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Objective: The Roodbast Wetland in Babolsar city is a crucial source of agricultural water
and supports various living organisms near human settlements. Preserving the quality of
this habitat is vital for both natural and human reasons. This study investigates the
ecological status of Roodbast Wetland using algae as biological indicators of pollution.
Method: Diverse samplings were conducted in different seasons. Algae were identified
using an optical microscope and library resources. Pollution levels were assessed using
the Palmer index and various biological indicators.

Results: The study cataloged 81 genera across 7 phyla of algae. Chlorophyta had the
highest species diversity, while Chrysophyta had the fewest. Peak algae proliferation
occurred in summer and spring. Chlorophyta and Bacillariophyta were predominant
throughout most of the year. In summer, Palmer’s pollution index peaked at stations 3 and
4, with a value of 35. In winter, stations 2, 4, and 5 showed minimal pollution with indices
of 6, 9, and 7, respectively. During summer and autumn, all stations recorded Palmer
indices exceeding 24.

Conclusions: The primary cause of wetland pollution in spring is the influx of sub-
branches from Babolrood, carrying village sewage and agricultural runoff. The rise in
pollution in summer and autumn is due to elevated water temperatures, reduced rainfall,

and increased extraction of lagoon water for rice replanting.
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Introduction
Wetlands are among the most productive and ecologically important ecosystems on the

planet, playing essential roles in biodiversity conservation, hydrological regulation, and the
provision of ecosystem services such as water purification, flood mitigation, and agricultural
irrigation. In northern Iran, the Roodbast Wetland in Mazandaran Province serves as a critical
habitat and a vital water source for surrounding rice paddies. However, the ecological integrity
of this wetland is increasingly threatened by anthropogenic disturbances including agricultural
runoff, domestic sewage discharge, and water abstraction. Given the vulnerability of wetlands
to pollution and eutrophication, there is a growing need for reliable and sensitive bioindicators
to monitor water quality and ecosystem health.

Algae, particularly phytoplankton, are widely recognized as effective indicators of aquatic
ecosystem health due to their rapid response to environmental changes. This study was
conducted to evaluate the seasonal ecological status of the Roodbast Wetland by analyzing algal
diversity and applying bioindicators such as Palmer’s Algal Pollution Index and common
biodiversity indices. The aim was to determine the extent of organic pollution and seasonal
variation in algal community composition across different regions of the wetland.

Method
The Roodbast Wetland comprises two interconnected basins: a smaller section of

approximately 40 hectares and a larger section of about 90 hectares, separated by a dirt road.
Five sampling stations (S1 through S5) were established across the wetland based on
environmental heterogeneity, including variation in water depth, input channels, and proximity
to agricultural and residential runoff sources. Stations S1 and S2 were located in the smaller
basin, while stations S3, S4, and S5 were situated in the larger section. Sampling was carried
out during the four seasons—winter, spring, summer, and autumn—across all five stations.
Water samples were collected from the surface (approximately 0.5 meters depth) using standard
plankton nets and collection bottles. Additional samples were taken from benthic surfaces and
submerged rocks to capture both planktonic and periphytic algae. Identification of algal taxa
was conducted at the genus level using light microscopy and standard taxonomic references.
To assess pollution levels, Palmer’s Algal Pollution Index was applied. This index is based
on the presence and abundance of 20 algal genera known to be tolerant of organic pollution,
with each genus assigned a specific pollution tolerance score. The cumulative score for each
station and season was calculated to classify pollution levels as follows: scores below 10
indicate no organic pollution; scores between 10 and 14 indicate slight pollution; scores
between 15 and 19 suggest moderate pollution; and scores of 20 or above indicate high levels
of organic pollution. In parallel, biodiversity indices were calculated to evaluate species

richness and community evenness. The Shannon-Wiener and Simpson indices measure both
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richness and evenness, while the Margalet and Menhinick indices provide richness estimates

normalized by the number of individuals.

