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U Jsan ge 38h1 Lagay o) WS ailigine o Copnill Lgn g el
Male (6 s oball % gl aadally opllly &SN Jie obiall Ao s o ddll clysial
G llgall Gmay ot ) (LD alall Gabel) e paall LlaY) G Lega
& oAl sl s latd ) s alladall £ 15 pary Of LS coluall 038 (e s

249)93\ L"_a\}.\sj\ uﬁ c\,}.d\ 25);
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b oldldl S Ay oselusy L(2009) Mikhailyuk et al osalll o8
Dl (Pa e @llyg (LSl dysean A Syrets RIVEr (uies ses (e e)a Ao (idhaie
Kanev Reservoir ewdl ejll 4 dadas dahie Jo¥) (gl 1 Gl (iidaas
sball (po 423l dygacy dvane jobasy Sisldl salaialy Dneiper e Jase 4 Al
Adall dadand) daludls LAY 3y cAygall ALS 3oad PA Go (Ol (0 ddjuad)
AUVl Coaf 4l clailed) asine S5 o il cuiy (yed 24 s dudpal) il
ad 4 =3 (e las Dl dabidl ) Cuy ccapall Juab 8 ddasale 50 as
Eyhl) ilaie Gl e Slimd ccallalall ddline aelaal il PA sl Cilpaid i
s (s Wiy dianadio fada dalue @) (lladall (e g 15l dgag il gl
dpdal) sV Ak Aahal Hles il oda 2o Kay Gl dan AL Gl S i) 8
Akl Glaledl aainay el 4w A

De) Ay e dyeal) A Guls o) ) (2010) Lata et al. osaldl Ll
Sl il el dlalal) crially oluall die s apdil dyga AL Glladall Jlaaialy
Yy Glladall e IS 8 byl o ) dmy agal) cavs s cAlag el SV
sl ity e Blelis p€ 0 S5 o Se L il asSilly (gaanl)
aaaty olaal) dagaday Al JSLAN 3aat) Lllexind oSay Gl ) laill cSualing
Laghil) AadlSa dsead cilisl )
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Hannaea arcus, Meridion circulare, Diatoma mesodon, Encyonema
silesiacum, Ulnaria ulna, U. inaequalis, Achnanthidium minutissimum,
Didymosphenia geminata, Gomphoneis olivaceum, cyanoprokaryote,

Homoeothrix janthina, chrysophyte Hydrurus foetidus.

Ladses Suls culs Didymosphenia geminata owis (e dudalall cilagilall Lin e
il gilall Cielas liide Cilladall aaine G Cslall Llag) sei b Ly cAadaill oLl
0.67 = 2. 2305 zsl Gl Cpm Ll gl A Cilag ¢ ggamal) Coghill Sleat iKY

sball Ao g andl & lladall adine 50 duhy (2012) Kumar et al. o sialll o8
ple (e saall Mgl e Gujarat e & (Mahi estuary) 2 dege cilbaa (ued 3
oailadlly Cghll by ponll pld Al Gy oludl desi i 2009-2008
s iy L aalae )Y s e 53 35a5 Phytoplankton cilau .oludl 4l syl
Jalse e Dunge Ao Lelils AdlaaS gupdl) ailiadll o Jaii) o gsiil ygils Jads Al
Gl Jalse ae Al A8e 5 A0Sl dpaclally laal) a8 Vs B)hadls (g yued) S350
fusadl) Gllaaall Gsils iy ad culSy RSN Bpually 0plSI) aSol Sy Ciliagdlly
(3.62- 1.47 ) 5(3.43-2.01 ) ;5 (3.65-2.44 ) 5 (3.46- 1.72 ) ; (3.73- 2.61)
L el gl af culS Lliady ¢ fly sagee s a5as g5l af iy WS Ll e
dyadl Gy ae 4)ae Capall Jiad 3 (S

s Kalpathy et e 4uhy (2013) Divya and Manonmani glalll L@
Adide dpely)y delia Cliliay ava Cipa oley b Clisle I dalie (apes
Plankton cilaledl adine o dumad 4yl 45l cyadl) e duhall coadel

Cllaally clagially shuiaall Clladall gsiiy s Aadtia &3 3 cdlall ol Lo
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ElaVl by Aadlall & slwmdll culS Gllalall w3 Gn e oAyl gluadl)
Ankistrodesmus falcatus, Chara sp. Chlamydomonas globosa, (ulaYls

Cladophora glomerata, Closterium acerosum, Oedogonium sp., Spirogyra

(s varians and Volvox sp. and Ankistrodesmus falcatus was dominan.
cws Nostoc pruniforme and Scytonema sp (wlial chaalg 48,5l ¢)padll
. Nitzchia sp (wis aalg cilagiglall

sddaal) aluyal) 15-3-1
(gl sl Qo) skl Aglal Al Ak g ik (2006) capaill Ay

¢Cshll dpsliall 45 all canall Jadag o still () gunpans Jalag el Jaad Jalag ¢ el Jida
dayd ge ol calladas Alall clailed) gl & gl A8lal) AV aea GG Cua
Adkiall gl
Al Al 5 3 gl san e JiSI) dae & ) e e (2010) ailad) A
doshydll S) ALEN ualiadl (amy ddyy IS, Gl dila A0S 5 pmnal) culilal) Jlexiiad
ccmalg g olaall 8 eV dna pe Al ALEN pualiall 305 ¢ )
Aimas oyl (aheY Alay s ol aiil dull cuyal (2010) lad) dud W
Jaill Jidas 2l zisadll e Auhall sadies ol Jlaaiulyy s Lkl claY)
Sl Wl s ) 35y; ) gl Alas e ol due s cilS Akl cilailell Sba)
02 s e obe Ao Ll Ldla ) Alsiee clS (gl Gl And e ol Loy

