0 o lad/ it 5 o Jlu DOI: 10.22092/ISFJ.2017.114879 Ol Mt gale dlas

9 (U5 19w) gl (S 350 v c3llgo www 420 40 (N gind 019 (w3 3

PRI

T80l al, Flaiy, s La;

" asalpisheh.z@gmail.com

4.3.415)‘ oKisls ‘LS“L"“" w) 09)5—\
4.'5.475)‘ oRaslos ‘L';*"“L’ éal.m IRUSEY «MS 05))’—\‘

WA 53T il ol VAT i) il o

(XN 3

Ol it 3 S 35T Ol oo 2atS b)) sl udlsl odsl T e ST S G 52 o5 glulid
ot Obm3T Ol 5 50 CVE 5 g St bles o VB an G ol 55 A8l e OT 51 ols o
Aod g mal) el 0 51 858 5 e AT slaw 5.8 S5 s s b wse suse J K b b Oy
(i 3t 5318 e $ gl ety IS b 5LK5) 03 WV 5 (LSTUgl 5 1pse dndy ST by IS
ol 03 SESN 5 g8 oty L plelid (hd 2 S 5 a2 S crd g ol it gl ctincd o Dy cancd sl
ezl 3 (YOA) Ly sSbsls 5 (F0YY) s wngilys OT Lol 87 550 (Y009) LIS 5 by il & Glaie OVG
SIE s b B s (1S5 01) sblgr e b (Sl slgmma ¢35 5 5l o3b5 cald (156 51) gl s a2
o> OLES s ol dttne Ghlie ab (sla VG ol 5 Sslite mer oS5 slls (SU 1) g5 oS L
6l oy 5 o s b S5l SlST polis o 5 s & 5 4 8 g STl gl 5 JSTSL LeSCl o

15 s S0 o5 SIS L s s s

sblgs eglis (oS3l VU (95N g2 3Gl DlolS

J oo 0w o5 *


mailto:*khodanazary@yahoo.com

s (US L) slica (5330 s wblps aw aa by (550N 9 ol s o

E95 WYY Jlo jo Liwly faod )0 09 Sgpedo yilien
G5 ¥ g oy azlyo (nl o Wllgs iz laiss
Dunaliella  bardawil, Dunaliella parva,
4 Dunaliella tertiolecta s Dunaliella salina
OYAY (e 5 SLy8) o5 plulis JoSle g,
Jebo a5 bl Jlads 5o o)l w5 albsy, O
ok g adlhe 3y5e pils Sjpar 5hpe Cexdse
l Sldlls (e 1055 00 8 (abord 5 Su3slsen
G55 5 8515 S I AYYY Jl o 55l s azl o
WS B0 g iz TA 5 235 )13 aslllas 590 (555D
TY 5 i V) aSopshe 00,8 lalid oSl gid
@ S VP g e WY idsn S asls a4
Voo T lidgln 4 68 2 g (i V dlidg)lS
Gl Lidg e & 595 ¥ g G ¥ g LdgdSl @y 4558
Ol paneie Gl L OYAY (a)lSe o 1T o) aiils
Gges b Jlo o Soe 4 asllhe o b b oaead
30 Caedl b Jg sl cews YU g0 31 ad sleslo
ol @ ez g a4zl ppl aoe
Ghad VB 5 oblee v gl s la azl o
w20 Wl (SeSiMsid melszr gy 2 500

25 gy 9l9e

s« (37°02'21.4"N 45°32'05.6"E) sblgs oo
5 5o VO ol ojle elas ) sl j5iS Ty o Vel
pr g oad Slhel glroblee wlbsg; (59, ww o)
S opedee TYAYF a ol o ol aVle 5358
5 555 sl axly s 5l (699)5 ST (lie 5 0391 cnSo
s ol azl ol Al caSo e VY agus S
shlgs s 6 tesksS Ky, 4 el satls VG S
oz 2l plojle gl paiinns b 4y 4S5l 13
BLbl glaling; 5 0 55588 5 o ol usls
Sty 4zl Colis 08 (o0 )18 6lop o 990
sl ole glal axlo pl o ol LSe Y8 o
S 390 S9ue job 4 45 3510 3929 (egr 2 g (o092
» oke 4zl Gl e WS e I8 5
by ose adl Vb &5 oo Gl
sl S s sl By oBaly i (o0 sl
dged g ool sblgs v 4zl o 3l o] a0l oo
b bl g5l 5