Results

The results revealed a total of 81 algal genera from seven phyla, with Chlorophyta (green algae)
comprising the largest proportion (48.15%) of the total genera. Bacillariophyta (diatoms) accounted for
27.1%, while Cyanophyta (blue-green algae) represented 12.4%. Other phyla such as Euglenophyta,
Dinophyta, Chrysophyta, and Xanthophyta were present in smaller proportions. Seasonal variation was
pronounced, with the highest algal abundance observed in summer (19,043.27 cells mL™), followed by
spring (18,382.07 cells mL™), autumn (16,509.2 cells mL™), and the lowest in winter (7,405.82 cells
mL™). The dominant genera included Chlamydomonas, Navicula, Scenedesmus, Euglena, and
Nitzschia, which were observed in all seasons. In terms of seasonal dominance by phyla, Bacillariophyta
and Chlorophyta were prevalent in winter, while Chlorophyta and Cyanophyta were dominant in spring.
In summer, Euglenophyta and Dinophyta exhibited significant growth, particularly at stations S3 and
S4. During autumn, Euglenophyta remained dominant, with notable contributions from Chlorophyta and
Bacillariophyta.

Palmer’s Algal Pollution Index scores indicated a clear pattern of increased organic pollution during
the warmer months. In summer and autumn, all stations recorded index values above 24, classifying
them as highly polluted. The highest values were recorded at stations S3 and S4 in summer (scores of
35), suggesting severe organic loading likely linked to agricultural runoff and nutrient accumulation. In
contrast, winter values were significantly lower, with stations S2, S4, and S5 scoring below 10,
indicating little to no organic pollution. These results align with expected seasonal patterns, where
reduced water volumes, elevated temperatures, and increased nutrient inputs during the agricultural
season promote algal blooms and elevate pollution levels.

Biodiversity indices also showed seasonal fluctuations. The Shannon-Wiener index was
highest in spring (2.59) and lowest in winter (2.29), indicating greater diversity and evenness
during periods of increased light and nutrient availability. The Simpson index showed a similar
trend, with the highest value in spring (0.888) and the lowest in winter (0.844). Margalef and
Menhinick richness indices peaked in autumn and were lowest in winter, reflecting a general
reduction in algal richness during the colder, more turbulent months.

Conclusions

The findings of this study underscore the seasonal and spatial variability in algal community
structure and pollution levels within the Roodbast Wetland. The dominance of organic
pollution-tolerant genera in the summer and autumn months, along with high Palmer index
scores, suggests that nutrient enrichment and eutrophication are significant concerns during the
agricultural season. The wetland’s ecological health is clearly influenced by seasonal
hydrological dynamics and human activities, particularly the use of fertilizers and water
abstraction for rice cultivation.
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In conclusion, the use of algal bioindicators, including Palmer’s Pollution Index and standard
biodiversity indices, proved effective in assessing the ecological condition of the Roodbast
Wetland. The seasonal data highlight the need for improved water management practices and
pollution control, especially during the irrigation-intensive periods of spring and summer.
Ongoing monitoring using algal indicators is recommended to support conservation efforts and
ensure the long-term ecological sustainability of the wetland.
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Table 2. Seasonal mean abundance of algal phyla (cells mL™)

Algae/Season Winter Spring Summer Autumn
Bacillariophyta 5554.4 462.87 2843.27 4562.46
Chlorophyta 1520.81 12629.4 2843.26 3173.88
Chrysophyta 0 0 0 66.12
Cyanophyta 198.37 3173.88 727.35 330.61
Dinophyta 0 396.74 4959.19 1256.32
Euglenophyta 132.24 1719.18 7670.2 6744.5
Xantophyta 0 0 0 132.24
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Table 3. Mean annual abundance of algal phyla at sampling stations (cells mL™")

Algae/Station S1 S2 S3 S4 S5
Bacillariophyta 5372.46 2727.5 1653.2 3471.43 3554.1
Chlorophyta 5455.11 3802.04 5868.37 2479.6 7604.1
Chrysophyta 0 0 0 82.65 0
Cyanophyta 247.96 1653.07 1901.02 4133 1322.45
Dinophyta 1157.15 247.96 826.53 4711.22 1322.45
Euglenophyta 5951.02 1735.71 3388.77 4297.96 4959.2
Xantophyta 0 0 0 82.65 82.65
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Table 4. Palmer’s pollution indicator genera of algae at sampling stations

