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( الطحالب)الهائمات النباتية 

Phytoplankton (Algae) 

 

  جهذْ ٖلّى دـيوٖر " ؤ"سٌسيٓ جهػػحهخ اهٓ جهييونر جهٌدحسٖر ػٖش سػسّْ ؿوٓ نوّرّفٖل

 .جهسيصٖل جهغّثٓ ّدحهسحهٓ سشسػٖؾ سنًّٖ ّػدسِح جهغذجثٖر

 

 سـٖص جهػػحهخ ؿوٓ شػغ جهيحء ّفٓ ؤؿيحكَ، ػٖش سّظد فٓ نل يظحدر جهيٖحٍ جهز ْ

دٌٖيح سّظد نيٖحز كوٖور يً جهػػحهخ فٓ جهسردر ّؿوٓ . سسـرع لأضـر جهضيس

 .جلأشػغ جهيـرغر هوِّجء

 

  سٌسضر جهنحثٌحز جهيظِرٖر جهػحفٖر فٓ جهيحء فرجدْ ؤّ فٓ يشسـيرجز ّٖػوق ؿوِٖح

ّسضنل جهػػحهخ جهيظِرٖر جهػحفٖر ٌشدر ندٖرذ يً   Planktonيظسيـر دلاٌنسًّ 

ّجهػّٖجٌحز جهيظِرٖر جهػحفٖر   Phytoplanktonجهػحفٖر  جهٌدحسحز جهيظِرٖر
Zooplankton  

 

  هوفظحثل جهيخسوفر هوػػحهخ درظحز ػرجرذ ظغرْ ّيصوٓ ّؿؼيٓ سٌيّ فِٖح، نذهم

  ٖئصر جهركى جهِٖدرّظٌٖٓ هويٖحٍ سإصٖرجً ندٖرجً ؿوٓ سٌّؽ ؤؿدجد ّؤظٌحس جهػػحهخ

 

 ًندٖرجً يح دًٖ ؤظٌحس دكٖلر جهػظى  سسفحّز ؤظٌحس جهػػحهخ فٓ ػظيِح ّضنوِح سفحّسح

 . لاسرْ دحهـًٖ جهيظردذ ّؤظٌحس ؤخرْ ٖظل ؤيسدجد خلاٖحُح اهٓ ؿدذ ؤيسحر

 

  لأُيٖر ّظّد جهظدغحز فٓ خلاٖح جهػػحهخ ّخحظر جهنوّرّفٖل دإٌّجؿر

(Chlorophyll a, b, &c)   ٖسى سلشٖى جهػػحهخ اهٓ يظحيٖؾ ؤؿسيحدجً ؿوٓ ٌّؽ
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  Pigments and Pigment accessoriesيشحؿدذ جهظدغحز ؤّ جهظدغحز جل

ُذج دحلأغحفر اهٓ جهسلشٖى جهيددثٓ يً ػٖش ؤػسّجء خلاٖحُح . جهييٖزذ هنل يظيّؿر

ؤّ ؿدى ؤػسّجثِح ؿوٓ ٌّجذ   Eukaryotic cellsؿوٓ ٌّجذ ػلٖلٖر ّدذهم سشيٓ 

يّؿر ػلٖلر ػٖش سٌسضر جهيحدذ جهّرجصٖر هِح فٓ شٖسّدلازى جهخوٖر ّسشيٓ ُذٍ جهيط

Prokaryotic cells  ( ّجهسٓ سغى ؤظٌحس يظيّؿر جهػػحهخ جهخغرجء جهيزركر

 (.فلػ

 

  ّسيصل جهػػحهخ جهػولر جلأّهٓ فٓ جهشوشور جهغذجثٖر جهيحثٖر ػٖش سسغذْ ظيٖؾ جهنحثٌحز

ّػسٓ جلأشيحم دظيٖؾ   Zooplanktonجهيحثٖر ددجٖر يً جهِحثيحز جهػّٖجٌٖر 

هػػحهخ هِح جهلدرذ ؿوٓ جهسـحٖص فٓ دٖثحز يخسوفر نيح ؤً ج. ؤػظحيِح ؿوٓ جهػػحهخ

ّسػز ؼرّف دٖثٖر يخسوفر ّهنٌِح سشّد فٓ جهدٖثر جهيحثٖر شّجء جهدػرٖر ؤّ جهيٖحٍ 

 .جهـذدر

 

  هلد زجدز فٓ جٌّٗر جلأخٖرذ ؤُيٖر درجشر جهػػحهخ ّخحظر سوم جهسٓ سٌسط جهيّجد

ً ٌُحم درجشحز سئند ؤً نيح ؤ. جهشحير ّجهسٓ سئدْ اهٓ يّز ؤؿدجد يً جهػّٖجٌحز

يـّٖر -دـع ؤٌّجؽ جهػػحهخ سئدْ اهٓ سشيى جلإٌشحً ّسشدخ جغػرجدحز يـدٖر

هدـع جهٌحس جهذًٖ ٖشسـيوًّ جهيٖحٍ جهخحى يً جلأٌِحر ّغٖرُح يً جهيظحدر دضنل 

يدحضر، ُّذٍ جهيضحنل جهسٓ سشددِح جهػػحهخ ؤشسدؿز جهـحيوًٖ فٓ يـحهظر جهيٖحٍ اهٓ 

ز دظّرذ نصٖفر هيـرفر جهدٖثحز جهسٓ سـٖص فِٖح ّدّرجز ػٖحسِح درجشر ُذٍ جهنحثٌح

 .ّػرق ٌيُّح ّسغذٖسِح

 

  جهٌِر ؿوٓ جهػػحهخ جهسٓ سـٖص فَٖ دـدذ ػرق سخسوف ؿً سإصٖر جهدػٖرجز ػدٖـَ ٖئصر

ؿوِٖح ػٖش ٖئدْ ظرٖحً جهيحء فٓ جهٌِر اهٓ ؤؿحدذ سظِٖز جهيٌحػق جهسٓ ٖير دِح دظيٖؾ 
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غػرجدحز جهسٓ سػدش فٓ جهٌِر سيٌؾ سنًّٖ سرشدحز ذجز ّجلا. جهـٌحظر جهغرّرٖر

ػدلحز يسـددذ يصل سوم جهسٓ ٌظدُح فٓ جهدػٖرجز ُّذٍ سـسدر يً ؤُى جلأخسلافحز دًٖ 

 .جهٌِر ّجهدػٖرذ ّسٌػدق ُذٍ جهػحهر ؿوٓ جلأٌِحر جهـيٖلر

 

  سػسّْ جلأٌِحر ؿوٓ ؿٌحظر يغذٖر ػدٖـٖر ّؿوٓ ٌشدر غثٖور يً صحٌٓ ؤّنشٖد

 .ً ُّّ يً جهـّجيل جهيئصرذ فٓ ٌيّ جهػػحهخجهنردّ

 

  يً جهـّجيل جهيِير جهسٓ سئصر ؿوٓ جهػػحهخ جهز سـٖص فٓ يٖحٍ جلأٌِحر، شرؿر

جهسٖحر، ػدٖـر كحؽ جهٌِر، ّجهسغٖرجز جهيّكـٖر جهدشٖػر نحٗخسلاف فٓ شرؿر جهسٖحر دًٖ 

 .ء جهيحثٖرغفحف ّّشػ جهٌِر ّسـسدر جلأنصر ؤُيٖر فٓ جهسإصٖر ؿوٓ يـؼى جلأػٖح

 

  سسإصر جهػػحهخ دحهسوّش دـدذ ػرق ػٖش ٖئدْ جهسوّش اهٓ ؿركور ٌيُّح نٌسٖظر

هػريحٌِح يً غّء جهضيس، ؤّ كد سنًّ جهيّجد جهيوّصر شحير ؤّ كد سئدْ جهيوّصحز اهٓ 

ّكد . سغٖٖر جهـّجيل ؤّ جهؼرّف جهفٖزٖحثٖر ّجهنٖيٖحثٖر دضنل نحف هسـٖق جهٌيّ ّجهسنحصر

يوّصر ػػحهخ يـٌٖر ؿوٓ جهٌيّ فٖزدجد ٌيُّح ّسسغحؿف، ّرديح ؤٖغحً سػفز جهيّجد جل

سسغٖر ؤٌّجؽ خحظر ؤّ يظيّؿحز يً جهنحثٌحز جهشحثدذ فسئدْ ُذٍ اهٓ زٖحدذ ؤّ ٌلظحً 

ّؿوٓ ذهم ٖـسدر سغٖر يظحيٖؾ جهػػحهخ سػز ؼرّف . جهيظحيٖؾ جهنوٖر هوػػحهخ

سٓ ٖينً ؤشسخدجيِح هسػدٖد درظر يخسوفر يً جهسوّش جهـغّْ ّجػدجً يً ؤُى جهدلاثل جل

 .جهسوّش ٌّّؽ جهيوّصحز ّهلٖحس درظر سخوط جهٌِر يً ُذٍ جهيوّصحز
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تقسيم وتعريف الطحالب 

Algal Taxonomy and Algal Identification 

 

  Prokaryotic Algaeطحبهة نبذتج اهٌّاث :  أّلا
    -Blue-green Algaeّسغى يظيّؿر ّجػدذ ُٓ يظيّؿر جهػػحهخ جهخغرجء جهيزركر 

Cyanobacteria - Cyanophyta    ّٖرظؾ سشيٖسِح دِذج جلأشى ٌسٖظر ّظّد ظدغحز

ُّٓ جهسٓ سـػِٖح جهوًّ جلأخغر جهيزرق جهييٖز هِذٍ   Phycocyaninصحٌّٖر سشيٓ 

ّسٌدرض سػز ُذٍ جهيظيّؿر جهـدٖد يً جلأظٌحس ّجهسٓ سسفحّز فٓ جهضنل جهخحرظٓ . جهيظيّؿر

يصحل ذهم سغى ُذٍ جهيظيّؿر . فحز جهفشّٖهّظٖر فٖيح دٌِٖح سفحّسحً ندٖرجًّفٓ دـع جهط

يظيّؿر يً جلأظٌحس سسيٖز دلدرسِح ؿوٓ سصدٖز جهٌٖسرّظًٖ جهظّْ ّذهم ؿً ػرٖق خوٖر دًٖ 

 . Heterocystis cellسشيٓ ( ّهنٌِح سخسوف فٓ ضنوِح ؿً دلٖر جهخلاٖح جلأخرْ)خلاٖحُح 

  Eukaryotic Algaeث طحبهة حليليج اهٌّا:  ذبٌيب

سٌدرض سػز ُذٍ جهيظيّؿر دلٖر يظحيٖؾ جهػػحهخ جلأخرْ ّجهسٓ ٖسى سلشٖيِح سدـحً هٌّؽ 

: جهظدغحز جهيّظّدذ دِح يصل

  Green Algae (Chlorophyta)يظيّؿر جهػػحهخ جهخغرجء   -ؤ

   Diatoms (Bacillariophyta)يظيّؿر جهػػحهخ جهدٌٖر  -خ

   Din flagellates (Pyrrhophyta)صٌحثٖر جلأُدجخ  يظيّؿر جهػػحهخ جهدٌٖر -ض

   Golden-brown Algae (Chrysophyta)يظيّؿر جهػػحهخ جهدٌٖر جهيذُدر   -د

 Cryptomonads (Cryptophyta)  يظيّؿر جهػػحهخ جهخغرجء ّػٖدذ جلأُدجخ   -ُ

   Euglenoids (Euglenophyta)يظيّؿر جهػػحهخ جهخغرجء جهشّػٖر  -ّ

       Red Algae (Rhodophyta)ؿر جهػػحهخ جهػيرجء يظيّ -ْ
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العوامل المؤثرة على نمو الطحالب 

          Factors Affecting Algal Growth 

  

  Lightاهضّء  :أّلا 
ٖـسدر جهغّء يً جهـّجيل جهيئصرذ ّجهِحير ؿوٓ ٌيّ جهػػحهخ فٓ يٖحٍ جلأٌِحر ّجهدػٖرجز ّهنً 

غحهدحً دشدخ جهـنحرذ جهسٓ سظحػخ يٖحٍ جلأٌِحر ّجهسٓ سئدْ اهٓ جهغّء فٓ جلأٌِحر كد ٖلل 

 . ػظخ غّء جهضيس ؿدج ػدلر ركٖلر شػػٖر يً جهيحء

   

: يذل  Macronutrientاهعٌبضر اهيغذيج اهنترْ اهغير عضّيج  :ذبٌيب
جهفّشفحز   -ؤ    

جهٌسرجز  -خ   

ػدد ؤؿدجد ّؤٌّجؽ جهػػحهخ سـسدر جهـٌحظر جهيغذٖر جهندرْ يً جهـّجيل جهرثٖشٖر جهسٓ ز

. خظّظحً جهٌسرجز ّجهفّشفحز ّٖغحف اهٓ ذهم ؿٌظر جهشٖوٖنح دحهٌشدر هودٖحسّيحز

 

درجج اهحرارث   :ذبهذب 
هوفظحثل جهيخسوفر هوػػحهخ درظحز ػرجرذ ظغرْ ّيصوٓ ّؿؼيٓ سٌيّ فِٖح، فيصلا درظحز 

ؤيح جهػػحهخ جهخغرجء ° ى30-18سسرجّع يح دًٖ   Diatomsجهػرجرذ جهيصوٓ هٌيّ جهدٖحسّيحز 

ّجهػػحهخ جهخغرجء جهيزركر فسٌيّ ؿٌد ° ى35-30فسٌيّ ؿٌد درظحز ػرجرذ سسرجّع يح دًٖ 

 .°ى40-35درظحز ػرجرذ سسرجّع يح دًٖ 

 