EPRVTY
ok vz b Jobo S5 ool Jlsgrge (S5t
adgl slroasS el a5 axtes Gl slaasls
Loy Slagzge (ul widlioe LeotnmsST (2158 lge
=S Sl g disd e il ol slalliw; Sl o
5 S 097 shelse Sl cow o] (1S 5 A s
el 5l Sl lame slos 5 55 e PH 0T (555
Graham & Wilcox, 2000; Buzzi, ) oib oo ddlaie
2002; Wehr & Sheath, 2003; Pongswat et al.,

> s B Cleydgn pal 5 lolSi) gl
Slllls olul (pl » wdlbee @lil o ppas
GVl o SeShgd aels> 5y, p Al
Lol el YB QOVAY (g lasl 5 ooljlae))
5 Jomoylez bl o GledsS LYE (O FAY (o) San
olgml) (635 y0 poS oo cbla> ddhie o o>
Cga g ety VB Y f olml,dl bl o

9 4eegyl Ll 398 azlyo 52> 4 Mad &5 5)ls 092
Lyls o ad (b j03) o Bol oppmd ol Y
o SHL vgmg aigle I8 LT sl saslise Lieus
e 5 ol Gl bl g bl Gal ) apeg)l azly )
@5l azlye ol gl ads> GlVb (285 )18 556
I5sly SeslyiadsS] pgtn slo oy 5 lallas
&l ) saelas s bl i 0 ady (b j03)
5 bl (ul )3 aneg)l azlys (Lo L vg2rg )l I3
GVl (28,5 15 b cos g T Gl llys
Sl yn g Slalllas 4 5L azl o (nl npl 4oy
S oo ST gl Sosslsn 5 SusalsiaddsST pglas
£33 o9 o) ol jo i Sldlas 0429 (0l b
Sz ol adlhs ol a8 D90 SO
azlye 2l sldle G VYV Lo 5 aeg)l a0
S 2 adly OYVY e 5 2L
Sl ez Sl 5l el i b Ledgilw
Losled (Byne 1) Ludg Dlly 51 Sl V5 Ly IS
T 5 oS3k Clime )3 i 5 Jl iy S
ool ey 9 00kiS 4335 (g le 5l e a0 4 995
Sl 4 5l (syed wad 58, b5 O

ARA



ObJLAai/uﬁ.‘iJC_\“e:\JL‘.u

Ol oM gale alae

e had Sl il 2 g Cosl 0npd,S adly o500
VOV ool ass> colus b of B0l QYU 050 oo
O3T leel a5l 555 VYA Lawgie glis)l o LS
azl,n 6 lSe YO colus , ople 45 el s
b sl gl coles 3o iSa YFe WY
Sl oV T 00isS paals gulio ams o LuSits,
e sl s s Sl ) U Lo
lel i g SzsS slajd Bkl lS ails,
Sl o5 435 50 VB (b il oo (e
OB Gyl 56 s S gl lp relio
Byl 5 sk 55 S i pmen 5
$glaS VB SLbl o 65 Sl 5l o Lelé e
Er Ol 4 W sle eey 5l g 0xS (o0 Sype
Slste slo JLSas o 5o ailinkie . 05b o solitul
Jlo o b el 0gs ol a3l JLo VY 050 VG ol
gl | LiSa; olml g caslio slo LS5,k L VYA
@ alawlie ol ol o)bgd VWAR Jloo g oles; o
@ ol 5l eas sl o ol LYB LS a5 aSe; Js

SRV YA U-E R SN

S9y p odd Ol gl GreskS Ve s gl o
aleag, 3l ol ol g oad Glasl g Lol s OYB
e 5 VB 5 T LIS L 05,5 o cpmel oS
cael g oad als wad a4 ol gyeh 5l Aoy,
V6 ol oid VB pisesS| o Sl
5 ¢,50b ol en 4 (37°02'45.5"N 45°28'23.8"E)
IRCT X PP V5. W JRUWON JLIV] AW VIS GO S
S &5 5L st Y Gl (S rress
o VoA glis,l o OV ol il e By b
S W ee ol colae oyl 18 by mhw 5 5V
o 4k 5 rebs OV oy o] S T F oS ol
b & s Ol Bee a0 (oo S5 4zl e i )
el Ao Colue il ooy (8l VPV Lugie
o 005 43335 syl Bl o ,lSa VY-
Al o5, Ol wds mhaw o ( Saiil 5l AL slplls,
50 08 Jo LS Sl oo ey ) sl 5 NS
S Hgd (o ods VB Gl o LBy (K &S
o0l 73 ) Jouz 5o oblee g shows w95 slo (s
ol
15 (37°0221.4"N 45°32'05.6"E) 4) (5ol UYL
gy 5 5ok s sl VB 51 Sl aloli L

VG oyl

344 yadegarloo
3

L

soldooz ?

