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ABSTRACT

The aim of the present study was to detect and determine
cyanobacterial toxic blooms in 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
- 5.6 µg l-1, 0.1 - 6.5 µg g-1, 1.8 - 3.2 µg kg-1, 1.6 - 4.3 µg kg-1 and 2.0 -
3.8 µg kg-1 respectively.

Correlation analysis between physicochemical parameters and
blooming cyanobacterial 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
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ماجستیر:الدرجةضیاء عطیة جاب الله مریز:اسم الطالب
ویكتریا فى النظم البیئیة المائیة والأسماك لنھر النیلسموم وسمیة السیان:عنوان الرسالة

عزیز محمد عزیز حجازى :دكتور :  المشرفون 
زكریا یحیى ضو: دكتور 
جمعةنصرالدین محمدمحمد :دكتور 

١٦/٦/٢٠١٠:منح الدرجةتاریخ الزراعیة    المیكروبیولوجیا: قسم

المستخلص العربي
ى  ة إل دف الدراس فالتھ نكش ة ع ل ودراس ر النی ى نھ یانوبكتریا ف موم الس دیر س وتق

ى  اه وطم ن می ھریة م ات ش ع عین لال تجمی ن خ ماك م وق الأس ى نف موم عل ذه الس أثیر ھ ت
بتمبر  ارس ٢٠٠٧وطحالب وأسماك فى الفترة من س ى م عید بطول ترعة ب٢٠٠٩حت ورس

.وفرع رشید
لاث من السیانوبكتریا نوعا من واحد وعشرون تم تعریف  ا ث ة منھ رة الدراس لال فت خ

ى واع ھ ذه الأن ى وھ ار الطحلب وین الإزدھ ى تك درة عل ا الق ط لھ واع فق Microcystisأن
aeruginosa, Oscillatoria brevis, Oscillatoria princeps ان أقصى ث ك حی

.٢٠٠٩وشتاء ٢٠٠٨واع خلال شتاء نمو لھذه الأن
یض  ات ب وى لیرق یم الحی تخدام التقی ة بإس ات المجمع میة العین ن س ف ع م الكش ت

تاء  لال ش ات خ میة للعین ى س جلت أعل ث س ارب حی ران التج رى وفئ تاء ٢٠٠٨الجمب وش
اتوجرافى ذو . ٢٠٠٩ ل الكروم از التحلی تخدام جھ تین بإس دیر المیكروسیس بة لتق ا بالنس أم
ین الأداء  اه ب ات المی ى عین تین ف ز المیكروسیس راوح تركی د ت الى فق ٥,٦–٠,٢الع

ات.شتاءفصلى اللتر خلال / میكروجرام ةبینما تراوح فى عین ة الحی ا لالكتل یانوبكتریا م لس
ین  رامیم٦,٥-٠,١ب ى / كروج رام ف تاءج لى الش م .فص ات اللح میة عین ن س ف ع م الكش ت

طى المجمعة من فرع رشید بإستخدام التقییم الحیوى لیرقات والخیاشیم والأحشاء لأسماك البل
ات ابیض الجمبرى وفئران التجارب حیث سجلت أعلى سمیة للعین تاء أیض لال ش ٢٠٠٨خ

أما التقدیر الكمى للمیكروسیستین بإستخدام جھاز التحلیل الكروماتوجرافى ذو . ٢٠٠٩وشتاء
ی م ب ات اللح ى عین ز ف راوح التركی الى ت رام٣,٢-١,٨ن الأداء الع راوح / میكروج م، وت كج

راوح كجم/ میكروجرام٤,٣–١,٦التركیز بین  اء فت فى عینات الخیاشیم، أما عینات الأحش
ین  ز ب رام٣,٨-٢التركی م/ میكروج یانوبكتریاكج ار الس رة إزدھ اء فت ك أثن لى وذل ى فص ف

.الشتاء
ل ا ین العوام اط ب ة إرتب اك علاق ة أن ھن ائج الدراس رت نت ار أظھ ة وإزدھ لبیئی

ز زات السیانوبكتریا ، حیث كان ھناك إرتباط موجب مع تركی ة وتركی لبة الكلی د الص الجوام
. النترات والأمونیا والفوسفور