 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                        (                      الطحالب  ) الهائمات النباتيو 

 

- 8-  

 

 

  Micronutrientاهعٌبضر اهيغذيج اهضغرْ  :راتعب 
جّع يح دًٖ سٌيّ يـؼى جهػػحهخ دضنل ؤفغل ؿٌديح ٖنًّ سرنٖز ؿٌظر جهػدٖد فٓ جهيحء ٖسر

 . هسر/يوظى5هسر دٌٖيح هّػؼز شيٖر جهػدٖد ؿٌديح ٖزٖد سرنٖزذ ؿوٓ /يوظى2اهٓ 0.2

 

: يذل  Biological Factorsاهعّايل اهتيّهّجيج : خــبيشب 

جهسٌحفس دًٖ جهنحثٌحز جهيحثٖر ؿوٓ جهـٌحظر جهغذجثٖر  -ؤ    

يـدل سغذٖر جهنحثٌحز جلأخرْ ؿوٓ جهػػحهخ  -خ   
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كدلائل لنوعية المياه الطحالب 

Algae as Indicator for Water Quality 

 

سئصر جهسغٖرجز فٓ ؤؿدجد ّؤٌّجؽ جهنحثٌحز جهٌدحسٖر ّجهػّٖجٌٖر ؿوٓ ٌّؿٖر ّظّدذ يٖحٍ جهيشػغ 

جهيحثٓ جهذْ سـٖص فَٖ، ُّذج جهسإصٖر ٖينً ؤً ٖشسغل هسنًّٖ دلاثل دّٖهّظٖر هٌّؿٖر جهيٖحٍ، 

فٓ سرنٖز جلأنشظًٖ جهذجثخ ؤّ جهسغٖر فٓ سرنٖز جهـٌحظر جهيغذٖر ؤّ ّيً سوم جهسغٖرجز جهسغٖر 

 .ؤً سئدْ اهٓ سّجظد دـع جلأظٌحس ّاخسفحء دـع جلأظٌحس جلأخرْ

 

هدرجشر ّيلاػؼر ؤْ ٌّؽ يً ؤٌّجؽ جهيٖحٍ ٖشسـيل جهدّٖهّظًٖٖ ؤٌّجؿحً يػددذ يً جهلٖحشحز يصل 

ل ؼرّف جهيٖحٍ، ُذج ّكد ؤؿسدرز دلاثل ؤّ سـرٖفحز دّٖهّظٖر هوػظّل ؿوٓ يـوّيحز ػّ

جهنٖيٖحثٖر ّجهفٖزٖحثٖر ّجهدنسرّٖهّظٖر فٓ جهيحغٓ ؤشِل يً ػٖش ( ؤّ جهيئضرجز)جهدلاثل 

 .جهسلٖٖى ّجلأشسـيحل يً جهدلاثل جهدّٖهّظٖر

 

ّسشسـيل جهلٖحشحز جهنٖيٖحثٖر ّجهفٖزٖحثٖر فلػ هلٖحس جهسغٖر فٓ ٌّؿٖر جهيٖحٍ، دٌٖيح جلأخسدحرجز 

ّؿوٓ ذهم فلد سى سػّٖر ػرق دشٖػر . سسـحيل دضنل رثٖشٓ يؾ سإصٖرجز جهسغٖر جهدّٖهّظٖر

ّشرٖـر ّيلدّهر هسلٖٖى درظر ٌلحّذ ؤّ سوّش جهيٖحٍ، دػٖش ؤً دـغحً يٌِح ٖينً ؤؿسدحرٍ ػركحً 

.  كٖحشٖر ّسشسخدى ؿدر يظحل ّجشؾ
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 :ّييب شتق فلد خى ّضع ٌّعبً يً الأخختبراح اهتيّهّجيج ُّيب

 

هطرق اهيتبشرث ا:  اّلا

ّفِٖح ٖسى سـرٖف ظيٖؾ جهنحثٌحز جهيّظّدذ فٓ جهـٌٖحز ّنذهم سنرجرُح جهٌشدٓ، ُّذٍ      

جلأخسدحرجز سنًّ دٖثٖر ّسشسػٖؾ جهسـحيل يؾ ظيٖؾ جلأػٖحء جهيّظّدذ ؤّ جهيػددذ 

. ديظيّؿحز كوٖور ؤّ يظيّؿر ّجػدذ ؤّ ٌّؽ ّجػد ؤّ ؤٌّجؽ كوٖور يً جهنحثٌحز

هغير يتبشرث  اهطرق ا: ذبٌيب 

  ؤّ سشيٓ دحهػرق جهفشّٖهّظٖر ّسشسخدى هػشحخ جهٌضحػ جهػّْٖ هونحثٌحز جهػٖر ػٖش سـسدر

 .دـع جهسفحؿلاز جهيخسحرذ ندهٖل ؤّ يئضر هٌّؿٖر جهيٖحٍ

 

سشسـيل يظيّؿحز يـٌٖر يً جهػػحهخ هودلاهر ؿوٓ ٌّؿٖر جهيٖحٍ فيصلًا ٖسّجظد جهـدٖد يً ؤٌّجؽ 

ْ جهيٖحٍ جهٌؼٖفر ّؤؿدجد كوٖور يٌِح سـٖص فٓ جهيٖحٍ جهغٌٖر دحهـٌحظر جهدٖزيٖدجز دضنل يسنرر ف

دلٖر  جٍ جهفلٖرذ دحهيّجد جهيغذٖر، ؤّجهيغذٖر، دٌٖيح سٌضإ جهػػحهخ جهخغرجء جهيزركر فٓ جهيٕ

 . جهػػحهخ جلأخرْ فسنًّ يلحّير هوسوّش جهـغّْ جهـحهٓ

 

يٖحٍ ّيوّصحسِح ػٖش ؤً ّظّد شلالاز يً خلال ؤؿدجد ّؤٌّجؽ جهدٖحسّيحز ٖينً سلٖٖى ٌّؿٖر جل

سدل ؿوٓ ّظّد جهيوّصحز جهظٌحؿٖر ّيوّصحز جهظرف   Gomphonemaيً جهظّيفٌّٖيح 

دهٖلًا ؤّ يئضرجً   Navicula accomodaجهظػٓ، نيح ؤً ّظّد ػػوخ ٌفٖنّٖلا ؤننّيّدج 

 ؿوٓ جهسوّش ديٖحٍ جهظرف جهظػٓ

 

ذ جهسوّش فٓ يٖحٍ جلأٌِحر ُّٓ ػػوخ سى ؤخسٖحر خيشر ؤظٌحس يً جهػػحهخ نيئضر هنيٕ

ػٖش ٖنًّ يّظّدجً ؿوٓ ػحفر ٌِحٖر جهٌِر فٓ   Stigeoclonium tenueشسٖظّنوٌّّٖى سٌّٖ 
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ّظّيفٌّٖيح   Nitzschia paleaجهظزء جهيوّش يٌَ، دٌٖيح ٖؼِر نل يً ػػوخ ٌٖسضٖح دحهٖح 

، ؤيح ػػوخ شحثدذ فٓ يٌػلر جهسوّش جهيـسدل    Gomphonema purvulumدحرفّهّى 

فسنًّ دجثيحً يّظّدذ فٓ جلأٌِحر   Cocconeis chamaesiphonنّننٌّٖس ضحيٖشٖفًّ 

غٖر جهيوّصر ؤّ فٓ جهيٌحػق جهسٓ ؤشسـحدز ٌؼحفسِح، نيح ؤً ؤٌّجؿحً يػددذ يً جهػػحهخ ٖـسلد 

خ ؤٌِح دجهر ؿوٓ سوّش يٖحٍ يظدحز جلأٌِحر، فـٌديح ٖنًّ جهسوّش ؿحهٖحً فإٌَ ٖرسدػ دّظّد ػػل

 .فٓ ُذٍ جهيٖحٍ جهيوّصر  Peridinium triquetumدٖرٖدٌّٖى سرٖنّسّى 

 

 الطحالب كدليل لمصدر الماء 

 

ٖينً جهسـرف ؿوٓ يظدر جهيحء جهيػسيل يً ؿٌٖر يٖحٍ شػػٖر، يً خلال سػدٖد ؤؿدجد 

ّؤٌّجؽ جهػػحهخ ّجهنحثٌحز جهيرسدػر دَ جهيّظّدذ فٓ ُذٍ جهـٌٖر، ّٖنًّ ُذج يينٌحً ّذهم 

ؤؿدجد ّؤٌّجؽ جهنحثٌحز جهيظِرٖر جهسٓ سٌضإ سنًّ يرسدػر دٌّؿٖر يظحدر جهيٖحٍ جهسٓ لأً 

يصحل ذهم سنًّ جهػػحهخ جهخغرجء ُٓ جهشحثدذ فٓ جهدػٖرجز جهيفسّػر ذجز . سـٖص فِٖح

. جهيٖحٍ جهـذدر دٌٖيح سسّجظد جهػػحهخ جهخغرجء جهيزركر فٓ جهدػٖرجز جهيغولر
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لطحالب الأضرار الناتجة عن ا

             Problems Created by Algae   

 

سئدْ جهزٖحدذ جهيفرػر فٓ يـدل ٌيّ جهػػحهخ اهٓ ػدّش سغٖرجز فٓ جهظفحز جهػدٖـٖر 

ػٖش سئدْ ُذٍ جهزٖحدذ اهٓ ػّش ؼحُرذ جل . ّجهنٖيٖحثٖر ّجهدّٖهّظٖر فٓ جهيشػػحز جهيحثٖر

Eutrophication   يً ؿٌظرْ جهفّشفحز ّجهٌسرجز ّجهسٓ سسيٖز دّظّد سرنٖزجز ؿحهٖر

ّجهسٓ سئدْ ددّرُح اهٓ ػدّش زٖحدذ ندٖرذ فٓ يـدل ٌيّ دـع ؤظٌحس جهػػحهخ ّشٖحدسِح 

ؿوٓ دـع جلأظٌحس جلأخرْ ّؿحدذ يح سشّد جلأظٌحس جهغٖر يرغّخ فٓ سّجظدُح فٓ 

ؿٖر جهيشػػحز جهيحثٖر هيح هِح يً سإصٖر غحر ؿوٓ دلٖر جهنحثٌحز جهسٓ سسـحٖص يـِح ّؿوٓ ٌّ

ّٖسى سلشٖى ٌّؿٖر يٖحٍ جهيشػغ جهيحثٓ سدـح هّفرذ جهـٌحظر جهغذجثٖر ّسدـحً هيـدل ٌيّ . جهيٖحٍ

 :جهػػحهخ نيح ٖوٓ

 

  Oligotrophic Waterشحيحج اهخغذيج  : أّلا 

ُّٓ جهيٖحٍ جهسٓ سسيٖز دإً سرنٖز جهيغذٖحز جهندرْ سنًّ ضػٖػر دػٖش لا سئدْ اهٓ زٖحدذ فٓ 

ّسسيٖز ُذٍ جهيٌػلر دإً جهيحء فِٖح ٌلٓ ّضفحف ّكحؽ جهٌِر ٌشدٖحً خحهٓ . هخؤؿدجد ّؤٌّجؽ جهػػح

يً جهسرشدحز، ؤيح جهيّجد جهغٖر ؿغّٖر يصل جهنحهشّٖى ّجهيحغٌشّٖى ّجهػدٖد ّجهندرٖز 

 . ّجهنحردٌّحز ٌظف جهيذجدر فسّظد دنيٖحز كوٖور

 

  Mesotrophic Waterيخّشطج اهخغذيج :  ذبٌيب

سّْ ؿوٓ سرنٖزجز يسّشػر يً جهيغذٖحز جهندرْ ّجهذْ ٖشيغ دزٖحدذ ُّٓ جهيٖحٍ جهسٓ سغ

 يـدل ٌيّ جهػػحهخ دظّرذ ػفٖفر
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  Eutrophic Waterعبهيج اهخغذيج :  ذبهذب

ُّٓ جهيٖحٍ جهسٓ سسيٖز دإرسفحؽ سرنٖز جهـٌحظر جهيغذٖر جهندرْ ييح ٖئدْ اهٓ زٖحدذ يـدل ٌيّ 

 Euotrophicationهٓ ػدّش ؼحُرذ جل جهػػحهخ دظّرذ ندٖرذ ّجهسٓ سئدْ ددّرُح ا

ّجهسٓ   Algal Bloomّجهسٓ ؿحدذ يح ٖظحػدِح ػدّش ؼحُرذ ّظّد ٌيّجز ػػودٖر نصٖفر 

دـع جلأٌّجؽ جهغحرذ يً جهػػحهخ ّخحظر جهسٓ سفرز جهشيّى  Dominancy سسيٖز دشٖحدذ 

ر فٓ ػـى ؤّ جهسٓ سفرز دـع جهيّجد جهنٖيٖحثٖر جهسٓ سػدش سغٕ  Phycotoxinsجهػػودٖر 

ػٖش سـسدر دـع   Geosmin & 2-methylisoborneolّرجثػر جهيٖحٍ يصل يرندحز 

ؤظٌحس يً جهدٖحسّيحز ّدـع ؤظٌحس يً جهػػحهخ جهخغرجء جهيزركر ّدـع ؤظٌحس يً 

جهػػحهخ جهشّػٖر يً ؤُى جلأٌّجؽ جهيفرزذ هويّجد جهسٓ سئدْ اهٓ جهسغٖر فٓ ػـى ّرجثػر جهيٖحٍ 

 .ّغٖر ظحهػر هلأشسخدجى جٗديٓ ّظـوِح غٖر يشسشحغر

 