Sheyah
Ahmesd

Xankandi
e o
Dogubeyazit) X, = N\ y
§
1
Y oNakhchivan
\ % Kapsi
L O
B~ Hasanlo lake
Khoy »
] Ahar ,
Sg> Marand Jal
o
Urmia
k
ako ar > ‘;9)|
Yiiksekoval
- a
Soran
Erbil
Jg)l
Sulaymaniyat™
Kirkuk AL L[N = o
>k Dok
35

1m
Mahabad dam lake

<

2

Al ouds sl Sluel b aS’ (6,10 33 aigos Loy L g dbleo vw g ol JEOL (gl YL ¥ Ll 2o Cumdgo 1) IS
Figure 1: Geographical location of investigated wetlands and sampling stations (Numbers 1-)

2 S ol o g0 sl Gk e il o
loolfinl LLilis clathe b5 bl b

WY

Sazl,d Cusdse 5 a4 4y b 36,10 paiged
316,10 paiges g il plas o 5l olSsl s (a5 o 50




s (US L) slica (5330 s wblps aw aa by (550N 9 ol s o

S e 5l b sluls o (Bellinger and Sigee, 2010
g8 9 ol dagsle oilal 5 (Ghglgdiee Jra olo

Sl o)lps S5 g lade g LSl wadlyg IS
A eolau

Jloead sysl mer lodigel gsSws S ow)p
W bl 4 e Y6 jo il shallow]
4:>L...:u.|‘ W) 0o, AR sbu&)‘(l)fb)dagfjwk
9 Tose Ly Syl dindg S dinden ul 5l s )le b
Y woblge s YU 5 g 5 iz O) L S lgils
OYB 5l &eS g iz Ve g sl A g i
s gloles SblFl cad wias slubs § sl
Sl 5l (S pgal 5 ¥ Jgaz 0 YUy

el o0 00)51 Y 9 Y J.im o ol @L..JL.M:

elr,eiSh il ol asie VS 0 (g)ld pdigad
diges Joma ;0 OF PH 5 codlis oo ol (5,98 Je
@ ey bdiged Wal o 5 g pSell gl
V0 52ld b gl ilid 5 ey 5 s Jiie oSyl
b oz )T (g5 ySle Slogzge o pluzl Gg,Se
LBl S 5 ond sk ile boaiged I anm
470 ZIES (5,55 58sg Sn 5 Jo 5 Y 5l enlial
-aiged 8,5 5 cy 050 NIKON POO ()50 4
i) e B0 e gl oyl U5 4o eud el o
v-pumol photon M2 s™ s by sl e lie
Sl ciS e 0l eols S el o20lge g
ol sl Guillard, 1975) /2 s O slo
A g Qlolid i (o) Coz b diged oS15
ooy plolis 035 E ool 556 g5l
Prescott, 1982; )os,5 plxil ime oluliss glaa S
John et al., 2002; Wehr JD & Sheath, 2003;

o),500 g glws dblgo v jo oy (o Ll (9SO god Y Jgur
Table 1: Phytoplankton taxa observed in mahabad, Hasanlu and Yadegarlu wetlands