ن  ل م أثیر ك ا ت ة أیض رت الدراس ا أظھ وOscillatoria brevisكم
Microcystis aeruginosa یانوبكتریا ز الس ادة تركی ى، فبزی ماك البلط وق أس ى نف عل

.زادت نسبة نفوق الأسماك، كما زادت نسبة نفوق الأسماك بزیادة زمن التعرض

ة ات الدال یانوبكتریا،:الكلم ار الس یانوبكتریاإزدھ رى ، الس یض الجمب ات ب موم ، یرق س
.نھر النیل،سیانوبكتریاال



فى النظم البیئیة المائیة والأسماك تریاانوبكیسموم وسمیة الس
لنھر النیل

رسالة الماجستیر
العلوم الزراعیةفي

)الزراعیةالمیكربیولوجیا(

مقدمة من

ضیاء عطیة جاب الله مریز
٢٠٠٢، الأسكندریةجامعة -كلیة الزراعة- )إنتاج حیوانى(العلوم الزراعیة في بكالوریوس

شرافلجنة الإ

عزیز محمد عزیز حجازى/كتورالد
جامعة القاھرة-لیة الزراعة ك-المیكروبیولوجیا ستاذأ

زكریا یحیى ضو/ الدكتور
جامعة القاھرة-كلیة الزراعة -المیكروبیولوجیا ستاذأ

محمد نصر الدین محمد جمعة / الدكتور
. مصرالدقي، -المركز القومي للبحوث - باحث السموم البحریةأستاذ
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الحكم لجنة 

..........................................................الشحات محمد رمضان / كتور د
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بیئیة المائیة والأسماك فى النظم الانوبكتریایسموم وسمیة الس
لنھر النیل

رسالة مقدمة من

ضیاء عطیة جاب الله مریز
٢٠٠٢، الأسكندریةجامعة –كلیة الزراعة - )إنتاج حیوانى(العلوم الزراعیة في بكالوریوس

درجةللحصول على

الماجستیر           

في

العلوم الزراعیة
)المیكروبیولوجیا الزراعیة(

الزراعیةالمیكروبیولوجیا ــــمـــــــقس
كلیــــــة الزراعـــــة 

جـامعــة القــاھرة
رـــــــــمص

٢٠١٠
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RESULTS AND 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 several 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 question 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

a range 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, LSD0.05 = 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 LSD0.05 = 0.34.

Table 3. Measurements of temperature (˚C) and pH in Port-Said and
Rosetta branch locations during the study period.

Season

Mean±SE

Port-Said freshwater canal Rosetta Branch

Temperature pH Temperature pH

Autumn, 07

Winter, 08

Spring, 08

Summer, 08

Autumn, 08

Winter, 09

25.9B ± 0.97

19.5D ± 0.48

23.3C ± 0.47

29.3A ± 0.22

24.3BC± 0.68

17.6E ± 0.09

7.9A ± 0.08

7.8A ± 0.18

7.9A ± 0.59

7.9A ± 0.02

7.8A ± 0.06

7.8A ± 0.03

25.8B ± 0.97

18.1D ± 0.27

22.8C ± 0.56

28.3A ± 0.43

22.2C ± 0.68

16.9D ± 0.09

7.8A ± 0.04

7.6B ± 0.05

7.7AB ± 0.10

7.9A ± 0.09

7.8 A ± 0.07

7.7 AB ± 0.08

(n= 9)   p < 0.05
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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 alkalinity at different sampling sites (Fig. 8), showed a

general indpent seasonal trend. It was ranged between 110 and 348 mg

l-1, except at site V whereas the alkalinity recorded the highest value

and reached 660 mg l-1 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).

Electerical conductivity values had  wide variations between sites of

Rosetta branch throughout the period of study. Their values ranged

between 362 µmohs cm-1 and 7670 µmohs cm-1 at site I 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, LSD0.05 = 3.22.

Fig 8. Variations in measurements of alkalinity (mg l-1) at different sites
of Port-Said and Rosetta branch, LSD0.05 = 16.98.
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