  Hypereutrophic Waterّفيرث اهخغذيج  :راتعب 

ُّٓ جهيٖحٍ جهسٓ سسيٖز دّفرذ ضدٖدذ فٓ جهـٌحظر جهيغذٖر جهندرْ ّجهسٓ سئدْ ددّرُح اهٓ 

 .ػدّش جهٌيّ جهيفحظت ّجهزٖحدذ جهندٖرذ فٓ ؤؿدجد ّؤٌّجؽ جهػػحهخ

 

ب داخل محطات مياه الشرب أو ومن المشاكل الأخرى التى تحدثها الطحال

 :فى شبكات التوزيع مثل

 

  الأٌشداد اهيتنر هويرشحبح اهريويجFilter and Screen Clogging 

Problem  
يـؼى جهنحثٌحز جهيظِرٖر جهيّظّدذ فٓ جهيحء، جهسٓ ٖسى سرضٖػِح دحهػظٓ ػٖش سيشم فٓ كير 

جز شحثدذ فٓ جهيحء ّجهلوٖل يٌِح جهشٌسٖيسر جلأّل يً ػدلر جهػظٓ، خظّظحً ػٌٖيح سنًّ جهنحثً

شّف ٌٖفذ اهٓ ؤرغٖر جهيرضغ، دٌٖيح جهنحثٌحز جلأخرْ شسسػػى دشرؿر ؿٌد يلايشسِح 
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هوػظٓ، ّنويح ػحهز يدذ ؿيل جهيرضغ فبً ٌشدر يثّٖر ؤندر يً جهنحثٌحز شّف ٌٖفذ يً كير 

جهخ هّػؼ ؤً ّظّد دـع ؤظٌحس يً جهػغ نيح. جهشٌسٖيسر جلأّل هػدلر ػظٓ جهسرضٖغ

ّخحظر يظيّؿر جهدٖحسّيحز ٖئدْ اهٓ جلأٌشدجد جهيدنر هويرضػحز جهريوٖر ػٖش ٖـيل ظدجر 

 . جهشوٖنح جهينًّ هخلاٖحُح نػدلر شيٖنر ؿحزهر ؿوٓ شػغ جهيرضغ

 

ّسـسيد شِّهر ٌفحذ جهػػحهخ، ؿوٓ ؿدذ ؿّجيل يٌِح شرؿر جهسٖحر ّدرظر جهػظٓ جهيشسخدى 

جهدجخور اهٓ خػّجز جهيـحهظر، نيح سٌفذ جهػػحهخ  ٌّّؿٖر جهػػحهخ جهيّظّدذ فٓ جهيٖحٍ

جهظغٖرذ ظدجً ّجهشّػٖحز دشِّهر ؤندر يً جلأٌّجؽ جلأخرْ، ّهذهم فبً جهغشٖل جهيسنرر ّػسٓ 

جهيٖحٍ ؿٌديح ٖنًّ جهيرضغ غٖر يغوق ٖئدْ اهٓ ازجهر جهػػحهخ ّسلوٖل ؤؿدجدُح جهسٓ سظل 

 جهخحرظر يً جهيرضغ جهريوٓ

 

  َخنًّ طتلج ُلاييSlime Layer  

ّّظّد   Mucilaginous Sheathسسيٖز دـع ؤظٌحس جهػػحهخ دّظّد ظدجر ظٖلاسٌٖٓ 

يصل ُذٍ جلأظٌحس فٓ خزجٌحز ؤّ ضدنحز جهسّزٖؾ ٖئدْ اهٓ ػدّش ُذٍ جهؼحُرذ ّجهسٓ سئدْ 

ّيً جهػػحهخ جهسٓ سٌسط جهيحدذ جهوزظر جهػػحهخ . ددّرُح اهٓ ػدّش جهرّجثغ جهـػٌَ هويٖحٍ

زركر نذهم سٌسط جهـدٖد يً جهدٖحسّيحز ّجهػػحهخ جهخغرجء ّجهػيرجء ّدـع جهخغرجء جهى

. جهشّػٖحز يصل ُذٍ جهيحدذ جهوزظر
 

  اهخأنلCorrosion  

ّجهيـحدً فٓ جلأٌحدٖخ ّجهيشخحٌحز يضنور دجثير، ػٖش ( جهنٌّنرٖز)ٖضنل سأنل جهخرشحٌر 

يٌحػق يّغـٖر يػددذ،  سشحُى جهػػحهخ فٓ دـع جلأػٖحً فٓ ؿيوٖر جهسأنل دضنل يدحضر فٓ

ػٌٖيح سنًّ فٓ ػحهر ٌيّ ؤّ خلال جهسغٖرجز جهفٖزٖحثٖر ّجهنٖيٖحثٖر جهسٓ سػدش فٓ جهيٖحٍ جهسٓ 

.  سػسّْ ؿوٓ جهػػحهخ
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ئدْ ٌيّ جهػػحهخ جهخغرجء ّجهخغرجء جهيزركر ؿوٓ شػغ جهخرشحٌر جهيغػحذ دحهيحء ٔػٖش 

هّػؼ ٌيّ ػػوخ ؤّشٖلاسّرٖح فلد . اهٓ سأنوِح دػٖش سظدغ جهخرشحٌر يػفّرذ ُّضر

Oscillatoria   ٍدنصحفر فٓ يٖحٍ جلأػّجع جهفّلاذٖر ّٖشدخ ػفرجً خػٖرذ فٓ يـدً ُذ

: ؿوٓ شرؿر جهسأنل ّدـدذ ػرق يٌِح جلأػّجع ّسئصر جهػػحهخ دضنل غٖر يدحضر

 

زٖحدذ سرشدحز جهيّجد جهـغّٖر فٓ جلأٌحدٖخ  -ؤ 

 .جهسيصٖل جهغّثٓ هِحزٖحدذ جلأّنشظًٖ جهيذجخ فٓ جهيحء خلال ؿيوٖر  -خ 

 .سغٖٖر جهركى جهِٖدرّظٌٖٓ هويحدذ جهيّظّدذ فٓ جلأػّجع ؤّ جلأٌحدٖخ -ض 

  .سغٖر جهػػحهخ ؤٖغحً نيٖر صحٌٓ ؤّنشٖد جهنردًّ ّنيٖر نردٌّحز جهنحهشّٖى فٓ جهيحء -د 

 

ٖينً هِذٍ جهسغٖرجز يظسيـر ؤّ دحهسٌحّخ ؤً سنًّ هِح ؿلاكر يدحضرذ دحهسأنل ؤّ جهظدؤ ّكد 

 .ؤُيٖر خحظر ؿوٓ جهشػّع جهخحرظٖر لأٌحدٖخ جهيٖحٍ جهيدفٌّر سنًّ ذجز
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المشاكل التى تسببها الطحالب فى المياه المعالجة 

Problems Created by Algae in Treated Water 

 

يـؼى جهػػحهخ لا سشسػٖؾ جهٌيّ ّجهسغحؿف ددًّ ّظّد جهغّء، هذهم فبً جهػػحهخ جهّػٖدذ 

 :جهسّزٖؾ ُٓ جهسٓ ٌظدُح فٓ ؤٌحدٖخ ضدنحز

 

جهػػحهخ جهسٓ هى سسى ازجهسِح فٓ ؿيوٖر جهسظفٖر  -ؤ 

ؿدد كوٖل يً جهػػحهخ جهسٓ هِح كحدوٖر غٖر جؿسٖحدٖر ؿوٓ جهٌيّ فٓ جهؼلاى   -خ 

جهػػحهخ جهسٓ ٌضإز فٓ جهخزجٌحز جهينضّفر جهسٓ سػسّْ ؿوٓ يٖحٍ دـد جهيـحهظر   -ض 

 ,Scendesmusذ ّيٌِح ّسضيل جهػػحهخ جهلحدرذ ؿوٓ جهٌيّ فٓ جهؼلاى ؤٌّجؿحً ؿدٖد

Euglena, Microcystis and Coelastrum . 

 

ؿوٓ جهرغى يً ؤً جهيٖحٍ جهيٌسظر دـد جهيـحهظر فٓ يـؼى ضدنحز جهسّزٖؾ ّٖظد دِح دلحٖح يً 

جهنوّر جهػر فبً دـع جهػػحهخ جهسٓ سسػيل ؤّ سلحّى جهنوّر يً جهيػسيل ؤً سدلٓ فٓ خػّػ 

كحدوٖر جهدنسرٖح جهػٖر هوـٖص فٓ يخسوف جهؼرّف، ؤّ ؤٌِح  جلأٌحدٖخ، ّكد ٖنًّ هِذٍ جهػػحهخ

. سنًّ يػيٖر يً جهسإصٖر جهلحسل هونوّر هنٌِّح رجكدذ فٓ جلأغػٖر جهِلايٖر جهيػٖػر دخلاٖحُح

 ,Ulothrixّيً جهػػحهخ جهسٓ سلحّى سإصٖر جهنوّر ّجهيّظّدذ فٓ ضدنحز جهسّزٖؾ يصل 

Gomphospherium, Coelastrum and Cosmarium   ٓنيح ؤً جهػػحهخ جهسٓ سدل

فٓ ضدنحز سّزٖؾ جهيٖحٍ كحدرذ ؿوٓ زٖحدذ ػظى جهيّجد جهـغّٖر فٓ جهيحء، ّنيٖر جهيحدذ 

جهـغّٖر ُذٍ نحفٖر لاشسٌفحد جهنوّر جهيسدلٓ فٓ جهيحء، اغحفر اهٓ ؤً ّظّد جهيرجد جهـغّٖر فٓ 

ؤخر يً جلأػٖحء غٖر جهيرغّخ جهيٖحٍ جهيـحهظر رديح ٖغذْ جهدنسرٖح ّجهدٖدجً جهخٖػٖر ّؿددجً 

 .فِٖح
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 دور الطحالب فى مشكلات معالجة المياه

 

: ؿركور جهػػحهخ هويـحهظر جهنٖيٖحّٖر هويحء ٖينً ؤً سنًّ دشدخ

جهسغٖرجز جهسٓ سشددِح جهػػحهخ فٓ جهركى جهِٖدرّظٌٖٓ ّجهلوّٖر ّجهـشر جهنوٓ ّنيٖر  - ؤ

جلأّنشظًٖ جهيػوّخ فٓ جهيٖحٍ جهخحى 

 ذ نيٖحز جهيّجد جهـغّٖر جهسٓ سغٖفِح جهػػحهخ اهٓ جهيٖحٍؤّ ٌسٖظر هزٖحد - خ

 

كد ٖنًّ غرّرٖحً سغٖر ظرؿحز جهنوّر جهيغحفر هوسظفٖر دٌشخ يدحضرذ سسٌحشخ ّنيٖحز 

نيح . جهػػحهخ جهيّظّدذ فٓ جهيحء هغرع جهػظّل ؿوٓ نيٖر صحدسر يً دلحٖح جهنوّر فٓ جهيحء

فر اهٓ جهيرشخ جلأشحشٓ رديح ٖنًّ غرّرٖحً فٓ يـحهظر ؤً ؤشسـيحل يرشخ يشحؿد دحلأغح

   .   جهيٖحٍ جهخحى جهسٓ سػسّْ ؿوٓ نحثٌحز يظِرٖر ػحفٖر كوٖور
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 رصد التغير فى أعداد وأنواع الطحالب

Monitoring of Phytoplanlton Species 

Successions 

 

هيحثٖر ّخحظر سوم جهسٓ يً ؤُى جلأُدجف جهسٓ سسػلق يً جهيسحدـر جهيشسيرذ هويشػػحز ج

 :سشسخدى نيظدر هيٖحٍ جهضرخ ّجلأشسخدجيحز جٗديٖر جلأخرْ

 

رظد جهسغٖر فٓ ؤؿدجد ّؤٌّجؽ جهػػحهخ ػٖش ٖـسدر ُذج جهسغٖر ؤػد جهيئضرجز جهيدنرذ  -ؤ 

 هػدٖـر جهيضحنل جهسٓ ٖينً ؤً ٖسـرع هِح ُذج جهيشػغ

 

ل ٌيّ جهػػحهخ ييح ٖسٖغ جهسٓ سئصر فٓ يـد( جهػدٖـٖر ّجهنٖيٖحثٖر)رظد جهـّجيل   -خ 

اٖظحد ؿلاكر دًٖ جهّغؾ جهػحهٓ هويشػغ جهيحثٓ ّجهّغؾ جهيشسلدوٓ جهذْ ٖينً ؤً 

 ٖسـرع هَ ُذج جهيشػغ جهيحثٓ

 

 جهرظد جهيشسير هٌّؿٖر جهيٖحٍ ٖـسدر يئضر يدنر هوسٌدئ دػّش جهسرجنيحز جهػػودٖر  -ض 

 Bloom Formation  
 

ّشفحز ّجهٌسرجز يً ؤُى جهيئضرجز جهسٓ ٖـسدر رظد جهسغٖر فٓ سرنٖزجز نل يً جهف -د 

 ّػدّش ؼحُرٍسئدْ اهٓ جهسػذٖر جهيدنر يً ؼحُرذ ؤرسفحؽ يـدل جهيغذٖحز 

Eutrophication  فٓ جلأٌِحر. 
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العوامل المؤثرة فى تكوين التجمعات الطحلبية 

Factors Affecting Algal Bloom 

  