‘d}xs.a GJ\ s el 4.,331.4“ "l:‘AY\ 4...%:.4
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DSl dilay el U)o s Al ADG (2011) bl Al 8 Calexiad
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8Os e b b ) Al DA e (2012) aeV) aey gaall aag
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8 sl i W 445 Al Gllalall el 500 Jda Al o) o iy (Osmiyon
el s dilas 0l Aed diay iSla s Wl 219 el dpnlly 4l a8 el &y
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(il Jala) gt e Al Aol Ayl Led Cilextia) 388 (2014) saxnd) Ay Ll
goill daly G DA Auhall Pl a3l & (aall) daly eagliall 3)lSla Jaly e gml) Bl
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(%31)- (% 61) iuhall 58 Pl
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G slaY) adiaa ol ) goil) tail gl Jalall o oI Gy o Koy
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LVl Jlainly 3l iy .(Bellinger and Sigee, 2010) (ugdall Jaslt dilrasst)
Gllades ale IS Qlladall o sladdl due s Adhe §f o Copill dypm (oSS A5l
tlaa Glaglaall (e e ) agE Gald J<5E el oLl
Ghldl Gy 4 duasy WS Long — term information ) dlgh claglea
Summer s bl Haj sty s Jial Juw Je (Temperate lakes isiedl)
i leiay 485 glpadll Qllahll Cia (o Glperiwal Qllsl 3k e bloom
nutrient 4slall bl e dlle @bl 35 e sasms Ju ) Microcystis sp.
-Eutrophic status 513 ¢ 13 sala ) o )
Ko Al Gleglaall (e 73 a5 Short- term information a3} §,uad claglea
Aaiiyl eha Juand Al Alaiidl ) dakaiiall sl DA e lgiliade f lgde Jgaaal)
IS Clgal seds Allay Juany LS 350m0 20a) Sl Jasgl) (ailiad 3 \ghiliy 450
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Calnll Gllee o Adld) ela¥ldely) of callakall slaall cillee e @lly Joany Libaly
e sl (e 52 (Say llall US a5 L Aagigall el Uil Bysreall il 3 LS
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Bellinger and  ¢2009 «pllully sl ; Liebmann, 1962) Al Al 2Usall
-(Sigee, 2010
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Characteristic of bioindicator and responses to aquatic media

e Bya U Caipns Adal) Al 8 Al daal) S Alaia) QAT dlee il
3 « Cohn (1853) cualdl clysiall »2a VLl L& Kolenati (1848) caaldl Ja
skl e Lalus¥l 3 bl e Caliag Dkl Lalus¥) 4 sl ) oliald) JaaY
restriction ews Leie Lagysi cilaglaall cusSlsi il lld iy . (Ligbmann, 1962)
sl clbilally leny) dglall clailgd) o @) cl@y) s & LS of organisms
lelladl 250y ey Agldl Agll aula zdsal 5 e 3ali€ (Macrophytes dglall
Bellinger & 2005 cliyll ) dysm s ol A A Erslall Jalall oladl Lgallaial,
Erglall G sy Aapda apadl Jasin of (Sae gaal) (a3l Gl 44dey .(Sigee,; 2010
ASAall ol 320 Jsb (o5 Gislall 1agd ApaSliill dapdall o sl Gl dga G )
ol Tl 8 Lghgan a gl
Ay gal) gl Jlantind dles Lgiias Al GilaaY) :8-3-1

il okl e Biological monitoring 4psall ddull L6 Gk dlee

Y] CalaaY! Giad I a5 oluall e 55 Aauliay Fusalally 45l
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Seasonal dynamics 4ladll 4:Suluall cilyuill d8yea —1
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Sampling Location 4y ydall Aadiy) daplag z dlelll pan adiga 2-2
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Sample Collection Methods z il ey (3 -3

Water Samples sl clie 1-3
sed (e el prha and Tiafitn (30) Gery adandl Zaghall (pe oLl il Canen

O (sl Addlas Gaa adll 3apaa dalidie e ))3l Ay gl g o e (ania B)lide adlse
) lial) s Waamy il g sl Jlaatinls 2014 (his el el 2013 Jg¥) cppi e
A ile Clall) ey ehal @iy cdgyiaal) cdldailly cilulall pahel ¢ dadide S8
s lial) 32T e Aol 24 (Pla sl 6 bl ol 25 38 5 A cluldll L (Jial)
G lial) o Lo dgpnall Jalsall i) 8 Jasall slaie) 5 (el JSI Cole)d D
Caduhall Hedl e el JST A el Caay CilS Caran
Physical & Chemical Factors asibassliy 4ul3dl Jajsall 2-3
Temperature sl a0 1-2-3

de (Aygia a3 100 1 0 e de () Shae Jlexinly o lally elsell 3 A
.(Stander Mothod, 1998, 2007 ) . jhaall cle hall Jars cidals adse JS
Water Depth(W.D) slall 3as 2-2-3