Season Winter Spring Summer Autumn

Algae St?ltio St | S2 | S3 | Sa | Ss | St | S2| S3 | Sa | Ss| St | S2 | S3| Sae|Ss| St | S2|S3|Ss4]|Ss
Ankistrodesmus - - - - - 2 2 - - - 2 - - - - - -
Chlomydomonas 4 - 4 - - 4 4 4 - 4 4 4 4 4 - 4 4 4 4
Chlorella - - - - - 3 3 - - - - - 3 3 3 - - - - -
Closterium - - - - - 1 1 - 1 1 - 1 1 1 1 1 1 - - -
Cyclotella - - - - - - - - - - - - 1 - - 1 1 1 1 1
Euglena 5 - - - - 5 - - 5 5 5 5 5 5 5 5 5 5 5 5
Gomphonema 1 1 1 - 1 - - - - - - 1 - 1 - - 1 - - 1
Lepocinclis - - - - - - - - - - 1 1 1 1 1 - 1 - - -
Melosira - - - - 1 - - - - - - - - - - - - - - -
Micractinium - - - - - - - - - - - - 1 - - - - - - -
Navicula 3 - - 3 - 3 - - - - 3 3 - 3 3 3 3 3 3 3
Nitzschia 3 3 3 3 3 3 - - - - 3 - 3 3 3 3 - 3 3 3
Oscillatoria - - - - - - 5 - - 5 - 5 5 5 5 5 5 - - -
Pandorina 1 - - 1 - - 1 - 1 1 1 - 1 1 1 1 1 1 1 1
Phacus - - - - - 2 2 - 2 - 2 2 2 2 2 2 2 2 2 -
Scenedesmus 4 - - - - 4 4 4 4 4 4 4 4 4 4 - 4 4 4
Synedra 2 2 2 2 2 - - - - 2 2 2 2 2 2 2 2 2 2 2

Total 23| 6 |10 ] 9 7 127 22| 8 [ 13124127 [ 28 |35[35]30]31]26)27[25]24
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Figure 2. Palmer’s algal pollution index across seasons at sampling stations
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Table 5. Seasonal mean values of biodiversity indices

Biodiversity Index / Season Winter Spring Summer Autumn
Simpson 0.8442 0.88876 0.87006 0.84864
Shannon 2.2982 2.5926 2.516 2.515
Menhinick 0.14422 0.14626 0.153524 0.16352
Margalef 1.33894 1.9418 1.9924 2.1712

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

-~ Shannon

Mean value of biodiversity indices

Margalef
-~ Simpson
L B 1 ~&~ Menhinick
Winter Spring Summer Autumn

) £ LSL""uA?Lu Lad u‘)“"'” -y ls
Figure 3. Seasonal variation in mean biodiversity indices

S S Azl g Sy

RV Gl Gl sy oo S 4 sl odls 5l 5 Ol Jad (b sy, SV o (Sl Sl o i
(S9b Oliee (090 05 e 4 4 (gdhe Blge Zbale 1l izren 5 O RO 28l es g conlis Ao 5l Al
2 238 Slge pw ol pac a0 B o 7y bt BT Il ,9laS 6 5luil o eoliiwl g SYE O mlaw alS
25 S oo 53 Aian 3blio 4 Lol (o Slisis (555 51 Slyeis el el 00lidl Sl g 5 s Sy
Sabkara & Makaremi, ) sSb o a>b,s «Gharibkhani et al., 2009) I,te] Jocwl Y6 5 6,50 Sladlas
el oo 5,155 55 (Alipour, 2012) 518 g Y6 g 04,LL ceas (Farhadian et al., 2013) L> a>L o «2003


http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

VEF Foylods AT 0,90 « uwr j pale 40 (pgd (sloaisl \¥

£55 5 Slolp Sl o (line; 3w glaole )3 55 5 Les ol .l ools &) Gl Jad o i lie (p S
b (525058 5l ()l 9y slp b nl po ST slos (pgasn 5 O S Sleogas (rizes 5 Cosl ond (Sl
s Gharibkhani 4 |l ,; a>L,s ;o (¥+)Y) ;,5ea 3 Rahmani (Bellinger & Sigee, 2010) cos cwlis
Wlosged ()55 sy by 1) (Sl Slsly8 5 L a8 55 Ll ol VB o (V2 9) (o San