Taxon Sblgo vw gl v oyl
Plantae: Streptophyta: Zygnematophyceae: Zygnematales:
\ Spirogyra sp. v
Y Mougeotia sp. v
Y Closterium leibleinii v
£ Spinocloesterium sp. v
Plantae: Chlorophyta: Chlorophyceae: Chlorococcales:
5 Treubaria quadrispina v
Plantae: Chlorophyta: Chlorophyceae: Oedogoniales:
s Oedogonium sp. v
Plantae: Chlorophyta: Chlorophyceae: Sphaeropleales:
v Ankistrodesmus falcatus var. acicularis v v
A Ankistrodesmus falcatus v
aQ Gloenkinia radiate v
). Pseudokirchneriella subcapitata v v
X Monoraphidium contortum v v v
\Y Monoraphidium sp. v
W Pediastrum boryanum v v
\f Pediastrum duplex var. rugulosum v
V0 Pediastrum duplex var. subgranulatum v
Ve Pediastrum duplex v
Y Pediastrum ellipticum v
YA Pediastrum napoleonis v
14 Tetraedron minimum v v
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Y- Coelastrum asteroideum v
i3 Coelastrum microporum v v v
Yy Coelastrum pseudomicroporum v
Yy Coelastrum reticulatum v
YE Scenedesmus arcuatus v v
Yo Scenedesmus armatus v v
Ys Scenedesmus obliquus v v v
% Scenedesmus dimorphus v
YA Scenedesmus linearis v
Y4 Scenedesmus quadricauda v v
Y Scenedesmus quadricauda var. westii v v
A Scenedesmus quadricauda var. maximus v
vy Scenedesmus ellipticus v
Y Scenedesmus sp. v
vf Schroederia sigma v
Yo Desmodesmus cuneatus v v
vs Tetrastrum glabrum v v
% Tetrastrum komarekii v v
YA Tetradesmus sp. v
Plantae: Chlorophyta: Chlorophyceae: Tetrasporales:
vq Sphaerocystis sp. v
Plantae: Chlorophyta: Chlorophyceae: Volvocales:
f. Carteria sp. v v
£ Chlamydomonas sp. v v v
€Y Gonium pectorale v
v Pandorina morum v
Plantae: Chlorophyta: Ulvophyceae: Ulotrichales:
i Planktonema sp.1 v v
£ Planktonema sp. 2 v v
5 Planktonema sp. 3 v
Plantae: Chlorophyta: Trebouxiophyceae: Chlorellales:
2% Chlorella vulgaris v v v
fA Dictyosphaerium pulchellum v v v
£9 Chodatella sp. v
o Cerasteris irregularis v
O Oocystis sp. v v
Nz Oocystis parva v
oY Raphidocelis sp. v v
of Selenastrum sp. v
Plantae: Chlorophyta: Trebouxiophyceae:
0 Crucigenia rectangularis v
e Crucigenia tetrapedia v
Chromista: Ochrophyta: Eustigmatophyceae: Eustigmatales:
ov Nanochloropsis sp. v v v

Chromista: Ochrophyta: Xanthophyceae: Tribonematales:
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OA Tribonema sp. v
Chromista: Ochrophyta: Chrysophycaea: Chromulinales:
04 Uroglena sp. v
Chromista: Ochrophyta: Bacillariophyta: Coscinodiscophyceae:
Aulacoceriales:
5. Aulacoseira sp. v
Chromisa: Cryptophyta: Cryptophyceae: Cryptomonadales:
£ Cryptomonas sp. v
Chromista: Ochrophyta: Mediophyceae: Thalassiosirales:
Y Cyclotella sp. v v v
Y Cyclotephanos sp. v v
£t Stephanocyclus meneghiniana v
£0 Stephanodiscus hantzschi v
Chromista: Moizoa: Dinophyceae: peridinales: peridinaceae
55 Peridinium sp. v
Chromista: Ochrophyta: Bacillariophyta: Bacillariophyceae:
Bacillariales:
Y Nitzschia acicularis v v
$A Nitzschia brevirostris v v
9 Nitzschia palea v
y- Tryblionella hungarica v v v
Y Trybionella sp. v
Chromista: Ochrophyta: Bacillariophyta: Bacillariophyceae:
Thalassiophysales:
vy Amphora sp. v
Chromista : Ochrophyta: Bacillariophyta: Bacillariophyceae:
Cymbellales:
vy Encyonema sp. v
Chromista : Ochrophyta: Bacillariophyta: Bacillariophyceae:
Fragilariales:
% Diatoma sp. v
Yo Fragilaria crotonensis v v v
% Fragilaria sp.1 v
Yy Fragilaria sp.2 4
YA Synedra sp. v v
Chromista: Ochrophyta: Bacillariophyta: Bacillariophyceae: Naviculales:
va Navicula sp.1 4
A- Navicula sp.2 v
A Navicula sp.3 v v
AY Navicula sp.4 v
AY Navicula sp.5 v
Af Navicula pelliculosa 4
AD Neidium sp. v
Eukaryota: protozoa:Euglenophyta: Euglenales
A$ Euglena sp. v
Bacteria: Cyanobacteria Cyanophycaea: Nostocales:
AY Anabaena sp. v