Stander) s szt e ey daglae luly alae Ja dlalusy eall uld
-(Mothod,1998
Penetration Light s gl 4,345 3-2-3

()@l ge ey Sikey dick Sbe g ddabu g o Ll 48l8d (uld &

-(Stander Mothod,1998 )
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Turbidity NTU 3l 4-2-3

Stander 3 els LS cilshall ciada )sSall (il lea Aol 3y5Sall Cand
\HACH 35,4 a0 2100N Turbidimeter 35 Method (1998)
Conductivity 4l xg<! dduasil) 5-2-3

Conductivity jlea Jleiasls du s jaal) gdlsall 5yl 4l e Alua il Cud
e [ piara g Sola =80 e e s HACH 4855 aia . Meter
Salinity 4aslall 6 —2-3

pb zladnls 400l duasll ad o aldieVh lgad Glua o3 daslall danilly Ll
:AY) bl Gis (APHA, 1978) o daslal

14.78 — il 48 A gl
1589.08
(T.S.S) Total Suspended Solid A<t d&llad) ajgall 7-2-3

= 050 aslal)

)5 Ao L) e Ja (100) i a3 3 APHA (2003) (85)5S3all ddyykall e
Gaind 3 (B) sl daglae Tises Sile 0.45 ki Milipore filter paper dglie g
@Al e 3 Gl a5 Al (24) 520 %5 (1057103) 4l Aoy (b b Ayl o8

A Aalaal) o Lok Sl cajasiils (A)

(A_B)x10?
Volumc of sampl (ml)

T.S.S Mg/L =
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(TDS) Total Dissolved Solid 4.l 44l ajgal) 8-2-3
Conductivity 4sleS)) Lluagll Guld Slea ddalusy 4SI 40031 ~DaY) Cai
AV paley il e e s HACH 48,5 xia Meter
(PH) (Agssgd) Al 9-2-3
HP 4S)& aia Hi96107 zisa Pocket -Sized pH Meter Sl Jexiod
dalug 48y Sleall Sulae Gy Bpblie dunprall adlsall 3 oluall ns yagll Bl (ulal
- 9.7.6.4 s Buffer Solution 23, Jallaal)
Dissolved Oxygen (DO) wiiall ¢pams ¥l 10-2-3
(a5 s3Sall) J8 (e dacasall (Winkler, 1888) i dsyyhall i)
5 axle il e el 55 (2000
Biological Oxygen Demand (BOD;)  ¢rauSsS g guad) culbaial) 11 —2-3
233 DA e BODs (2000 camusys s3Sall) J8 (e dadial) Akl e
0o ab) Fused amyg dialall b il a5 Aual) 30 diey oLl 8 1Al O, A
Aaleall 335 il faade o ll) e ey (20) B Ay Analall (4 ISy U8 ey
4V
tof A (@ - 1) = (Uil /aale) BODS (gseal) (ppnnS s duaS
Al axle paall Jd o Ll 8 CpanS V) ApeS =

il aske pmall dag oWl 8 G S YT 8= @
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Total Alkalinity ( T.H) 4l 4ae 18l 12-2-3
sl (30 Jo 50 maandiy dllyg Stander method (1998) (8 daia gall A4y lall Cans
2l e e s JE ) Jiial) CailS Jleind o gV (0.02) @liiySl) (mala am Al

-l aala
Total Hardness (T.H) 4.1 5 yuall 13 -2-3

Je 25 iy @lly; Stander Method (1998) (2 Ascasall 4yl Cuag
=l EDTA Jdas 2 Eriochrom aaea e i Jolae e Jalal) 4l Giliay
A pale s Gl e ey g ¥5e (0.01)
Calcium ( Ca) agsallsl) 14 —2-3

L) e Je 50 sy €llyy Stander Method (1998) (& daiiall 43y k) Conil
A aale sl e e s 5 3Ly pall L) Ciliay s EDTA Jslas
Magnesium (MQ) agswizall 15-2-3

4.d Stander Method (1998) 4 4ajiall daladl) g Lils o gowinall e Cuua
Mg = 0.024 X asuadlSl dad — 2,5% <) 3yuaal
Nitrate (NO;) «ijyill) 16 —2-3

e dnalaial) Cusdy (2000 camuny saSall ) 8 (e daial) 2yl Ciadic)
A pale sl ge e 3206 M o gal) Jshall
Reactive Phosphate (PO, ®) Alladll cliwsdll 17-2-3
Al g0 Je 100 2aL (2007 ¢ by lalull) J8 e Aasasall Ayl cues)

oe 5e5880 NM asall Jshall e dnabaia¥) g Jiall Jslaal) (o ans 10 Coliays
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AAY) Aslaall A (g lins il 385 ol g il /aale o gt
13 x ipalaia¥) = jl/ axle Active Phosphate ciliwssll 55
Reactive Silicate Aladl) <L) 18-2-3