Jad ;o Chlorophyta lglé o i ool 053¢0 ;508 sloasls 5l iz Chlorophyta alle gl s Sl
00 S jgax ahaulgas )l Jad ;5 a3Lo (nl Jlgls (lB.cl ools &) sy Jab jo a2l nl (Slgl2 cn 2eS g e
axls by 0 (Vo)) Afsharzadeh 5 Shams .wleas BsSe Ol zhw o 45 o5 Mougeotia >
e Sl 1515 Jlo 05 Jgad 5o Slind lade Gl b oS ws S (5155 39500005 a2b 0 0 Chlorophyta
b <l 50 dgzge 2l olgs (e wiyls wyad (alS SeiSidgd slaarez Gl Jad o Sl sl oo S2al38
NS o g b 55 S5 a3 42 (55 S8 (36 Slpe I3l e Sl b
Sleld g o515 e cwyp 0 (Vo) ol Ken 3 Gharibkhani .(Hoffman, 1998; King et al. 2002)
s 4yl a5 1y gl g w515 opsynis Chlorophyta asls a5 sl edlel 1liwl Jol oYB slossidl s
S Slge )] Az o a5 wsb s o SFES gd Coxax (ialS Wilg go el (pl Cde IS jeboas il sols plais]
o (1555 5225 1,5 5 0ST5 el g a5 55 G 5 35, Jsbo talidl ol cslos (3l ol yam 4 5 asily ol
(Gharibkhani et al., 2009) 55 ,los Jaé ;o Chlorophyta asLs 4

ol A1 gy VB jo 1y Slsls o 568 oyl Juad 10 5 Slglh8 o i oLl Juad o Euglenophyta
Slos S edlel 09500015 dus axb,o jo Euglenophyta slaiss ¢55 (g9, » aslllas ,o (V- ) +) Afsharzadeh 3 Shams
Euglenophyta _lsls o1, s 5mte Lidds 059y (gine dlge o 5l g 00gs liwsls Juad jo asli ol Slgl)3 oy iy oS
Carez oS5 e g5 .ol ool Euglenophyta asle 8y o olps cdale jiol38l a5 6 ek ol anils
iz 45 W3S ol )] eizmen 9 310 Lol 6515 5 w8 5 o (aleand 5 Susd lulyd & (Soww Euiglenophyta
Shams & ) coul axsls ¢ Ko Jlgls axiils oYU 513 dlge a5 SleolKiws! jo a3l ol 5l Trachelomonas
Sl (S ysba cwl alils vgzg oYL Gl 4wz pl 8 ol adlhas o (Afsharzadeh, 2010
(Abdulzadeh et al., 2009) ceul U1 jo (Sogll 5 ST olge ial33l sacmoylis o slapiwawsS! ;o Buglenophyta
oas plol anllas ol 51 s .l oleond slodsS 51 ol 55laS sy, o eolatul 5l LU Camsg, SYB o Sl plas
ol 03,5 53 O glas iol381 (VB @ 00,15 JT olge al33l 55 o9dle |) Euglenophyta jil8l cde J3l OB o
.(Khodaprost, 1999)

) Graagils w30 ol ails lias; Juad jo 1y Sl o i sy, OYB ,o Bacillariophyta «sLs
2 iz g (Jamalo et al., 2005) wb o i)yl lbaagibo g4 Lo 2alS b aS ad Lasuin 89,21 4oy, (9]
Gl L as 0 ool lis T lewd 5 (S Jolse b oy BL3 1 g 5e ailssg, slaasgils cilies slo iz ololis
Sl ol gy o (Khosravi Reine et al., 2010) sl oo 2alS o o 0,5 b g iol38 bbasgbs Slgl,3 Les
S il oty (Su55lsST 5 (St yold (s 50 210 1) Sl (eSSl b o asls cnl ad Sy
(Talebpour, 2011) cuul jaS jlgr Jad ;o g0k oylinse; Juad 1o b angbo Slglys aS o aseine jui 16 oty sl
a5 00,5 Hle GespS 4zl paiz adllhe o (V04 9) oL Kea g Allende o )ls cillas adllas opl o bo @l b aS
Bz 12 el ST VL (b ailits dladagilis (W gl 5 anils OT LS 5 o3 (lie 41 (K badogilis 92
Gl oMW 53 sloo] diejls Siggr Y jo aile BU sl g 009 5l yidon ¢ pandiw dlligy Xl Ce 4 ladegils
o p5sbo oYL Slsls bYs 51 SO JJs wen s «(Allende et al. 2009; Kholfeh Nilsaz & Kianersi, 2013)
Oezeed el fad ol o Of wlle LW g (b aseis ) 5 Sw)L (ol Yt ccansg, oYU 5o Lo Jad o
(Benndorf et al. 1981) sls s langsls 5l oy g g5 4355 a5 lgs oo 1y Hloe Juad 40 ladegils Jlgl 3 ials