ؤرسفحؽ درظحز جهػرجرذ  -ؤ 

(  خحظر جهفّشفحز ّجهٌسرجز)ٖر زٖحدذ سرنٖزجز جهـٌحظر جهيغذ -خ 

اٌخفحع يـدل صحٌٓ ؤنشٖد جهنردًّ جهذجثخ ّؤٌخفحع ضفحفٖر جهيٖحٍ  -ض 
Transparency  

 ؿدى ّظّد جهـٌحظر جهيغذٖر جهظغرْ -د 

زٖحدذ يـدل سغذٖر دـع جهنحثٌحز جهيحثٖر ؿوٓ جهػػحهخ ييح ٖئدْ اهٓ ؤخسفحء دـع  -ٍ 

ؤظٌحس ّشٖحدذ دـع ؤظٌحس ػػودٖر ؤخرْ 

هويشػغ جهيحثٓ ّ جهظّٖهّظَٖ ظرٖحً جهيٖحٍ ّجهػدٖـر جهػّدّظرجفٖر ؤٌخفحع شرؿر  -ّ 

 
 

Developing Contingency Plans مواجهة المخاطر خطة   

 

  يشخّْ اهخطر الأّلAlert Level 1  

: ّفِٖح ٖػدش يح ٖوٓ

يووٓ /خوٖر2000اهٓ  500ٖسرجّع جهـد جهػػودٓ هخلاٖح جهػػحهخ جهخغرجء جهيزركر يح دًٖ  -ؤ

رجثػر نرِٖر هويٖحٍ فٓ جهيشػغ جهيحثٓ ؼِّر  -خ

 جهيشػغ جهيحثٓ( سظيٖؾ ؿٌٖر نل ضِر ؿوٓ جلأكل)ّذهم ؤصٌحء جهرظد جهدّرْ هيٖحٍ      

 

 

  ٌٓيشخّْ اهخطر اهذبAlert Level 2  
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اهٓ  2000ٖسرجّع جهـد جهػػودٓ هخلاٖح جهػػحهخ جهخغرجء جهيزركر يح دًٖ  -ؤ

يووٓ /خوٖر15000

س جهػػودٖر ّجهسٓ سٌسيٓ هيظيّؿر جهػػحهخ جهخغرجء جهيزركر ّجهسٓ ّظّد ؤْ يً جلأظٌح -خ

سى سػدٖد ّجهسـرف ؿوٓ كدرسِح ؿوٓ ؤفرجز جهشيّى جهػػودٖر يصل  
Microcystis aeruginosa, Anabaena circinalis, Nodularia 

spumigena, Cylindrospermopsis raciborskii. 

 جهيشػغ جهيحثٓ ؤشسيرجر ّزٖحدذ  جهرجثػر جهنرِٖر فٓ  -ض

ددجٖر ؼِّر دـع جهسظيـحز جهػػودٖر فٓ ظّرذ خػّػ ػّهٖر ؿوٓ شػغ جهيشػغ  -د

جهيحثٓ 

  يشخّْ اهخطر اهذبهدAlert Level 3  

ّظّد ؤؿدجد ُحثور يً خلاٖح جهػػحهخ جهخغرجء جهيزركر لا ٖينً ؿدُح ّذهم ؿٌد  -ؤ

سظيٖؾ صلاش ؿٌٖحز يسسحهٖر  

( ؤّ ؤْ يً جهنحثٌحز جلأخرْ)رجً جهسظحرخ جهيـيوٖر ؤظرجء ؤخسدحر جهشيٖر ؿوٓ فت -خ

ّؼِّر يئضرجز جهشيٖر ؿوٓ جهفثرجً 

 زٖحدذ نصحفر ّؤشسيرجر ؼِّر جهسظيـحز جهػػودٖر -ض
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سمية الطحالب 

Algal Toxins, Phycotoxins 

 

سـزْ دـع ؤيرجع جلإٌشحً ّجهػّٖجً اهٓ نل يً ػػحهخ جهيٖحٍ جهـذدر ّجهيحهػر، فيصلًا 

سـحدل فٓ شيٖسِح ؿضر ؤغـحف شيّى  يّجد شحير  Gonyaulaxػػوخ جهشّػٓ ٌٖسط جل

شيحم ، ّؿٌد جلاٖشحُى جهـدٖد يً جهػػحهخ جهدػرٖر جلاخرْ فٓ سشيٖى ُذج ّ. ؤخرْ

 فػط جهغحهدٖر جهـؼيٓ يً جلاشيحم جهشحير ،ّظد جهػػوخ جلاخغر جهيزرق هٌٖدٖح 

Lyngbya  يلايشر دـع جهػػحهخ  نيح ؤً. فٓ جهظِحز جهِغيٓ هِذٍ جلاشيحم

جهخغرجء سشدخ ؤيرجغح ظودٖر ّجؿرجع ػشحشٖر ، ّيً جهػػحهخ جهيشظور جهسٓ سشدخ 

 lyngbya contoraدٌٖيح ػػحهخ    Anabaenaؤٌّجؿح يً جلاظحدر جهظودٖر ػػوخ 

ّ Microcystis  سشدخ جهػشحشٖر هلاٌشحً ّٖشدخ جهػػوخ جلاخغر Chlorella  ٓجه

لاٌشحً ّهنً ؤُيٖسِح هى ٖسى لظرّػح فٓ جلاغضٖر جهيخحػٖر  ظحٌخ جهفػرٖحز سخدضحز ؤّ

 .  سػدٖدُح 

ٖـسلد ؤً جلاٌسضحر جهّجشؾ ّغٖر جهيسّكؾ ٗلاى يـدٖر ،جهسٓ سضيل ؤهّف جهٌحس ، هَ ؿلاكر 

ظد فِٖح ٌيّ ديظحدر جهيٖحٍ جهيشسـيور ، ّكد سى سشظٖل ُذٍ جهؼحُرذ فٓ جهيٌحػق جهسٓ ّٖ

  .نصٖف ّّجشؾ هوػػحهخ

جهيـّٖر ذهم ، فحً جهـلاكر جهيدحضرذ دًٖ جهٌيّ جهنصٖف هوػػحهخ ّجلاغػرجدحز ّيؾ 

. هلاٌشحً هى ٖسى سإنٖدُح 

ٌُّحم رؤْ ٖلّل دإً جػسيحل سػػى نيٖحز ندٖرذ يً جهػػحهخ جهخغرجء جهيزركر ؿوٓ 

يرضػحز جهػظٓ فٓ يٌضأز سظفٖر جهيحء ّيرّر جهيٌسظحز جهشحير جهٓ ضدنحز جهسّزٖؾ 

 . يح ُّ جهشدخ فٓ جلاغػرجدحز جهيـدٖر ـحهيـّٖر جهرثٖشٖر رخ
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سى سشظٖل ػحلاز سشيى ػحدذ ّغحهدح ييٖسر هويّجضٓ ّجهدظحض دـد ؤً سضرخ جهيحء يً درم 

جلاغٌحى ّجلادلحر ّيً غيً جهػّٖجٌحز جهيسإصرذ    .سػسّْ ؿوٓ نيٖر ندٖرذ يً جهػػحهخ 

. رجٌخ ّجهدظحض ، ّفٓ نل جهػحلاز ّجهنلاخ ّجلا

جهػّٖجٌحز جهيذنّرذ ّخحظر  هػػحهخ جهخغرجء جهيزركر ؤنصر يشحُير فٓ سشيىنحٌز ج 

،يً جهػػحهخ  Nodularia spumigenaّٖـسدر جهػػوخ  Microcystis  خجهػػل

 . جهشحير جهيـرّفر 

هّػؼ ٌيّ غزٖر هوػػحهخ فٓ جهيٌحػق جهسٓ شظوز فِٖح ػحلاز سشيى جهػّٖجٌحز فٓ ؿدد 

ّ ّجضٌػً فٓ ؤيرٖنح ٌّّٖزٖلاٌدج ّؤفرٖلٖح جهظٌّدٖر ندٖر يً جهدّل ّيٌِح نّلارجد

 .ّجهيغرخ 

 

ػٌٖيح سٌيّ جهػػحهخ فٓ  .شظور ؿحدذ ، خلال ضِّر جهظٖف فلػسػدش ػحلاز جهسشيى جهى

ّجلاؿرجع جهيشظور ّجهيرسدػر دػحلاز جهسشيى جهسٓ سشددِح جهػػحهخ  .ُذذ جهفسرذ دنصحفر

ٌُّحم ؤدهر، سفٖد دإً . سدّؿر دحهّفحذجهخغرجء جهيزركر ُٓ ؿيّيح جٌِحم ّسضٌظحز ى

جهػػحهخ جهخغرجء جهيزركر جهشحير ٖينٌِح جهسإصٖر ؿوٓ جلاٌشحً نيح ُّ جهػحل فٓ جهػّٖجً 

ػٖش سشدخ ظدجؿح ػحدج ّػيٓ ؿحهٖر ّغصٖحٌح يؾ سلٓء ّجغػرجدحز يـّٖر ـ يـدٖر 

ػدْ ّكد شظوز ُذذ جلاؿرجع فٓ ج ّآلايح فٓ جهـغلاز ّجهيفحظل ّجٌِحنح ضدٖدج،

 .جهّلاٖحز جلايٖرٖنٖر

ؼِر ؤً جهسشيى يرسدػ دـدد يً جهـّجيل يٌِح جهسرنٖز جهـحهٓ هخلاٖح جهػػحهخ جهيسّجظدذ فٓ 

ّجهركى جهِٖدرّظٌٖٓ جهـحهٓ ّػّل يدذ سـرع ( °ى16ػّجهٓ )جهيٖحذ ّدرظر ػرجرذ جهيحء 

دلر ّيً ٌحػٖر ؤخرْ، فحً شلّػ نيٖحز غّء جؿسٖحدٖر ؿوٓ ػ .جهيٖحذ لاضـر جهضيس

ػٖش ؤً ُذٍ جهػدلر جهشيٖنر  دإينحٌِح ؤً سشدخ يّز جلاشيحم شيٖنر ظدج يً جهػػحهخ

ّدحهسحهٓ شسلّى جهػػحهخ  شسيٌؾ يرّر جهغّء جهٓ جهػػحهخ جهظِرٖر سػز شػغ جهيحء

ّنشظًٖ جهيّظّد فٓ جهيحء ؤنصر ييح سٌسظَ ييح ٖئدْ جهٓ لأشسخدجى جؤسػز شػغ جهيحء خ
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ّهِذج ٖظخ ؤً ّٖظد سّجزً دًٖ . ؿوٓ جلاشيحم دضنل يدحضر ػٖش شٖئصر ّنشظًٖلأٌفحذ ج

لأّنشظًٖ جهنوٓ ّجلأػٖحء شيحم لجػسٖحظحز جلأنيٖحز جهػػحهخ ّغّء جهضيس ّدًٖ 

. جهيحثٖر جلاخرْ
 

 

 الحد من انتشار الطحالب فى المياه 

 

شسخدجى جهيغحدجز جهػػودٖر دإسسغيً جهشٖػرذ ؿوٓ جهػػحهخ فٓ سظِٖزجز جهيٖحٍ، 

ػّجع جهيشسلرذ ّكٌّجز ؤخذ جهيٖحٍ ّػحفحز جهخزجٌحز ّنذهم لأٖف جهيٖنحٌٖنٓ لّجهسٌؼ

ؤخسٖحر يّجكؾ ّسضيل ؤٖغح سػّٖر ػرق جهسخصٖر ّجهسرضٖغ ّجهيـحهظر جهنٖيحّٖر ّ. جهسرضٖغ

نيح سسغيً سػّٖر ػرق خزً جهيٖحٍ هسخفٖع فرط جهٌيّ جهنصٖف . يظحدر جهيٖحٍ جهخحى

شسخدجى جهيٌضػحز ؤهٓ اغحفر لأيٌسظحز ػػودٖر ؤخرْ، دحّجهشٖػرذ ؿوٓ جهػـى ّجهرجثػر ّ

. زجهر جهسرشدحز جهـغّٖر يً جلاػّجع جهيشسلرذ ّخػّػ جهسّزٖؾ ايصل جهفػى جهٌضػ ّ

يـرفر جهػرق جهنحيور لانسضحف ّظّدُح  يً خلال ّسـسيد جهشٖػرذ جهفـحهر ؿوٓ جهػػحهخ،

 . ّسفشٖر ؤُيٖر ؤْ سغٖٖر فٓ ؤؿدجدُح ّؤٌّجؿِح 

 

 
   Toxicity Bioassayار السمية أختب

: ٖسى ؤظرجء ؤخسدحر جهشيٖر دإشسخدجى ؤْ يً جهيئضرجز جهدّٖهّظٖر جلأسٖر: ؤّلا 

فثرجً جهسظحرخ جهيـيوٖر  -ؤ 

(  Prime Shrimpؤّ ؤػد شلالاز جهلضرٖحز ّجهسٓ سشيٓ )ػّٖجً جهدجفٌٖح  -خ 

  Ames Testدـع شلالاز جهدنسرٖح ُّّ يح ٖـرف دحل  -ض 

 دٖع جهشيم -د 
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لأظرجء ؤخسدحر جهشيٖر هيشسخوظحز جهػػحهخ دإشسخدجى فثرجً جهسظحرخ جهيـيوٖر سسدؾ : صحٌٖح 

: جهخػّجز جهسحهٖر

ٖسى سظيٖؾ جهسظيـحز جهػػودٖر يً جهيشػغ جهيحثٓ   -ؤ 

ٖسى سرنٖز جهـٌٖحز ّفظل جهيّجد جهـحهلر ؿً جهسظيـحز جهػػودٖر   -خ 

هوخلاٖح ّذهم ؤيح  ٖسى سظفٖف جهسظيـحز جهػػودٖر لأشسخلاط جهيػسّٖحز جهدجخوٖر -ض 

   Freeze/ Thawingؤّ دـيوٖر   Lypholizationدـيوٖر 

ٖئخذ ّزٌحز يخسوفر يً ُذٍ جهسظيـحز جهػػودٖر دػٖش سيصل سرنٖزجز يخسوفر يً  -د 

جهيشسخوط جهػػودٓ 

ٖسى ؤشسخلاط يػسّْ جهخلاٖح جهػػودٖر ؤيح دػػً جهخلاٖح جهػػودٖر فٓ جهيٖحٍ  -ٍ 

%  0.9 جهلػرذ ؤّ دإشسخدجى يػوّل يوػٓ

سفظل جهخلاٖح جهػػودٖر ؿً جهيشسخوط دإشسخدجى ظِحز جهػرد جهيرنزْ  -ّ 
Centrifuge   

سػلً فثرجً جهسظحرخ جهيـيوٖر دِذج جهيشسخوط فٓ جهغضحء جهدوّرْ  -ز 

intrapretioneally   ٓصى ٖلاػؼ جلأؿرجع جهسٓ سؼِر ؿوٓ جهفثرجً ّجهس

ػودٖر ؤّ ؿدى شيٖسِح نيح يٌِح ٖينً دظّرذ يددثٖر جهػنى ؿوٓ شيٖر جهسظيـحز جهػ

   :ُّ يّغغ فٓ جهظدّل جهسحهٓ
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Neurotoxic Hepatotoxic 

Mice will die by respiratory 

arrest within 2-20 minutes 

Mice will die due to 

hemorrhagic shock within 40 

minutes to 3 hr. 

