\mbmJ&}ww\guﬂ\dmy ;MY\)(&ML\;}\}
. Lol cliaall dpans e s Gum il () 585 (5 and) i
33 A1 sila s S sl e aladiulls Gyt 5 )Spall (oS pail) Wl
[ yas S =, maall clie 8 585~ 0 ,5 all claY)
Tl elial) clie Wl uildll e (8 falas S, = om S
LS gl L) s i el iy anS /) yas Sae o S

<l S g ALK Aliall aal gl 308 55 ae o g Jali ) llia IS Eua ¢ Ly S il
s sil) 5 L saY1 5 ol il
Oscillatoria  brevis o J-S ils Laay 4wl jall ¢o y gdal LS
LS silall 3 53 8L a8 ¢ alil) é}wi G e Microcystis aeruginosa
ol (a3 3al o e (3 981 A ) ) LeS o) (3 583 A )

6 aall A lE b 5K sl lan ) b i glend) ANl elaalst
Al e LS gl




Al g dilal) dinl) alall) L8 U < gilacd) dam g a pan
Jill gl

Dibealall Al )
R 130 st B
(B3 L s g sl

e Gl dlas slua
YooY g k) dadla Ao )30 &S () g ) due )30 agtad) A (g sl

I JuJe dana e oS
BALAN daala - Ao N A4S - L gl g g el il

34 (a3 LS [ easal ‘
3R dnala - Ao N A8 - L ol g g sSal) Sl

daan Jana (pall pal dasa [ giSAl)
paa i Bl Cigadl e gl S pal) - A el a gad) Ealy M



Al g dilal) dind) alall) 8 U < gilacd) dam g a pan
Jill gl

Mw‘ ;ULUU
A3l pslalid
(B30 L sl g sSsall)

i Gl ke slua
Yoo ¥ g sl daaly — Ao 3 4GS () g L) A ) 30 asladl B (g oS

.......................................................... Olaaay dana cladl) [ ) 5iSa
Qs (e Anala — Ao 30 A8 - L gl g g Sl el

................................................................. AL daaa JL B/ ) g3Sa
BALAY daala — A3 408 — L ol g g Sl Hiasd

.................................................................... 3@ a8/ L8
BALAY daala — A3 408 — L ol g3 9 Sl Hiasd

................................................... GJaa Juis daaa e [ ssa
BN dnala — o) 30 A4S — La ol g g sSal) Sl



SAlac) g dilall i) aBaLl) 8 L 5 gilacad) A g p pan
Jall

C}AR.A.S\.A&J\.HJ

Jare A Gila ke sl

YooY o ) Aaala — Ao )30 A8 (i g ) Ao 30 a el b G s sy

Lo, 30 p sl
(4130 L sl g 5 uSsall)

e baglam Saal) o
i_cl o) Als

5_ALAY daaly



RESULTSAND DISCUSSION

The main objective of the study is the detection and
determination of cyanobacterial toxic bloom in the river Nile. In order
to fulfill such objective we tried to answer severa questions that may
be the key for such problem. The first question was do we have regular
occurrence of cyanobacterial bloom in the river Nile and do this bloom
Is toxic bloom or not. The second is there any relation between the
physicochemical parameter and the occurrence of such bloom or its
toxicity. The third is there any effect of this bloom on the fish
mortality.

1. Physicochemical parameters

To answer the gquestion about relation between physicochemical
parameters and the occurrence of cyanobacterial blooms or its toxicity,
water physicochemical parameters were measured at sampling time.
Correlations were made between these parameters and the occurrence
of the blooms.

a. Water temperature
Variations in water temperature illustrated in Fig. (5) showed a

general seasonal trend at different studied sites. A little difference in
temperature could be seen among the sites. The water temperature had
arange of 26-31°C during summer and 16-18°C during winter.

As shown in Table (3), no significant differences were
detected among the temperature at the different sampling sites.
However, significant differences (P<0.01) among the different seasons
were observed (Table 3).
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Fig. 5. Variations in water temperature at different sites of Port-Said
and Rosetta branch during different months, L SDg o5 = 1.52.

b. Water pH
Water pHs at different sampling sites are present in Fig. (6). The
pH did not greatly depart of 7.3 - 8.2 throughout the period of study.
The minimum pH was recorded as 7.33 at site V during December
2007. No significant differences were detected among the different
sampling sites pH in Port-Said sites, as well as among the different
seasons. The highest pH of 7.95 was recoreded in winter 2009 followed
by autumn 2007. Significant differences were detected among Rosetta
branch sites, but no significant difference was detected among the
different seasons (Table 3).
c. Turbidity
Determination of turbidity levels throughout the period of study
(Fig. 7) showed seasonal variations and ranged between 1.5 and 87 NTU.
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Fig. 6. Levels of water pH of the selected sampling sites during different
seasons L SDg o5 = 0.34.

Table 3. Measurements of temperature ("C) and pH in Port-Said and
Rosetta branch locations during the study period.
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M ean+SE
Season Port-Said freshwater canal Rosetta Branch
Temperature pH Temperature pH
Autumn,07 259°+097 7.9°+0.08 258°+097 7.8'+004
Winter, 08 195°+048 7.8°+018 181°+027 7.6°+0.05
Spring, 08 23.3°+047 79°+059 228°+056 7.7*°+0.10
Summer,08 29.3°+022 7.9°+002 283'+043 7.9°+0.09
Autumn, 08  24.3°°+068 7.8°+0.06 222°+068 7.8"+0.07
Winter, 09 1765+0.09 78"+003 169°+009 7.7*°°x0.08
(n=9) p<0.05




No significant differences were detected among the different
sampling sites in Port-Said. Data in Table (4) indicated significant
differences among seasons (P<0.01), the highest turbidity 24.9 NTU
was recoreded in autumn 2008 followed by summer 2008. No
significant differences were observed between winter 2008 and winter
2009 which recorded the lowest turbidity value. Significant differences
were recorded among the different sampling sites in Rosetta branch
(P<0.05). Also, Significant differences were detected among the
different seasons (P<0.01), the highest turbidity 22.5 NTU was
recoreded in summer 2008 followed by spring 2008.

Significant differences were detected between winter 2008 and
winter 2009 which also recorded the lowest turbidity value (Table 4).

d. Alkalinity

Water akalinity at different sampling sites (Fig. 8), showed a
general indpent seasonal trend. It was ranged between 110 and 348 mg
1!, except at site V whereas the alkalinity recorded the highest value
and reached 660 mg | in June 2008. Significant differences were
detected among the different sampling sites (P<0.05) and seansons
(P<0.01) except between winter seasons (Table 4).

e. Electerical conductivity

The measurements of conductivity are shown in Fig. (9).
Electerica conductivity values had wide variations between sites of
Rosetta branch throughout the period of study. Their values ranged
between 362 pmohs cm™ and 7670 pmohs cm™ at site | in Jun 2008 and
site V in May 2008, respectively.
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Fig. 7. Variations in turbidity (NTU) measurements at different sites of
Port-Said freshwater canal and Rosetta branch, L SDggs = 3.22.
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Fig 8. Variations in measurements of alkalinity (mg |™) at different sites
of Port-Said and Rosetta branch, L SDg s = 16.98.
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