Bacteria: Cyanobacteria: Cyanophycaea: Chroococcales:

ARR4
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AA Microcystis aeruginosa v
Bacteria: Cyanobacteria: Cyanophycaea: Oscillatoriales

Ad Oscillatoria sp. 4 v v
Bacteria: Cyanobacteria: Cyanophycaea: Psedoanabaenales:

q. Geitlerinema sp. v

N Spirulina sp. v
Bacteria: Cyanobacteria: Cyanophycaea: Synechococcales:

ay Coelosphaerium sp. 4 v v

ay Merismopedia sp. 4 v v

a¥ Synechocystis sp. 4 v v
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Figure 2: Light microscope images of some identified algal species
1) Mougeotia sp., 2) Spirogyra sp., 3) Treubaria quadrispina 4) Ankistrodesmus falcatus 5) Closterium Leibleinii , 6) Spinocloesterium
sp., 7) Ankistrodesmus falcatus var. acicularis , 8) Kirchneriella sp., 9) Monoraphidium contortum, 10) Monoraphidium sp., 11)
Pediastrum duplex , 12) Pediastrum duplex var. rugulosum, 13) Pediastrum boryanum, 14) Pediastrum napoleonis 15) Pediastrum
duplex var. subgranulatum, 16) Pediastrum ellipticum, 17) Scenedesmus quadricauda var. maximus, 18) Scenedesmus arcuatus, 19)
Scenedesmus obliquus, 20) Scenedesmus armatus, 21) Scenedesmus ellipticus, 22) Scenedesmus linearis, 23) Scenedesmus dimorphus,
24) Scenedesmus sp., 25) Sphaerocystis sp., 26) Chlamydomonas sp., 27)Chlorella sp. 28) Dictyosphaerium pulchellum, 29) Gonium
pectoral, 30) Planctonema sp. 31) Dictyosphaerium pulchellum, 32) Chodatella sp.
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Figure 3: Light microscope images of some identified algal species
33) Crucigenia rectangularis, 34) Crucigenia tetrapedia, 35) Nannochloropsis sp. 36) Tribonema sp., 37) Uroglena sp., 38)
Stephanodiscus hantschii, 39) Cyclostephanos sp., 40) Cyclotella sp., 41) Stephanocyclus meneghiniana, 42) Stephanocyclus sp., 43)
Nitzschia acicularis, 44) Nitzschia brevirostris, 45) Nitzschia palea, 46) Tryblionella hungarica, 47) Trybionella sp., 48) Synedra sp., 49,
50, 51) Navicula sp., 52) Navicula pelliculosa, 53) Neudium sp., 54) Anabaena sp., 55) Oscillatoria sp., 56 & 57) Geitlerinema sp., 58)
Spirulina sp., 59) Coelosphaerium sp., 60) Merismopedia sp., 61) Synechocystis sp.
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Abstract

Analysis of phytoplankton community structure of an aquatic ecosystem is the first priority
for evaluating water quality, estimating water pollution and studying the possibility of
exploiting them. In the present study, the wetlands of Mahabad, Hasanlu and Yadegarlu in
West Azarbayjan were evaluated. Sampling was performed seasonally throughout the year.
The total number of 94 species from five phyla (Streptophyta, Chlorophyta, Ochrophyta,
Moizoa, and Cyanophyta) and 11 classes (Bacillariophyceae, Zygnematophyceae,
Chlorophyceae, Cryptophyceae, Mediophyceae, eustigmatophyceae, Xanthophyceae,
Dinophyceae, Chrysophyceae, Cyanophyceae, and Ulvophyceae) was identified. The highest
levels of phytoplankton diversity in these three lagoons were found in Streptophytae and
Chlorophytae (59%) following by diatoms (21%) and cyanobacteria (8%), respectively. The
variations of phytoplankton communities in Hasanlu (63 taxa) and Mahabad lakes (51 taxa)
were quite similar. Yadegarlu Lake showed the lowest level of phytoplankton diversity (30
taxa) with different community composition which was typical for temporal wetlands in
temperate zones. In Yadegarlu Lake, flagellates and cyanobacteria showed adaptive traits to
extreme conditions and periods of drought by formation of resistant cysts and akinetes,
respectively.
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