Calainpie Jems (2000 camussy saSall) U8 (o daamsall iyl Cuadic
aile o il e o5 700 MM asall Jshall e dpalaiaV) Ty Jisall Jslaall o
Y
Sulphate (SO,) iyt 19-2-3

Gl jasd Sy 3 Stander Methods (1998) (4 dsasall ddyyhall Cuadic

Al abaall Jlaxinly W3S canas g Gravimetric J) 4alay

W2 _W1) x411.5x1000
SO, mg / L =W2WD
Ml of sample

Al s diaall s = Wi ¢ bl ae dBagill (5= W,
Phytoplankton 4sladll clailgd) 3-3
thyall e e ladig
Quialitative Study 4l Au)all 1-3-3

Gyt Y Tinas Sile 20 laylad cilaid <l Alal) ilailel) pen 4805 Calaaiad
Cieyd o5 Gaay 50 — 30 e ilaasd) 23zl Bute e Crmug slall 8 30
pandi de panse (fic sana o plall Dl Clendfra dala) AU8 A8 Clysia
sy gl Al st (Lugals Solution) Jstas ddlal &3 g AY) de gaaalls a4
JaSyy Kl psralisdll 209y e pe 20 liayg eladl & 881 36l (e a2 10 L e

2815 ; Vollenweider, 1974) Liquid glacial acetic acid (« aws 200 ) anall
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e el ez dalall julaadl e slaeliy 40x 100X 40 ySs 3580 Kruss

e siglall

(Islam et al 1966 ; Vertes,1972 ; Islam et al ,1975 ; Prescot, 1982; Habdua
et al., 1995;Feliberto et al ,2004; Hoyos and Vega ,2000; Barroso et al
,2007; Bellinger and Sigee 2010;

Mpadl Y 25 Ladey Apesilall lladall Gara &) $paih <dld Jas ol
se gadniilly Gadely GSell el aala Jleiul WL Zlagls s
saladd) e

(Patrick and Remier , 1975 ;Vertes ,1972;Bourrelly, 1981 ; hakansson,
1981 ;Prescot,1982; Hubdua et al,1995).

Quantitative Study dsasl) 4wl 2 -3-3
t ol Ly i Gfimline (sl calladall e lailel] 4peS duhal) s

sasasal) Aaudalall £ 15V (adiy Casieais daesill Auhall L (sl Sy S5V 5kl
gt & Lhdally cuwgll A3k g L) S ) o Jsaad) paprdy duhall e 4
Sukiy @llds Furet and Benson-Evan (1982) ¢fialll Jd (e Akl cilghad #535
31 ey B Band Al @y HLal (DA e Al lailed) Can i o siad) 35k
(10) lell Capaly sille 1000 drws dayie Ailshandy < jils Aiall ele (e (Lille 1000)
o 3 lanys el Byde saal st 90 <S55y (Lugol’s solution) Jslas oe e
Al S ) U Al el e sle e pe stnd) Jlaninly e Wl (e e g3l
AL 10 s JoY) Alshau) cilie g g al Dlgland ) el sinall s il (e (<90
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Cyanophyceae
Anabana levanderi Lemm

Aphanocapsa quadricauda Kitz.

Aphanothece sp.
I Chrooccus disperus . G. M. Smith

Gloeocapsa compacta Kiutz.

G. rupestris Kitz .

Merismopedia elegans G. M. Smith
M. gluca (Ehrenb)




M. tenussima Lemmermann

Nostoc pruniforme (Kitz.) Hariot S I
Oscillatoria articulata Garduer N N
O. bornetii zukalila _ |+t
O. curviceps Agardh - |t ] -
O. formosa Bory S I I
O. granulate Van Goor - | ] -
O. limosa Bory - | =] =
O. rubescens De Candolle -t -
O. subrevis Schmidie L R
O. tenuis vartans N
Phormidium sp. + ]+t
Spirulina laxa G. M. Smith L R
S. major Kiitz. L R
Chlorophyceae
Asterococcus limeuteicus G. M. Smith + |+

Beterococcus braunii Ktz

Chlamydomonas psedoperytyi Prescott + +
Chlorella vulgaris Bejerinck L A
Cosmarium caelatumfa + |+
Dictyochloris tragans S L
Gloeocystis gigas Kitz. L R
Geitlerinema granulate - | -] =
Gladophora insignis (Ag. C. A.) Kg - | -] =
Kirechneriella aobesa G. S. West _ | -]t
Macrochloris dissecla  Ktz. - | ] -
*Qedogonium minus (Wittr) N I
Oocystis eremosphaeria G. M. Smith N
I Pediastrum boryanum Kutz. N N
I P. clathratum Ktz - | ] -
Scendesmus acuminatus var. onainor - | -] =
S. bijuga (Trup) Lagher - |t ] -
S. dimorphas (Turp)Ktz S I
S. ecornis (Ralfs ) L e B
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S. quadricauda Kiitz

Spirogra sp.

Stiogoclonium lubricum (Dillw.) Kuetzing

Treubaria sp.

T. satigerum (Archer) G. M. Smith

Tetraedron arthrodes miforme

T. caudatum (Corda) Hansgirg

T. multicum (A. Braun) Hansg

Ulothrix moniliformis Kutz.