Signs: muscular tremors 

convulsions 

gasping respiration 

Salivation 

tearing 

Signs : animal will appear 

pale as the blood 

hemorrhages into the liver. 
upon autopsy the liver 

swollen and dark red & 

increased in weight 
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مجموعة الطحالب الخضراء المزرقة 

Blue-green Algae- Cyanobacteria- Cyanophyta 

 

سـسدر  ، (دوًّٖ شٌر 3.5)يظيّؿحز جهنحثٌحز جهػٖر شّجء جهٌدحسٖر ؤّ جهػّٖجٌٖر ُٓ يً ؤكدى 

 جهيظدر جهرثٖشٓ هلأنشظًٖ جهظّْ

يً ؤُى ييٖزجز ُذٍ جهيظيّؿر كدرسِح ؿوٓ جهسإكوى يؾ ظيٖؾ جهؼرّف جهدٖثٖر ّذهم ٖرظؾ اهٓ 

خ دػٖش سشسػٖؾ فٓ غٖح  Photosystem I &IIّظّد ٌؼحيًٖ هوسيصٖل جهغّثٓ ُّيح 

جهغّء ؤً سـٖص يصل جهدنسرٖح ّفٓ ّظّد جهغّء سـٖص يصل جهػػحهخ ّهذهم ؤؿسدرُح ؿويحء 

 دًٖ جهدنسرٖح ّجهػػحهخ( فٓ شوى جهسػّر)ؤٌِح سيصل ػولر جهردػ  Limnologists جهسلشٖى 

سسيٖز جلأظٌحس جهسٓ سٌسيٓ هِذٍ جهيظيّؿر دحهسٌّؽ جهضدٖد فٓ جهضنل جهخحرظٓ ّفٓ دـع  

هّظٖر ػٖش سٌفرد دـع يً جلأظٌحس جهسٓ سٌسيٓ هِذٍ جهيظيّؿر دإً هِح جهخظحثط جهفشّٖ

 جهلدرذ ؿوٓ سصدٖز جهٌٖسرّظًٖ جهظّْ

 

   سسيٖز ؤظٌحس ُذٍ جهيظيّؿر دلدرسِح ؿوٓ ؤفرجز دـع جهيرندحز جهـغّٖر ّجهسٓ هِح

ٌضحػ ػّْٖ فٓ يظحلاز ؿدٖدذ اهٓ ظحٌخ ؤً دـع يً ُذٍ جهيرندحز هَ سإصٖر شحى ُّّ 

 Phycotoxins – Cyanotoxins- Cyanobacterialدحهشيّى جهػػودٖر  يح ٖـرف

Toxins   
 ٖسى سـرٖف ّسلشٖى جهشيّى جهػػودٖر سدـحً هوظزء جهذْ سػدش دَ جهغرر ؿوٓ شدٖل جهيصحل :

ػٖش سئصر ؿوٓ جهندد   Hepatotoxinsشيّى نددٖر  -ؤ    

ز جهـظدٓ  ػٖش سئصر يدحضرذ ؿوٓ جهظِح  Neurotoxinsشيّى ؿظدٖر  -خ   

ػٖش سشدخ دـع جهيضحنل فٓ جهظِحز جهِغيٓ ّجهنوٖر   Alkaloidsشيّى  -ض   

 Lipopolysaccharidesشيّى هِح سرنٖخ نٖيٖحثٓ ؿدٖد جهشنرٖحز  -د   
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  يً أُى اهحلبئق اهخٓ يجة الأُخيبى تِب ُٓ أٌَ هيس نل الأجٌبس اهخٓ خٌخيٓ هيجيّعج

تبلأضبفج إهٓ أً يعدل . عوٓ أفراز يذل ُذٍ اهشيّى اهطحبهة اهخضراء اهيزركج هِب اهلدرث

 .ّأفراز أّ عدى أفراز يذل ُذٍ اهشيّى يخأذر خأذراً شديداً تبهعّايل اهتيئيج اهيخخوفج

 

  ًّنيب أٌَ هيس نل اهخجيعبح اهطحوتيَ خنًّ أجٌبشِب يفرزٍ هوشيّى ّهنً يينً أً خن

ّهذهم لاتد عٌد حدّد أْ خجيع  .يً الأٌّاع اهخٓ خحدد خغير فٓ طعى ّ رائحَ اهييبٍ

طحوتٓ أً يخى فحص ّ خعريف شلالاح اهطحبهة اهينٌَّ هِذٍ اهخجيعبح ذى إجراء أخختبر 

 .اهشييَ حخٓ ٌشخطيع اهحنى عوٓ كدرخِب عوٓ أفراز أّ عدى إفراز اهشيّى 
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   Phytoplanktonتجميع عينات الهائمات النباتية 

وطرق حساب المحتوى الحيوى للطحالب 

 

خجييع اهعيٌبح   :أّلا 
سػدٖد يّجكؾ هسظيٖؾ جهـٌٖحز  -ؤ

سظِز زظحظحز يٌحشدر هنل ظفر سػوٖوٖر دنسحدر دٖحٌحز سفظٖوٖر هوـٌٖر جهيرجد سظيٖـِح يً  -خ

ػٖش سحرٖخ جهسظيٖؾ، ينحً جهسظيٖؾ ٌّّؿَ ّجهـيق، ٌّؽ جهـٌٖر، جهظفر جهسػوٖوٖر 

ذ ؤغحفر يّجد جهسصدٖز جهيٌحشدر هنل ظفر سػوٖوٕ -ض

سئخذ ؿٌٖر ييصور هوينحً جهيػدد هسظيٖؾ جهـٌٖحز صى ٖسى سّزٖـِح ؿوٓ جهزظحظحز جهخحظر  -د

 دنل ظفر سػوٖوٖر ديح ّٖجزْ جهػظى جهيٌحشخ هنل ظفر سػوٖوٖر

 

خرنيز اهعيٌبح  : ذبٌيب 
ؿحدذ يح ٖسى ؤظرجء سرنٖز هونحثٌحز جهيّظّدذ ّخحظر جهػػحهخ فٓ ؿٌٖحز جهيٖحٍ دإػدْ جهػرق 

: جهسحهٖر

جهسرشٖخ  -ؤ

   Centrifugeظِحز جهػرد جهيرنزْ  -خ

  Membrane Filterجهسرضٖغ دإشسخدجى ؤغضٖر جهسرضٖغ  -ض

  Phytoplankton Netدإشسخدجى ضدم جهسرضٖغ  -د
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 Algal Biomass Determination قياس المحتوى الحيوى للطحالب  

هخ كدل ؤً ٖسى جخسٖحر سػوٖل يً جهغرّرْ يـرفر جهِدف يً جهلٖحى دإٖر دػّش هدرجشر جهػػح

فلد ٖنًّ جهِدف فٓ دـع جلاػٖحً سشيٖر يظحيٖؾ يػددذ فلػ ؤّ ؤظٌحس ؤّ ؤٌّجؽ يـٌٖر . يـًٖ

يـرفر جهسغٖرجز جهػحظور فٓ جلاػّجع جهئنشدذ جّ هدرجشر فـوٓ شدٖل جهيصحل يً جهػػحهخ، 

جهسػوٖل ّػرٖلر هذج ٖظخ سػدٖد جهغحٖر يً  رجثػر ّػـى دـع جهػػحهخ فٓ جهيٖحٍ جهـذدر،

ظحيٖؾ ىجهـيل، دٌٖيح ٌػسحض فٓ ػحلاز ؤخرْ جهٓ يـرفر جلاؿدجد جهيّظّدذ فٓ جهيٖحٍ ّ

جهظر جهخزجً ؽجهػػحهخ جهرثٖشٖر، ّكد ٖنًّ يً جلافغل سػدٖد جهّكز جلانصر فـحهٖر هى

ػٖش ؤً  ديغحدجز جهػػحهخ، ّنذهم سػدٖد جهيشحػر جهنوٖر ّجهػظيٖر ّخظّظح هودٖحسّيحز،

 .هيظِرٖر جهػحفٖر ّػّل ؿير جهيرضغفٖد غدػ جهـلاكر دًٖ جهنحثٌحز جيً جهى

ٌضأز سظفٖر جهيٖحٍ  جهسٓ سشسخدى جهيٖحٍ ىفٓ ضدنحز جهسّزٖؾ ل ظرجء يرجكدر دّرٖر اٖظخ هذج 

دحلاغحفر . جهشػػٖر هيلاػؼر ٌيّ جهنحثٌحز جهيوسظلر جهسٓ سنًّ جلأزُحرجز فٓ ُذٍ جهيٌضأز

يّظّدذ فٓ ػدلحز جهػػحهخ خسدرٖر ّسشظٖل جهنحثٌحز جهشحثدذ جلجهلٖحى دفػّظحز ى خهٓ ّظّا

، ؿوٓ ؤً ٖسى ؿيل ُذذ جهفػّظحز جثٌحز جهػحفٖر فٓ ؿٌٖحز يً جهيحء، يؾ سػوٖل هومجهٌحيٖر

 .ٌحػق جهسٓ سى فػظِح شحدلحًىدفسرجز يٌسؼير هٌفس جل

 

جز هوظفحز ّؿٌديح سئخذ يـوّيحز يً ُذج جهٌّؽ ؿدر فسرذ زيٌٖر ّسنًّ يدؿّير دلرجء 

ٌِح شسنًّ ذجز ؤُيٖر ندٖرذ فٓ سػدٖد ٌّؽ ّزيً سػدٖق اجهفٖزٖحثٖر ـحهنٖيحّٖر هـٌٖحز جهيحء، ف

ّٖينً سشظٖل . ْ سشددِح جهػػحهخ ّهوشٖػرذ ؿوِٖحظرجءجز جهغرّرٖر هيٌؾ جهيضحنل جهزلأج

هفر، ؿسدحرُح يئضرجز هسػدٖد يّجكؾ ّدرظر ٌيّ جهػػحهخ فٓ جهيٌحػق جهيخزؤجهيـوّيحز ّ ٍُذ

. يؾ يرجكدر ؤْ سغٖٖر فٓ يّجكؾ ّنيٖحز ٌيّ جهػػحهخ ّسدًّٖ ظيٖؾ جهدٖحٌحز جهيسـولر دذهم

 .شسخدجى دهٖل جهسضخٖطؤّٖسى سضخٖط جهػػحهخ فٓ جهيحء ديشحؿدذ جهيظِر ّ
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ذج ، فبجهػرٖلر جهـحير هسشظٖل جهػػحهخ جهػحفٖر، سددؤ دظيؾ ؿٌٖحز جهيحء يً يّكؾ ّؿيق يـًٖ

غحفر يحدذ جهفّريحهدِٖحٖد افٖظخ ػفؼِح خ هٓ جهيخسدر يدحضرذ هوسػوٖل،ا هى ٖسى ؤخذ جهـٌٖر

(Formaldehyde) ّْٖسى سرنٖز جهنحثٌحز جهػحفٖر فٓ جهـٌٖر دّجشػر كّذ جهػرد جهيرنز .