*Westella linearis G. M. Smith

Zygnema collnisianum Transeau

Euglenophyceae

Euglena sanguinea Her.

E. proxima dangenrd

E. gracliia Klebs

Lepocinis sphagonphila Lenmermum

Phucus sp.

P. acuminatus Stokon

P. pseudoswirenkot precot

* P. tortus ( Lemm.) Skvortzow

Xanthophceae

Tribonema bombycinum (Ag.) Derbes and Solier

Vaucheria sp.

*Raphidophyceae

*Gonystomum semen Geitler

Chrysophyceae

Dinobryon cylindericum  lomf

Bacillariophceae

Order Centralals

Coscinodiscus lacustris Grunow

Cyclotella kuetzingiana Kutz.

C . meneg hiniaume Kiitz

Melosira arenaria Moore ex Ralfs

M. distans Grunow

M. itatica O. Mueller

M. jugrues Agardhi




M. varains L. Agardh

Stephanodiscus astrea (Ehr.) Gun

S. dubius var. radiosus

S. hantzchil Grunow

S. ratula (Kitz.) Hendey

Thalassiosira weissfloygii Grunow

Order Pennales

Achnathes affinis Grunow

A. microcephale (Kitz.) Grunow

A. minutissima Kutz.

Amphora ocellata Donkin

A. nomanii Rab

IAsterioneIIa fomosa A-G-C

Cymbella amphicephala Naegeli

C. affinis var. affinis (Kitz)

C. caespitosa (Kitz)

C. helvetica Kitz.

C. tumida (Breb.) Van.Hustedt

Cocconeis disculus (Schumann) Cleve

Diatoma vulgare Kutz.

D. elongatum Kiitz

Diploneis ovalis (Hilse) Cleve

Eunotia sp.

Eunotia arcus Her

E. pectinalis Kuetz

Fragilaria brevistriata Grunow

F. capucina var.graclis (Oster.) A. Cleve

F. construens (Ehr.) Grunow

F. crotonecis Kitton

F. intermedia Grunow

F. virescens Ralfs

Frustulia rhomboids (Ehr.) De Toni

Gomphonemia angustatum Ktz

G. brasilienies Lyngbya




* G. capitatum

G. lanceolatum Ehr.

G. longiceps Ehr.

G. parvulum (Kuitz.) Celeve

G. tergestinu Grun.

Gyrosigma acuminatmun (Ktz.) Rabenhorst

G. batticum (Ehr.) Cleve

G. spencerii Grunow

G. strigilis (W. Smith) Griff et Henfey

Mastogloria braunii Grunow

M. recta Hustedt

Navicula bacillum Ehr

N. contenta Ktz

N. cryptocephala Boy_p

N. cuspidate (Kitz.) Kuetz.

N. cymbula Donk

N. engmatica Germain

N. halophila Tuffen

N. gibbula Cleve

* N. goppertiana ( Bleisch) Grun.

N. gracilis Hantzch

. graciloides (Her.) Hustedt

. lanceolate A. Cleve

. muralis Kitz.

. protracta (Wisl.and por)

. rhyncocephata Kutz

. similis Krasske

. subhamelata A. Cleve

. subtilissima Hus

. Symmetrica Pat .

. tripunctata Kutz.
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.vividula Kutz.

Neidium offine (Ehr.) Pfitz




Nitzschia acicularis (Kutz.) W. Smith

.acut Hantzsch

. amphibia Grunow

. circumsuta (Bil.) Grunow

. clausii Hantzsch

. closterium (Ehr.) Grunow

. commutata Grunow

. dissipata A. Cleve

. dubia W. Smith

. fascicuolata (Grun.) Grunow

. filifromis (W. Smith) Van Heurck

. frustalulum (Kitz.)Grunow

. frutulum (Kitz.) Grunow

. gracillis Hantzsch

. gracilis A. Cleve

. hantzschiana A. Cleve

. hungarica Grunow

. ignorata Krasske

. intermedia Hantzsch ex Cleve et Grun

. lacunarum Hustedt

. linearis W. Smith

. longissma (Breb.) Ralfs

. microcephata Grunow

. navicularis (Breb. Ex Ktz.) Grun

. obtusa W. Smith

. palea (Kutz.) W. Smith

. paleacea (Grunow )

. parvula W. Sm

. pusilla (Ktz.)Grunow

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

. rostellata Hustedt

pzd

. romona Grunow

N. sigma Grunow

N. sigmoideu ensemble




N.sina var. rigidula Grunow

N. subcopitellata Hustedt

N. tridentula Grunow

N. tryblionella F. Minor

N. vermicularis (Kutz.) Hantzsch

N. viridula (Kitz.)

N. vitrea Norman

Pinnularia appendicateta (Ag.) Cleve

Pleurosigma salinarum Grunow

Rhoicosphenia curvata (Kitz.) Grunow

Rhopalodia gibba (Ehr.) O. Muller

Stauroneis anceps Ehr .