  يوى يً جهـٌٖر جهيرنزذ ّّٖغؾ فٓ ضرٖػر سـدجد جهخلاٖح جهيشيحٍ 1ٖشسخدى 

(Sedgwick –Rafter)    ثٌحز ديشحؿدذ يظِر يرنخ يصدز ؿوَٖ ػظحء جهنحؤ، ػٖش ٖسى

ُٓ ّػدذ كٖحس هسـدجد ّ(  whipple ocular micrometer)يٖنرّيسر ّٖدل جهـٌٖر 

 .جهنحثٌحز جهيظِرٖر جهػحفٖر ّسصدز ؿحدذ فٓ جهـدشر جهـٌٖٖر هويظِر جهيرنخ

 

ٖظخ جهـٌحٖر جهخحظر دِدف جهػظّل ؿوٓ سشظٖلاز دكٖلر هدـع جهػػحهخ جهشّػٖر جهسٓ سٌسط 

ً ا، لأٌِح ؿٌديح سػفؼ فٓ جهفّريحهًٖ فرديح سنًّ دلاثل هويٖحٍ جهٌؼٖفر هػـى ّجهرجثػر ؤّ جهسٓج

يصور ذهم سضٍّ ؤضنحهِح ّسغٖر ؤهّجٌِح ؤؤضنحهِح سسغٖر جهٓ درظر دػٖش ٖظـخ سضخٖظِح ، يً 

 .شسخدجى ؿٌٖحز غٖر يػفّؼرؤّفلدجٌِح هلاشّجػ، هذهم ٖظخ 

 

 ظٖدذ فٓ ؤّكحز جفٖر هوشٌّجز جهشحدلر، رديح سـػٓ ػوّلاً سشظٖل جهنحثٌحز جهيظِرٖر جهػا

، ػٌٖيح ٌسّكؾ ٌضّء ؤؿدجد ندٖرذ ّؤٌّجؽ يـٌٖر يً جهنحثٌحز جهسٓ سـركل يـٌٖر فٓ نل فظل

 . جهسظفٖر ؤّ جهيـحهظر

ً يظحيٖؾ جهػػحهخ جهسٓ لا سضنل ٌيّج غزٖرج ّلا ٖظل سـدجدُح جهٓ ؤكظٓ ػد شّف سؼِر ا

ل يفٖدذ هٌِحٖر ، ّؿٌديح ٖينً سيٖٖز ُذذ جهسغٖرجز ، فحٌِح سلدى دلاةسغٖرجز يـٌٖر فٓ ضنوِح

، فيصلا جذج شلػز ؤشّجػ جهػػحهخ ؤّ ؤظدػز ؤهّجٌِح ضحػدر فِذج ٖـٌٓ ؤً فسرذ ٌيّ جهػػحهخ

 . هٓ جلاخسفحءافسرذ جهٌيّ جهغزٖر هوػػحهخ كد جٌسِز ّؤٌِح فٓ ػرٖلِح 

ع جهيٌحػق يؾ ددجٖر ؼِّر هيٖحٍ جهخحى فٓ دؾٖرسدػ سـدجد جهنحثٌحز جهيظِرٖر جهػحفٖر فٓ ج

، لأٌِح سدل ؿوٓ ّظّد ؤؿدجد ندٖرذ يً جهػػحهخ فٓ جهيٖحٍ ّجهسٓ ٖظخ يـحهظسِح جهرجثػر

ػدْ يػػحز جهسظفٖر ؤؿسدرز ؤؿدجدُح جهندٖرذ ّجهلوٖور جهسٓ سسّجظد فٓ ؤهوسخوط يٌِح، ّ
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ؿلخ ؿيوٖحز جهسخصر ّسرضٖغ  ػرٖلر هوسٌدئ دإؿدجد جهنحثٌحز جهيػسيور فٓ جهيٖحٍ جهيظفحٍ

جهػظٓ جهشرٖؾ، لأً ّظّد ؤؿدجد ندٖرذ يٌِح شٖزٖد يً ٌشدر سشردِح جهٓ جهيٖحٍ جهيظفحٍ ؿدر 

 .ٖغ ّجهـنس دحهـنسػظٓ جهسرص

ٖشسخدى ؿدد جهنحثٌحز ّؿدد جهّػدجز جهلٖحشٖر هيشحػر جهنحثٌحز جهيّظّدذ هسػدٖد نيٖر جهيضحنل 

 .دَ جهسظفٖر ؤّ جهيـحهظر جهيسّكـر ّجهزيً جهذْ ٖظخ ؤً سددؤ

 
 

  ٓاهعد اهطحوت 

  Sedgwick Rafter Cellدإشسخدجى خوٖر جهـد جهػػودٓ 

دـد سرنٖز جهـٌٖحز شّجء دإشسخدجى جهسرشٖخ ؤّ دإشسخدجى ظِحز جهػرد جهيرنزْ ٖسى يلأ خوٖر 

جهـد جهػػودٓ ّسسرم هيدذ خيشر دكحثق صى سّغؾ هوفػط ّجهـد جهػػودٓ دإشسخدجى 

.  يً خوٖر جهـد جهػػودٓ  Fieldػلل  50ٖظرْ ؿد ػّجهٓ . خجهيٖنرّشنّ
No. of Phytoplankton = 

  

No. of fields in cell          X ml of concentrated 

sample 

No. of fields counted       X ml of original sample 

 

 
Where No. of fields in cell =  
 

Area of Sedgwick Rafter cell 

(50mmX20mm) 

Area of small square in Sedgwick cell 
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ذهم ؿٌد ٖسى ؤغحفر ؤْ يً يػحهٖل جهسصدٖز جهسحهٖر هوـٌٖحز جهيرجد ؤظرجء جهـد جهػػودٓ هِح ّ

: سظيٖؾ جهـٌٖحز فٓ جهيّكؾ

 

   Lugol's Iodine Solutionيػوّل جهّٖد  -ؤ 

 يػوّل جهفّريحهًٖ   -خ 

 

 

 ة خلدير اهيحخّْ اهنوّرّفيوٓ هوطحبلChlorophyll "a" Content   

ّكٖحس جهػّل جهيّظٓ   Spectrophotometerّذهم دإشسخدجى ظِحز كٖحس ضدذ جلأهّجً 

 دـد ؤشسخلاظِح دإشسخدجى ؤػد جهيذٖدحز جهـغّٖر " ؤ"هظدغحز جهنوّرّفٖل 
Chl. "a" = 11.85(OD664) – 1.54(OD647) – 0.08(OD630) 

 

 

 

   خلدير اهحجى اهحيّْ هوطحبهةAlgal Biovolume   

صى ( يشسػٖل -يردؾ -دجثرذ)ّذهم دسػّٖل جهضنل جهخحرظٓ هوػػحهخ لأكرخ ضنل ٌُدشٓ 

 ػشحخ يشحػر جهضنل جهٌِدشٓ
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  Surface area يشبحج شطح اهخويج 

 

  كيبس خرنيز الأدٌّيزيً ذلاذٓ اهفّشفبحAdenosine triphosphate ATP   

 

 كيبس اهٌشبط اهحيّْ هوطحبهة  

 :ى جهػرق جهسحهٖرّذهم دإشسخدج

   Nitrogen fixation سصدٖز جهٌٖسرّظًٖ -ؤ                   

  Oxygen production ؤٌسحض جلأنشظًٖ -خ

   C14جهسيصٖل جهغّثٓ فٓ ّظّد  -ض
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 البرنبنج الزنني للدورة

 
الشرائح النحجوى النوضوع الجوقيث الجلشت اليوم 

اليوم الأول 

 أشخلتبل َخشجيل الهشبركيو فِ الدَرث  8:30الخشجيل 

جمشج الأفخخبح 
الخؾبرف  9:00-11:00

الهلدهج َالٍدف هو الدَرث 
الخؾريف تبلعحبلة -
العحبلة فِ هضبدر الهيبي الهخخمفج -
لعحبلة أشس خلشين ا-

1-39 
(ppt: 

phytoplankton) 

الجمشج 
الأَلِ 

العحبلة َخأثيرٌب ؽمِ هَاضفبح  11:30-1:30
الهشعحبح الهبئيج 

الخؾريف تهجبهيؼ العحبلة الهخخمفج -
الؾَاهل الهؤثرث فِ ىهَ العحبلة -
الهشبكل الخِ خشتتٍب العحبلة فِ هضبدر الهيبي -

1-57 
(ppt: 

phytoplankton) 

ىيج الجمشج الثب
أجٍزث الهؾهل الهشخخدهج لليبس  2:30-4:00

ىشبعبح العحبلة الهخخمفج 
أشخخدان الهيكرَشكَة َخؾريف أجزائً -
خميج الؾد العحمتِ -

 

الجمشج الثبلثج اليوم الخبني 

الخؾرف ؽمِ أشكبل َخؾريف  9:00-4:00
أجىبس العحبلة تأشخخدان 

الهيكرَشكَة 

الهبئيج  عرق خجهيؼ ؽيىبح العحبلة هو الهشعحبح-
عرق خثتيح العحبلة  -
الفحص الهيكرَشكَتِ لمعحبلة  -
عرق خلدير الهحخَُ الحيَُ لمعحبلة -

1-16 
(ppt: Practical) 
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الشرائح النحجوى النوضوع الجوقيث الجلشت اليوم 

اليوم الخبلح 
الجمشج 
الراتؾج 

الرضد التيئِ َالدلائل  9:00-11:00
التيَلَجيج لجَدث الهيبي 

خأثير الخغير فِ الغرَف التيئيج ؽمِ الخىَػ فِ أؽداد -
َأىَاػ العحبلة 

الؾىبضر الغذائيج َخأثيرٌب ؽمِ ىهَ العحبلة -
دلائل هَاجٍج الهخبعر تأشخخدان الؾد العحمتِ -
الؾَاهل الهؤثرث فِ خكَيو الىهَاح العحمتيج -
الخؾرف ؽمِ شهيج أَ ؽدن شهيج الىهَاح العحمتيج -
الهَكؼ الهشخٍدف  خعج الؾهل فِ-

1-20 
(ppt: 

Monitoring) 

 اليوم الرابع 

أٌن الضفبح الههيزث لهجهَؽج العحبلة الخظراء -العحبلة الخظراء الهزركج  
الهزركج 

أىَاػ الشهَن العحمتيج -
الشلالاح العحمتيج الهفرزث لمشهَن -

1-17 
(ppt: 

Cyanobacteria) 

 ؽد َخؾريف العحبلة الؾهمِ    

 نس اليوم الخب

الخؾرف ؽمِ شهَن  
الهيكرَشيشخيو َعرق 

الأشخخلاص 

أحخهبلاح خؾرط الأىشبو لمشهَن العحمتيج -
خأثير الشهَن العحمتيج ؽبهج َالهيكرَشيشخيو خبضج -

ؽمِ ضحج الأىشبو َالحيَاو 
عرق أشخخلاص الهيكرَشيشخيو -
عرق كيبس الهيكرَشيشخيو -

1-8 
(ppt: 

Microcystin) 
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Prof. Dr. Gamila H. Ali 

Water Pollution Research Department 
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• Phytoplankton are found in relatively shallow waters and 

are usually found in temperate coastal regions. 

Phytoplankton (microscopic algae) need light and nutrients 

(e. g. nitrogen, phosphorus and carbon) to grow.

• Phytoplankton growth is nutrient limited:

1. Nitrogen limited (excess phosphorus).

2. Phosphorus limited (excess nitrogen).

3. Nutrient saturated (excess phosphorus and nitrogen or 

inadequate light).
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• Phytoplankton are the primary producers of 

the aquatic ecosystem and are the basis of 

aquatic food chain. Therefore incredibly 

important to the aquatic ecosystems.

19.04.2010 Seite 4Seite 4
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Taxonomic Composition of Algae (Divisions and Classes):

Prokaryotic algae

Division Cyanophyta blue green algae

Eukaryotic algae

Division Chlorophyta (Green Algae)

Division Euglenophyta (Euglenoids)

Division Phaeophyta (Brown Algae)

Division Chyrsophyta

Division Bacilariophyta

Division Pyrrhophyta

Divsions Rhodophyta

Phytoplankton Taxonomy

19.04.2010 Seite 6Seite 6

• Only alga with prokaryotic cells (undifferentiated) 

and only group able to fix atmospheric N.

• Cells lack mitochondria, chloroplasts, internal 

membranes

CYANOPHYTA
(Cyanobacteria or Blue-green Algae)
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• Most are filamentous

• Pigments consist of chlorophyll a,  - carotene, some 

xanthophylls, and phycobilins, particularly 

phycocyanin-C (gives them blue- green colour)
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• Cell wall is mucopeptide and many species are 

surrounded by a gelatinous sheath

• Vegetative reproduction may be more rapid than in 

most other phytoplankton.

• e.g., Anabaena, Oscillatoria, Microcystis, Gleotrichia, 

Aphanizomenon).
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)

19.04.2010 Seite 10Seite 1019.04.2010

CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae

19.04.2010 Seite 12Seite 12

Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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CYANOPHYTA (CYANOBACTERIA OR BLUE-GREEN ALGAE)

Prokaryotic algae

19.04.2010 Seite 14Seite 14

Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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CYANOPHYTA (CYANOBACTERIA OR BLUE-GREEN ALGAE)

Prokaryotic algae
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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CYANOPHYTA (Cyanobacteria or Blue-green Algae)

Prokaryotic algae
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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Prokaryotic algae
CYANOPHYTA (Cyanobacteria or Blue-green Algae)
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• large and diverse group.

• Pigments consist of chlorophyll a, b, carotenes, and 
some xanthophylls.

• Cell walls consist of inner cellulose and outer 
pectinaceous layers.

• e.g. Ulothrix, Chlamydomonas, Scenedesmus, 
Pediastrum, Eudorina, Ankistrodesmus,Spirogyra.

CHLOROPHYTA (Green Algae)

19.04.2010 Seite 28Seite 28

Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae
CHLOROPHYTA (Green Algae)

19.04.2010 Seite 30Seite 30

Eukaryotic algae
CHLOROPHYTA (Green Algae)
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CHLOROPHYTA (Green Algae)

Eukaryotic algae

19.04.2010 Seite 32Seite 32

CHLOROPHYTA (Green Algae)

Eukaryotic algae
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Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae

CHLOROPHYTA (Green Algae)
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Eukaryotic algae
CHLOROPHYTA (Green Algae)
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Eukaryotic algae

CHLOROPHYTA (Green Algae)

19.04.2010 Seite 40Seite 40

Eukaryotic algae
CHLOROPHYTA (Green Algae)
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• Most important group of algae.

• unicellular and colonial forms.

• Pigments consist of chlorophyll a, c, carotene, and 

xanthophylls.

• Energy is stored as fat and oil in large globules.