S.salina W. Smith

Surirella biseriata de Brebissson

I S. capronii de Brenisson

S. helvetica Brun.

S. linearis W. Smith

S. ovate Ktz

S.ovalis varbaltica Schumann

Synedra acus Mayer

S. tabalata Grunow

S.ulna Kitz.

S. vaucheria Kitz

Tabellaria quadrisepta Kitz..

Teyblionella levidensis W. Smith

Dinophyceae

Dinoflagellata sp.

Ceratium hirumdinella (Muell) Du jardin

Cryptophyceae

Chroomonas nordstelli Hansgirg

Cryptomonas sp.

Cryptomonas erosa Ehre
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dyal) L; el a3 Al Al clailgl) o suaal) glsiNly uliaY) 4-4
Checklist Of we sl 2y Lllall Luhall 8 saa 5155 Lulind Zin Jnas 1Al
oliaY) 338 4y Cuadd Al juadl ae e dilal &5 algal florain Iraq (2014)
el L allakall 38 b
Westella linearis G. M. Smith, Navicula goppertiama Bourrelly 1981,
Oedogonium minus (Wittr.) Witrock 1875 . Gonyostomum seme Geitler,

Gomphoniuma capitum Ehrenberg , Phcus totrus (Lemm.) Skvortzow
1928.

Chlorophyceae:
1- Westella linearis G. M. Smith . .(Vertes 1972), (Govindosamy et
al,.2013)
Colonies of irregular shape and of about 40-80 cells. Cells usually small,
spherical and arranged in groups of four or eight. Chloroplast single, cup-
shaped and with or without a pyrenoid, Cells 3-9 um in diameter,

Colonies 30-84 um in diameter (6) 8« A Ls

2- Oedogonium minus (Wittr.) Prescott, 1982 ..P1.34, Figs 7-9

Vegetative cells capitellate walls sipally punctate, 9 -13 pm in
diameter 30-78um long . oogonia solitary. globose or pyriform-
globose. wall with spiral puncatations , oospores depressed globose
not filling the oogonia wall smooth in diameter 30-42 pm in diameter

26-36 um long antheridia 9-13 wm in diameter .3-5 ym long & Las

(7) e
Euglenophyceae
3- Phacus tortus (lemm.) Prescott,1982 P.110,P1.88,Fig .20

Cell broadly fusiform or napiform , broadest in the anterior third of
the cell, conically rounded at the anterior end . tapering and spirally twisted
in the posterior to form along , straight rarely slightly curved caudus ,
perplast with spiral striations paramy bodies 1 or 2 large centrally located
circular plates flagllum 2/3 the length of the cell body , cell 38- 52 um in
diameter , 85- 112 um long (8) 3.« (& s
Raphidophyceaea :
4- Gonyostomum semen .( Ehr.) Diesing (Negro et al .,2000)
The vegetative cells are flattened dorsoventrally and vary in shape from
lanceolate to circular. the anterior end is 1-lobed, the posterior short caudate.
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no cell wall is present. the cells are metabolic and often become amoeboid.
The shallow longitudinal groove runs from anterior to posterior end on the
ventral surface. two flagella are present, 1 projected forward, and 1 trailing
along the ventral groove. a broadly conical cavity lies in the anterior
cytoplasm and opens to the outside by a small aperture between the anterior
lobe. a large anterior contractile vacuole, a centrally located ovoid nucleus

(9) Brga (P LS
Bacillariophceae
Order Pennales
5 - Navicula goppertiana (Bleisch) Grun Bourrelly .1981 fig 8-13 P,209
Body shape rhombic, L 10 30 ,W 8-5 m central region are
clearly hole raphe be slightly curved in the center of the radial
stries be about shutters of 16-18 in 10 pm (10) s s (4 LS
6- Gomphoniuma capitatum. .,Ehrenberg be a colony, . Vol.1 (1853),
plate 28, fig. 237, Valve view. Patrick and Remier .1972 p 119 ,fig length
16-65um Wide 6-13pum ,striae 10-12 in 10pum (11) 3ugsa b LaS
T W &

65 9

Phacus tortus (Lemmermann) Skvortzow, 19 85 9
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3&"
Gonyostomum semen (Ehr) Diesing, 1866 95,5

10ym

Gomphoniuma capitatum W. Smith:

British Diatomaceae 1853 10 o.5<

Gomphoniuma capitatum W. Smith: 11 S5«
British Diatomaceae 1853
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ALl clailgll dasl) dyal) 5-4

Quantitative study of Phytoplankton
S5, S4, S3, Al jall Ausadl) 28] gall & eVl Jall aall 8 I cilailed) o il
5 3020-560 ¢2950-220 «8180-300¢ 7246- 1780 AUl bl s il e 54, S1
871.1¢2027.0 «2923.6 <X i jill e o 50 S dale ¥ arars °da /413 6860 -540
el of 2 b sland &5 Al Qlladall dae G 46 )8l 2ie 5 3 fAdla 2324.65 1344.4 ¢
adsall A Ja PdefAdda 8711 Jare il S1 Jo¥) a8 sl Jaos 3Ja/Aula 2923.6 Jae
X ¢(29) s s (1) Gale el ila 4w S5, S4, S2a80 gall WY ara iS5 ¢S3 )
30e/312 8180 lakall (e a3e e f Jan g ¢ Hall 530 DA Laal 5 LA 5 Y1 2 s
Ja 38 3Ja/A41a 220 llakall (g 2ae Jal OIS Lains S2 @ sall 82014 SN (58S e
Gy 4 gina e (358 3 ga y Saa V] daill milis G <53 adsall (852014 Gl sed S
Laclall) o 5 sina (358 gl i) Jal gall lacle Jal 2l JS ae (p<0.05) (o) Alaial