BACILLARIOPHYTA  (Diatoms)

19.04.2010 Seite 42Seite 4219.04.2010

e.g. Asterionella, Cyclotella, Melosira, Fragillaria, 

Tabellaria, Stephanodiscus, Achnanthes, Synedra, 

Melosira, Cocconeis, Navicula. 

• Cell wall is a silica embedded in pectinaceous

matrix and construction consists of overlapping 

valves, giving a pillbox like.
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BACILLARIOPHYTA (Diatoms)

Eukaryotic algae

19.04.2010 Seite 44Seite 44

Eukaryotic algae
BACILLARIOPHYTA (Diatoms)
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Eukaryotic algae

BACILLARIOPHYTA (Diatoms)

19.04.2010 Seite 46Seite 46

Eukaryotic algae

BACILLARIOPHYTA (Diatoms)
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Eukaryotic algae
BACILLARIOPHYTA (Diatoms)

19.04.2010 Seite 48Seite 48

Eukaryotic algae

BACILLARIOPHYTA (Diatoms)
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•Unicellular flagellated algae, many of which are 

motile.

•Most have conspicuous cell wall elaborated with 

sculptured patterns and formation of large spines 

and cell wall processes.

PYRRHOPHYTA (Dinoflagellates)

19.04.2010 Seite 50Seite 5019.04.2010

Transverse and longitudinal furrows in cell surface 

connect and contain flagella which allow weak 

movement.

Most species are specific to particular range of Ca, pH, 

DOM and temperature.

e.g. Ceratium, Gymnodinium, Peridinium
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PYRRHOPHYTA (Dinoflagellates)

Eukaryotic algae

19.04.2010 Seite 52Seite 52

•color is due to dominance of -carotene and 

some xanthophyll carotenoids in addition to 

chlorophyll a.

•Unicellular - few are colonial.

•Many lack cell walls and are bound only by 

cytoplasmic membranes.

CHRYSOPHYTA (Golden-brown Algae)
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•Some colonial forms such as Synura, 

Uroglena, and Dinobryon are widely 

distributed and often major components of 

phytoplankton, especially when [P] is low.

•Dinobryon and Uroglena have obligate 

nutritional requirements for low [P]. 

19.04.2010 Seite 54Seite 54

CHRYSOPHYTA (Golden-brown Algae)

Eukaryotic algae
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CRYPTOPHYTA (Cryptomonads)

• Most species are naked, unicellular, and motile.

• Usually flattened dorso-ventrally, with anterior

invagination with 2 equal length flagella.

• Reproduction is due to longitudinal division.

• Sexual reproduction is unknown as are many facets

of life cycle.

• e.g. Cryptomonas, Rhodomonas, Chroomonas.

19.04.2010 Seite 56Seite 56

CRYPTOPHYTA 
(Cryptomonads)

Eukaryotic algae
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EUGLENOPHYTA (Euglenoids)

• Relatively large and diverse group but few species are

truly planktonic.

• Most are unicellular but lack a cell wall and possess

1-3 flagella arising from an invagination of the

external membrane.

• Most are P/S and facultative heterotrophs.

19.04.2010 Seite 58Seite 5819.04.2010

• Nutrition is supplemented by the uptake of

ammonia and DON.

• Euglenoids are found most often in seasons,depth

strata, or lake systems  in which ammonia and 

especially [DON] are high.

• e.g. Euglena, Phacus
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EUGLENOPHYTA (Euglenoids)

Eukaryotic algae

19.04.2010 Seite 60Seite 60

Rhodophyta

Class Rhodophyceae - red algae
Example: Batrachospermum

Eukaryotic algae
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Factors Affecting The Growth Rate of Algae

•Light           

•Temperature

•Inorganic nutrients: especially

Phosphorus                 Nitrogen

Growth Characteristics of Algae

19.04.2010 Seite 62Seite 62

Increasing attention has been focused on algae 

that impact the aesthetic quality of drinking 

water.

•Organic and inorganic micronutrients

•Biological factors that regulate algae

• Factors that affect the availability of 
nutrients 

• Herbivory and parasitism
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Problems in water systems.

Problems in water treatment plants.

Problems in distribution systems.
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Eutrophication

Taste and odor problem

Toxins

Coloration

19.04.2010 Seite 68Seite 68

Noxious algae (scums, blue-greens, taste and odor, 
visual).

Excessive macrophyte growth (loss of open water).

Loss of clarity (secchi depth goes down). 

WATER QUALITY IMPACTS 
ASSOCIATED WITH
EUTROPHICATION
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• Possible loss of macrophytes (via light 
limitation by

algae and periphyton). 

• Low dissolved oxygen (loss of habitat for fish 
and fish food). 

• Excessive organic matter production 
(smothering eggs and bugs).

19.04.2010 Seite 70Seite 70

• Blue-green algae inedible by some 
zooplankton (reduced food chain efficiency). 

• Toxic gases (ammonia, H2S) in bottom water 
(more loss of fish habitat). 

• Possible toxins from some species of blue-
green algae. 
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• Chemical treatment by lakeshore homeowners 
or managers may result (copper, diquat, 2,4-D, 
etc.).

• Drinking water degradation from treatment 
disinfection byproducts. 

• Carcinogens, such as chloroform (from 
increased organic matter reacting with 
disinfectants like chlorine) .

19.04.2010 Seite 72Seite 72
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Taste and odor problem
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On the basis of their mode of action, toxin can

be grouped into : 

1) Hepatotoxins: are a group of cyclic heptapeptides

difference in amino acids and in the presence or

absence of a methyl group in amino acids e.g.

2) Neurotoxins (which affect the nervous system)

Toxins

19.04.2010 Seite 74Seite 7419.04.2010

3) Toxic alkaloids, causing gastrointestinal 

symptoms or kidney disease in 

humans.

4) Lipopolysaccharides
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Coloration
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• In extreme cases the clogging may recur so 

frequently that the amount of water required to 

backwash the filter is greater than the volume of 

filtered water which reaches the distribution system. 

Thus the presence of algae can slow up the process of 

water treatment and add materially to its cost.

Filter and screen clogging problem
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• Both the slow and rapid sand filters may    become 

clogged with algae, but in the former    the algae and 

other aquatic microorganisms may play a useful part in 

the treatment process.

They form a loose, slimy layer over the surface  of the 

sand and act as a filter. The algae in this   layer release 

oxygen during photosynthesis, and   the oxygen in turn is 

utilized by bacteria, fungi,   and protozoa which establish 

themselves in and  on the filter.

19.04.2010 Seite 78Seite 78

• Asterionella, Fragilaria, Tabellaria, Synedra, Navicula, 

Cyclotella, Diatoma, Cymbella. The rigid cell wall of 

diatoms is composed principally of silica and is not 

subject to decomposition. Therefore, even though the 

diatoms may die of rapidly on the surface of the filter, 

their silica walls remain and plug the pores in the sand.
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• Algae that have passed through slow filters, 

Chlamydomonas. The ease with which the algae 

penetrate depends upon several factors, the principal 

ones being the rate of flow, the grade of sand     used, 

and the type of organism. 

19.04.2010 Seite 80Seite 80

• Slime-producing algae are important in open 

reservoirs and in uncovered holding basins of 

recirculating systems. They can become a serious 

problem especially in the water supplies for pulp 

mills and food industries by causing slime spots or 

masses    in the products. 

Slime
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• Algal slime commonly is derived from the 

mucilaginous capsule algae as a group are slime 

producers. Several diatoms as well as green and red 

algae and a few flagellates also produce slimy sheaths 

or capsules. 

Slime

19.04.2010 Seite 82Seite 82

• Algae have been reported to cause corrosion in 

metal tanks or basins open to sunlight. Oscillatoria

growing in abundance in water in an open steel 

tank has caused serious pitting of the metal.

Corrosion
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• Indirectly increases in organic deposits in the pipe, 

increases in the dissolved oxygen in the water 

through photosynthesis in changes in the pH, CO2 

content, and calcium carbonate content. These 

changes can, in turn, have a more direct relationship 

to corrosion. 

Corrosion
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• Water Quality Degradation Concerns

The use of water reservoirs can lead to significant

water quality degradation and increase health risks

to consumers.

Drinking Water Storage Tanks
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• Indicators of Pollution

* Algal growth * Coliform bacteria growth

* Heterotrophic plate count (HPC) bacteria growth

* Turbidity * Particulates Metals * Taste and odor

* Disinfection byproducts such as trihalomethanes

(THMS) * Insect larvae

* Giardia and Cryptosporidium

* Nitrification of chloraminated water
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Photosynthesis

• There are two basic life-sustaining processes in 

lakes, just as on land; photosynthesis and 

respiration. Lake photosynthesizere include algae 

and macrophytes. Together, they are the primary 

producers, because they create the organic material 

required by most other organisms for nutrients and 

energy. 
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• The process by which plants, algae & 

cyanobacteria capture the energy in sunlight 

and convert it into chemical energy

• Considered to be the most important 

chemical process on earth

Photosynthesis
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• not until photosynthesis began (~ 2 billion 

years ago) did oxygen began to build up in 

the earth’s atmosphere

• all oxygen in the atmosphere has cycled 

through photosynthetic organisms
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Photosynthesis

Occurs in two stages:
-Light reactions - harvest photon energy to synthesize ATP & 
NADPH
-Carbon reactions (Calvin cycle) - use energy from light
reactions to reduce CO2 to carbohydrate
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Overview of Photosynthesis
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Photosynthesis  

• Elementary overall photosynthetic reaction of 

phytoplankton during daylight hours. 

Energy From Sun 

6CO2 + 12H2O  C6H12O6 + 6H2O + 6O2

Carbon dioxide + water sugar + water + oxygen
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• The whole interaction of photosynthesis and 
respiration by plants, animals, and microorganisms 
represents the food web.

Energy for metabolism

C5H12O6 + 6H2O + 6O2  6CO2 + 12H2O

Sugar + Water + Oxygen Carbon dioxide + Water

• Elementary overall nighttime respiration reaction 
by  phytoplankton.
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The phytoplankton (microscopicalgae) occur as 

unicellular, colonial or filamentous forms.

Biological methods used for assessing water 

quality include the collection, counting, 

identification, biomass measurements and 

measurements of metabolic activity.

Phytoplankton 
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I- Sample Collection:

Structural features of common water samplers

Kem-meter Van Dorn

19.04.2010 Seite 98Seite 98

II- Concentration Techniques

Sample Fixation:

Lugol’s Solution:

20 gm potassium iodide (KI) and 10 gm iodine 

crystals in 200 ml distilled water containing 20 ml 

glacial acetic acid add 0.7 ml per each 100 ml 

sample. 

1- Phytoplankton net. 2- Sedimentation

3- Membrane Filtration. 4-Centrifugation.

5- Sand Filter. 
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Examples commonly used plankton sampling nets

II- Concentration Techniques
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II- Concentration Techniques

Apparatus used in sand filtration method
A-cylindrical funnel: the graduations are commonly omitted except on 
funnels that are to be used in the field, B-revolving stand for filter funnels. 
C-concentrating attachment, showing U-tube in place. (From Whipple)
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III- Microscopes and Calibrations

19.04.2010 Seite 102Seite 10219.04.2010

Calibration of Whipple Square
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V- Phytoplankton Counting Techniques

From the well mixed concentrated sample, a 1 ml was 

drown and place into a Sedgwick- Rafter cell. The cell 

was microscopically examined using preadjusted eye 

piece and objective lens of the order (x 15) for the 

eye piece and a 20-mm objective. Counting was 

conducted on 50-fields of the cell using a calibrated 

micrometer adjusted to the eye piece. 
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phytoplanktonic organisms present in a sample 

under investigation the following formula is 

applied:

To calculate the number of 

No. of phytoplankton/ml =

No. of fields in cell
No. of fields counted 

ml of concentrated sample
ml of original sample 
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V- Phytoplankton Counting Techniques

Counting cell (Sedgwick- Rafter), showing method of filling  

19.04.2010 Seite 106Seite 106

IV- Chlorophyll Content

Chlorophyll“a” is used as an algal biomass indicator. 

Assuming that chlorophyll “a” constitutes on the 

average, 1.5% of the dry weight of organic matter 

(ash-free weight) of algae, estimate the algal biomass 

by multiplying the chlorophyll “a”content by a factor 

of 67.
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Spectrophotometric measurments of absorbance 

and optical density at three different wave lengths 

was the method adapted for estimation of chlorophyll 

extracted via organic solvents. The extracts represent 

the photosynthetic chlorophyll pigments, namely, chl

“a”, chl “b” and chl “c” according to Standard Methods 

(1998).
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IV- Chlorophyll Content

The procedure involves the addition of 0.1 gm of 

magnesium carbonate powder to one liter of water 

sample in order to prevent chlorophyll degradation. 

After shaking, the sample was filtered through 

membrane filter (0.45 ) or centrifuged at 2000 r.p.m. 

for 10 min. Following filtration, the membrane was 

ground up and dissolved in 90% acetone (Ca 10-ml). 
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The clear  extract was transferred to a 1-cm cuvette

and absorbance at 664, 647 and 630 nm were 

determined using spectrophotometer. Measurements 

at 750 nm were made for turbidity correction.

.

The tightly capped tube was then placed in

refrigerator at 4oC for 18-24 hours to enhance complete 

extraction. The material was mixed and centrifuged for 

10 minutes at 1000 r.p.m
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IV- Chlorophyll Content

Calculation of chlorophyll concentration determined 

as chlorophyll “a” was derived from equation:

OD663 , OD­645 and OD630 Corrected optical denities (with 

a 1-cm light path) at the respective wavelengths. The final 

calculation of the chlorophyll “a” content of sample 

Chl “a” = 11.85 (OD664) - 1.54 (OD647) + 0.08 (OD630)
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in which v: is the amount of acetone extract in ml.

V: is the volume of the filtered water.

I : is the length of the cuvette used.

under investigation is given by the formula:-

Chlorophyll “a” (mg/m3) =  
Chi “a” v 

I V 
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IIV- Determination of Biomass (Standing Crop)

1- Chlorophyll “a”

Plankton data derived on a volume per volume basis 

often are more useful than numbers per milliliter. 

Determine cell volume by using the simplest 

geometric configuration that best fits the shape of the 

cell being measured (such as sphere, cone, cylinder).

2- Biovolume (Cell Volume)
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IIV- Determination of Biomass (Standing Crop)

3- Cell Surface Area

An estimation of cell surface area is valuable in 

analyzing interactions between the cell and 

surrounding waters. Compute average surface area in 

square micrometers and multiply by the number per 

milliliter of the species being considered.
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This method measure an equivalent volume of liquid

that is displaced by the sample.

4- Displacement Volume

IIV- Determination of Biomass (Standing Crop)
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5- Gravimetric Methods

The biomass of the plankton community can be 

estimated from gravimetric, although silt and organic 

detritus interfere.  (ashing the sample at 105ºC and 

then at 500ºC).
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Methods of measuring adenosine triphosphate (ATP) 

in plankton provide the means of determining the total 

viable plankton biomass. ATP occurs in all plants and 

animals, but only in living cells. The ratio of ATP to 

biomass varies from species to species.

6- Adenosine Triphosphate (ATP)
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The physiological condition and spectrum of 

biological interactions of the aquatic community must 

be considered for evaluation of the state of natural 

waters.

IIIV- Metabolic Rate Measurements

1 -Nitrogen Fixation

The ability of an organism to fix nitrogen is a great 

competitive advantage and plays a major role in 

population dynamics.
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2 -Productivity, Oxygen Method

Productivity is defined as the rate at which inorganic 

carbon is converted to an organic form. 

Photosynthesis ultimately results in the formation of 

a wide range of organic compounds, release of 

oxygen, and reduction of carbon dioxide (CO2) in the 

surrounding waters. 
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CO2 + H2O   -------- (CH2O)n + O2

Net photosynthesis = light bottle DO – initial DO

Respiration = initial DO – dark bottle DO 

Gross photosynthesis = light bottle DO – dark bottle 

DO

Primary productivity can be determined by measuring 

the changes in oxygen and CO2 concentrations
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IIIV- Metabolic Rate Measurements

3- Productivity, Carbon 14 Method

A solution of radioactive carbonate (14CO3
2-) is added 

to light and dark bottles that have been filled with 

sample as described for the oxygen method. The 

quantity of carbon fixed is proportional to the fraction 

of radioactive carbon assimilated.
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This procedure differs from the oxygen method in that 

it affords a direct measurement of carbon uptake and 

measures only net photosynthesis.
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Monitoring of phytoplankton species 

successions and bloom forming species 

may have a variety of objectives and may 

include:

• We can compare the results over time to 

track changes due to management efforts 

or changes in watershed use inputs.



63

19.04.2010 Seite 125Seite 125

• The nutrient limitation data has shown why 

the expected response has not yet occurred.

• To define future watershed management 

needs and priorities and help determine 

management strategies are most likely to have 

desired effects on controlling excess algal 

growth and associated negative impacts on the 

ecosystem.
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• Used to develop a predicative model that uses 

routinely measured water quality components (TN, TP, 

DIN, DIP, salinity and water temperature) to estimate 

the nutrient limitation status for locations. To 

determine annual patterns of nutrient limitation for all 

water sources.



64

19.04.2010 Seite 127Seite 127

• The relationship between nutrient 

concentration and nutrient load can vary and 

depends on the flow, the volume of water in the 

river, and watershed characteristics.

STATUS AND TRENDS
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1)Early warning of water quality degradation 

(conditions which will favor bloom formation).

2)Early warning of bloom formation.

3)Risk management measures to safeguard 

treatment drinking water quality.

4)Monitoring of water treatment performance in the 

removal of toxins (also, taste and odor) as a 

function of process and raw water quality factors.
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During the vegetation period a number of 

cyanobacteria developed large aggregates of 

coccoid cells or filaments which are not 

homogeneously distributed over the water 

column, forming the so called Cyanobacterial 

bloom.

Cyanobacterial mass occurrence
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• Identification of specific environmental factors that
promote blooms has been the quest of many
researchers, but no single factor serves as a reliable
predicator.

• Conditions that favor cyanobacterial bloom include:

1. moderate to high levels of nitrogen and phosphorus.

2. Lowe N to P rations.

3. Temperatures in the range of 15°C to 30°C.

4. pH levels between 6 and 9 or higher.
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•The particular genera and species associated with 

toxic algae blooms around the world is apparently 

influenced by regional difference in water chemistry, 

climatic conditions, lake-basin morphology and water 

transparence.

•Unfortunately, no simple method, either microscopic 

or chemical, exists for quickly distinguishing the toxic 

from the nontoxic forms, not even if the organisms are 

of the same species.
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•Prevention of cyanobacterial blooms is the key to the 

control of toxic blooms.

•Prevention programs in any particular region must 

begin with an identification of the causes of blooms in 

that region.

•Not all blooms are toxic, and there is a great deal of 

uncertainty regarding the dose response or potency of 

individual toxins and the quantities of toxins produced 

by a given algal species under a variety of bloom 

conditions.
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• Elevated water temperature.

• Increased nutrient concentrations.

• Low carbon dioxide availability and low light.

• Micronutrient.

• Biotic factors (grazing and inhibitory agents.

Factors Affecting Cyanobacterial Mass 

Occurrences
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• Hydrological and Metreliogical conditions and 
turbulence: 

water flow, turbulence and wind can influence the 

dominance of cyanobacteria in water supplies. High 

flow in rivers and streams reduces the hydraulic 

residence time in lakes and reservoirs and induces 

mixing, both of which tend to discourage bloom 

formation and buoyancy.
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Alert levels framework

•Cell numbers 500-2000 cells/mL (if routine monitoring is
in place).

•Offensive odors/tastes in supply

Developing Contingency Plans

Alert Level 1
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• Cell numbers 2000-15,000 cells/mL (potentially toxic species) for 2-3

successive samples.

• Blooms is confirmes as one of the potentially toxic species, i.e.  

Microcystis aeruginosa, Anabaena circinalis, Nodularia spumigena, 

Cylindrospermopsis raciborskii.

• Persistent odors/tastes 

• Surface scum/localized high concentrations becoming apparent 

Developing Contingency Plans

Alert levels framework

Alert Level 2
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•Persistently high numbers widespread throughout source water for 
three   successive samples.

•Toxic.

•Cell number > minimum acceptable for safe supply (assessment 

required). 

•Persistent surface scums.

•Control measure partially or not successful in preventing the 

• bloom from  contamination water supply offtake point.

Developing Contingency Plans
Alert levels framework

Alert Level 3
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Concentrated field samples

Filtration through cheese cloth to remove debris

Lypholization Freeze/thaw

Weighted

Different Concentrations (5, 10, 25, 30, and 100 mg / ml)

Extraction

Distilled Water Saline Water
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Centrifugation

Sediment
Supernatant

Inject intrapretioneally 
Mice: (15-25 g)

Replication

Neurotoxic

Hepatotoxic
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HepatotoxicNeurotoxic

Mice will die due to hemorrhagic 
shock within 40 minutes to 3 hr.

Mice will die by respiratory 
arrest within 2-20 minutes

Signs  : animal will appear pale as the 
blood hemorrhages into the liver. 
upon autopsy the liver swollen and 
dark red & increased in weight 

Signs: muscular tremors

convulsions 

gasping respiration      

Salivation      

tearing 

19.04.2010 Seite 144Seite 144

• Note ambient and weather conditions.

• Assess the areas affected by cyanobacterial bloom.

• Determine:

1. Clarity of the stream.

2. Note any distinct green or blue-green discoloration of the water.

3. If cyanobacteria can be seen as green or blue-green streaks or
accumulation along the shoreline.

4. Note whether green or blue-green scums affect large parts of the

water surface.

Protocol for site inspection and 
follow-up
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• If cyanobacteria are present 

1. Initiate monitoring

2. Sources of nutrient input

3. Intensification safe-guarding healthy use for drinking

4. water or recreation

Protocol for site inspection and 
follow-up

19.04.2010 Seite 146Seite 146

• If cyanobacteria or dense algal growth is a problem 
check weather nutrient sources are apparent or 
weather specific catchments. 

1. Inform other parties concerned

2. Inform public and consider posting warning notices

• If heavy blooms or scums are observed, immediately
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• Blue-green algae belong to the most 

ancient group (3.5 billion years  ago) of 

organisms.

• Photosynthetic microorganisms with 

photosystems I and II.

Cyanobacteria
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 Unicellular  Colonial 

Multicellular              Filamentous

• Comprises different morphological         
characteristics:
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• Unique among planktonic algae are 

facultatively fix atmospheric nitrogen.

• Cyanobacteria are known as to occur in 

extreme habitats. 

Cyanobacteria
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• Cyanobacteria produce a variety of 
bioactive secondary metabolites known 
as

CYANOTOXIN.

NOT ALL CYANOBACTERIAL SPECIES 
FORM TOXINS
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• Cyanobacterial toxins are classified by 
how they affect the human body:

1. Hepatotoxins (which affect the liver)

2. Neurotoxins (which affect the 
nervous system)

Cyan bacterial toxins
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 Toxic alkaloids, causing gastrointestinal 
symptoms or kidney disease in humans.

 Lipopolysaccharides.
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Microcystins

Toxins classification



78

19.04.2010 Seite 155Seite 155

Antoxins

Toxins classification
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Nodularin

Toxins classification
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Saxtoxins

Toxins classification
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Cylindrospermopsins

Toxins classification
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a-Lyngbiatoxin

Toxins classification
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Aplysiatoxins

Lipopolysaccharides
(LPS)

Toxins classification
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Coelosphaeriun Microcystis

Gomphosphaeria 

Species producing toxins
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Synechocystis

Synechococcus Cylindrospermopsis

Species producing toxins
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Pseudanabaena

Oscillatoria

Trichodesmium

Species producing toxins
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Lyugbya

Schizothrix

Phormidium

Species producing toxins
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Aphanizomenon

Nostoc Anabaena

Species producing toxins
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Hormothamnion

GloeotrichiaNodularia

Species producing toxins



84

19.04.2010 Seite 167Seite 167

Prof. Dr. Gamila H. Ali 

Water Pollution Research Department 

National Research Centre 

19.04.2010 Seite 168Seite 168

 One group of toxins produced and released 

by cyanobacterial species.

 They were isolated from Miceocystis 

aeruginosa.

 Are the most common of the 

cyanobacterial toxins found in water.

 Are extremely stable in water because of 

their chemical structure.
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 About 50 different kinds of microcystins, 

one of them, microcystin-LR, appears to be 

one of the microcystins most commonly 

found in water supplies

 Carcinogenicity.  

 Not mutagenic.

 Some evidence that microcystins act as 

hepatic  tumor promoters.
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Possible Human Exposure Pathways

 Ingestion.

 Chronic ingestion through contaminated 

drinking water.

 Ingestion of water through recreational 

contact.
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 Consumption of fish and shellfish from 

contaminated water.

 Dermal absorption of toxins from 

recreational activities.
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Method:

 Freeze dried scum (approx. 300 g) was 

extracted in Milli-Q water with sonication

(3 times).

Assessment of extraction methods for
microcystin-LR
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 The suspension was left to settle for 1 hour 

at 4oC and filtered again through a 

Whatman No 1 followed by a 0.45 micron 

and then a 0.22 micron filter. 

 The extract was filtered through Whatman 

No1 filter paper and ammonium sulphate 

was added to the filtrate to 40% saturation 

(0.246 g/ml).
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 This crude extract was divided into 50 

ml aliquots and stored in the dark at 4oC 

until use. 
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 The solvents used were as follows: 

(1) 80% Ethanol : Milli-Q H2O 

(2) 5% Acetic acid : 95% Milli-Q H2

(3) 50% Methanol : 50% Milli-Q H2

(4) 100% Milli-Q H2O

(5) 5% n-Butanol : 20% Methanol : 75% Milli-Q H2O

Assessment of extraction methods for
microcystin-LR

19.04.2010 Seite 176Seite 17619.04.2010

 A C18 gravity column (Aldrich Cat No -

37,763-5, 10 g) was wetted with 100 ml of 

HPLC grade methanol and then washed 

with 50 ml of Milli-Q water.

 A 50 ml aliquot of crude microcystin 

extract was added to the column and 

allowed to adsorb. 
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 A 70% methanol solution was then added 

to the column and 2.0 ml fractions 

collected. 

Assessment of extraction methods for
microcystin-LR

 The column was washed with 100 ml of 

Milli-Q water to remove water soluble 

compounds, and then with 50 ml of 30% 

methanol to remove less polar material.
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 Microcystin-LR was confined to the 6th 

fraction and no further concentration was 

required. 

 Filters were extracted for one hour with 

shaking and 1.0 ml of each extract was 

filtered for analysis by HPLC. 
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 The remaining liquid in each tube was 

discarded and an additional 2.0 ml of the 

appropriate solvent added to each of the 

filters. 
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 Again, extraction was for one hour with 

shaking. The proceedure was repeated until 

each filter had been extracted three times in 

2.0 ml of one of the five solvents.

 For the sake of simplicity (and the absence 

of more  microcystin standards) the 

extraction of microcystin-LR by each 

solvent was analysed. 
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