(LA 9N TN O] G\ PRPEV (LS [ IS R N N

LSD ady duapall adisal Ja /Asla 4ol cilailgd) 2as) 1(28) Jsaa

249.53 * 2788 1360 300 2553 3280

306.22 * 6860 2254 840 1560 2280

274.59 * 2891 1400 1160 1040 2587

394.06 * 3123 3020 2950 8180 7246

361.38 * 820 800 1060 940 1860

250.72 * 1860 880 470 2170 1780

461.38 * 920 560 220 1020 2000

366.41 * 540 1106 340 480 2320

382.13 * 1120 720 500 300 2960

486.74* | 375.22* | 381.49* | 457.02* | 319.44*

.(P<0.05) *
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Aalpal) Blgal *0a [Agla AN cilailgl) das) 1(30) J8&
Ecological indeces dxiudl A3 ilil: 6-4
Pl b dyga Al sae Alal) ALl 8 s
Sorensan (yswiyeud il Jalay Marglef index (1968) —alS)ld axdl Jaba

Jdss Bray and Curties index, 1957 ()85 b <da¥) Jidas index, 1942
(95 8 ) Jayls .Shannon Weaver diversity index gsill &y osld Jday aalgil
olaall Dy gy dusgyaall lladally adlsall po A13Y1 o3 ey o (i (30, 29) Jslaally
Marglef index (1968) «auislal i Jua1-6-4
il Y Guelad) pisall 8 cula il Jlal Aed e B of Jaadl (31) JSEN (e eday LS
Gy JsY) pdlsall o Ly 6,434 culSy U adsall & cilas ded Jily 16.246
‘il e 9,023, 9.896, 11.152 Al w5

) Jada
20
15
10
5
0
stS st4 st3 st2 stl

) lga b Luaddall sl clailgll L) Jals o :(31) Jed
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Sorensan index, 1942 ¢ gus) guad 4gléall Juls 2-6-4
On Aad ol Gl adlsall o cdbia) 8 alill ad o as (29) Jsaad) (e
. 0.508 cilSs Gualally aalll i gal) 0 Fa Jif 0.849 cilSy Lualally J5Y) (i sl

Al dlga G Gomidyguad ALDY ad 1(29) Jgan

S5 S4 Al gl

Al adga /Qs

Bray and Curties index, 1957 (ui g8y sl <BEAY) J423-6-4

3 adl) Auhall adlse (i isSs shal DAY Jib sl miag (30) Jsaal)
Op cail€ Cabiaf ded Jaly 0,491 culSy Gualadly ) Cpmdsall G cada) ded el Ja

0,150 Lpuelally J ) sl
o) J2l) 28 g Gy a5 9 (5 o IRV o £(30) J g2

aglidl) Jala
dyl) &sa Qs

aalsill J42 4-6-4
glsall b A paal)l Ll sl w o) aai (8) Gales (31) Jsaad) e eda LS
Cro uSd auill iy Ayl sly adlsal) o 2alsil Aayds sl Cum e il 8 Ausedl

1ol sa LS Chandler (1970) Js
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Abstract

The current study was conducted in five selected positions variety of
human activities along the agricultural project named (Beat zwana River)
located in Jadedat- alshat, within the province of Diyala, for the period from
October 2013 until June 2014, the study included measurement of twenty-two
physiochemical factors of river water environment, as well as to study the
quality and quantity of community phytoplankton, has also been applied in the
study a number of environmental indexes.

The range of studied properties were: 10.83 -38.75°C and 9.17 -28.5°C
for air and water temperature, water depth (16.50 - 284.33 cm), light penetration
(1450 - 152cm) , turbidity (0.27-106.98) NTU, electrical conductivity,
EC,(514.83 - 1027.5) uS/cm , salinity (1.15-4.88 part per thousand), total
dissolved solids, TDS (287.83- 861.6) mg/l and total suspended solids TSS (2-
49.87) mg/l, pH (6.25- 7.98), dissolved oxygen, DO (3.65- 11.25)mg/l and
Biological Oxygen Demand. BODs (1.07- 4.35) mg /I, total alkalinity, TA
(115.33- 178.5) mg /I, total hardness, TH (221.83- 338.83) mg/l, Calcium, Ca
(52.08-101.36) mg CaCOs/l, and Magnesium ,Mg (74.62- 177.89) mg CaCO; /I,
Nitrate NO3(1.55- 6.55) mg /I, effective phosphate PO, (0.02 - 4.16) mg/I,
Sulfate, SO, (131.5- 283) mg/l ,effective Silicate (4-2.10) mg/l, , Chlorophyll -a,
(0.12- 28.02) and Phaeophytin-a, (0.85- 25.93). mg/I, respectively.

Results of the present study showed that most of the studied
characteristics and private (Salinity, EC, TH, PO,4, BODs, Turbidity, TDS , Ca
and Mg) were of an influential or higher rates when comparing the permissible
limits environmentally overall used properties of water for irrigation or
aquaculture or for human consumption, according to recommendations of WHO,
FAO Organization, as well as the Iraqi specifications for the river water, which
shows that human activities in the region significant effect on water and
environment of project.

The number of phytoplankton algae that have been diagnosed in this
study reached 200 species belong to 72 genera, within nine classes of the
following basic algae Bacillariophyceae, Chlorophyceae, Cyanophyceae,
Euglenophyceae, Raphidophyceae, Dinophyceae, Chrysophyceae,
Xanthophyceae, and Cryptophyceae. The diatoms algae formed the largest
percentage, as record them 131 species belong to 28 genus, and consisting
65.5%, followed by chlorophyceae 30 species belonging to 22 genus and 15%,
then Cyanophyceae,22 species, to 10 genus and 11%, followed by algae
Euglenophyceae 8 species belonging to 3 genus and 4%, then Cryptophyceae 3
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species ,to 3 genus and 1.5%, while all of the Xanthophyceae and Dinophyceae
recorded 2species belonging to 2 genus and 1%, and finally the Chrysophyceae
and Raphidophyceae, found them 1 species belong to 1 genus and 0.5%. Also
the results showed that the distribution and biodiversity of diagnosed
phytoplankton at the level of the sites, It was found that there is different for
each classes from the ranks of the algae, as recorded presence in the first site 90
species belonging to 43 genus, and at the site-2, 50 and 35 genus, and in site-3,
68 species and 38 genus, 66 species belonging to 38 genus in site-4, while
presence 127 species belonging to 45 genus at site-5.

The quantitative study of phytoplankton in the lower and the higher
ranges at the five sites ( S1, S2, S3,54 and S5) of the study area respectively
recorded the following values, (1780-7246 , 300 - 8180 , 220 - 2950, 560-3020
and 540- 6860 cells /ml, and rates generally each site respectively, as well as
2923.6, 2027.0, 871.1, 1344.4 and 2324.6 cells/ml. when comparing the amount
of algae that have been counted, we find that the highest 2923.6 rate cells/ml
scored St-1 and less than the rate of 871.1 cells/ml record in S3.

In the current study we were able to record six new genus and species after
checking with (Checklist of algal flora in Iraq, 2014) and consisted of these
algae to:

Westella linearis G. M. Smith, Navicula goppertiama Bourrelly .1981,
Oedogonium minus (Wittr.) Witrock 1875. Gonyostomum seme Geitler,
Gomphoniuma capitum. Bourrelly .1981, Phcus tourus (lemm.) skvortzow
1928.

Also in the current study, many ecological indices were used and
represented as follows: Richens index (Marglef index (1968), Similarity index
(Sorenson index- 1942), Difference index (Bray and Curtis index, 1957),
Presence index depended on (Chandler, 1970) and Shannon Weaver index for
diversity, To evaluate the relationship between the sites and the quantity and
quality of algae studied and water quality. The highest value for richness
16.246, recorded ta S5 and the highest value of the similarity 0.849 was
between S1 and S5, the highest value of the difference 0.491 recorded among of
S4 and S5, the highest amount of the presence of his record genus Navicula spp
from pennales diatoms, feather at the level of individuals in the sample, as
recorded following him to the species N. goppertiana and N. cryptocephala
3200 and 2356 cell/ml in October and November in 2013, while the highest
value of diversity 1.878, by Shannon Weaver index recorded in S4. This gives
an indication of the variation in the quality of water and nutrients and a
physiochemical factors that lead to growth provides supportive conditions and
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the spread of some species and a specific one for some of phytoplankton during
the months of the year and different locations.

On the basis of diversity index values, that was between 1.03-1.878 as
less and higher, can be considered waters of the five sites between light
pollution to medium pollution, and classified all within the second water
category according (Wilhm guide- 1975). And this gives a conclusion no matter
what the view that the water agricultural project environment (Beat- Zwana
River) may be directly affected by human activities practiced by the population
as well as other environmental impacts experienced by the entire region from
various external and internal factors pollutants.



©
(]
)
(o]
(]
(o]
(]
(o]
(]
(o]
(]
]
(o]
(]
(o]
(]
(]
(]
(o]
(o]
(o]
(o]
)
(o]
©

University of Baghdad
College of Education for Pure Science
(Ibn Al-Haitham)
Department of Biology

Use of Phytoplankton as
Biological Indicator to
Evaluate the Anthropogenic
Impact on Water Quality of
Beat —Ziwana River — Diyala

A thesis
Submitted to the council of College of Education for Pure Sciences / 1bn Al-

Haitham -University of Baghdad in Partial Fulfillment of the Requirement for

the Degree of Master of Science In
Biology / Botany/Algology

By
Intesar K. Abdul Hassan Aldaraji
Supervision by
Assist. Prof. Dr. Ibrahim M. A. Alsalman
1436 A.H. 2015 A.D.

(0) || 53] 5 i 5 5 53 5| 5o 5 5 5 5 53 5 | 5 5 | 5 5 5 57 ()