http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

\0 Ol 9 62 | (Klo (wwj sloas b jf ooliiw] b Cousngy YU (S jels5T (b 5/

slaoT jo cdel gaiylo |y ol s Sodl Joss <ol a5 Scenedesmus ¢ Oscillatoria Euglena sl >
oYU 31 pally (Fosll Gasls 3 rizan 5 s oo esnbivo 33 Slshi 5 5155 b T slge epes laoans¥T VL cale
Vi s wilgige ol ol ity oaalie Jlo o8 Jguad ) 03050 ladiged il o Jlsl8 4 atin Jlo )55 (Sogll az o
asls ;| Synedra Nitzschia Navicula gla > asb Gble  (pl 0 56db Sogll jasls Jlade oo
S5Sgid 1 S15 nd g 1355 S 5 (59, p eddpll Glalllae yo .sse e e Jead S o Bacillariophyta
Kholfe ) [ Bols oY S50 giws; €95 9 Slgl3 w50 9 (Salavatian et al., 2010) ,¥ o oty axb 0 0
Bellinger ) J1 slge 4 o1 Sogll oaimoylis la i cpl VU oyl Silosg I o i ol 55 «(Nilsaz, 2009
<ol Jafari, 2007) Saxe olge 5 (& Sigee, 2010

samline Hliws; Juad j0 asli cpl 5l cwir g ol ails |, Jlgl8 oy i Dainophyta asls ol Jas ;o
0,5 sl fad jo lagl Slol,s .ol Peridinium .o « bgye bl Juad o Dainophyta Jlgls oy i .ois
5 ety ] oW oSl oy o (Boney, 1925) culey] loyS Jemo Liglidl samasolis Jlo
Dainophyta asLs slacsil> Jlgl 8 a5 o ools Lis (Babazadeh, 2012) ,LsSga, 8 SYG  (Talebpour, 2011)
Slad 5 Dl lrae ol com a5 ol Lo (iol38l 51 56 a5 sl Juad 1o Ol poes 2alS o ls Cude alaly Les b
Saeedi ) oI5 055 Cude  Swed Sland 5 &l s oo L Dainophyta asls Jlgl s 0 3 (Faal, 2011) 54 o
oals ded 201381 b lg5 oo ) Hlanl Jad o Dainophyta asle ye, Jlgl,é ol ks (& Ashja Ardalan, 2009
il s 5o 55,3LaS (Sloeoly (U (Dlind 5 Dl 0394 g3de Sl (tal38l 5 o o

Lsly Gt o Censl o fad ol 5l 2y il 5 5l Juad jo Cyanophyta asls Slsl3 casg; OYB 5o
Iy sl oyt bl 5yl Jad 4o a5Ls ol a8 ol Lis 5 ailsog, oSy owypr 45 55 (V-1 V) Alipour
Solgld Jlo o5 slaols sles o Cyanophyta a5 ab jasive 5 i iyege a0y, (Sl okt addllas jo .ol arils
3 SESDgd aslgx LSle Lad £45 cwyp 0 (Yo V0) Ll K Liu .(Faal, 2011) <. 039y ole pluw
wglbe Ll s |, Cyanophyta asls Jlgl s oe YU JJs Balyangdian axl o slews g (Sojs Jolse b LU
sllls slalame 4o pslie sl 5l Ludsilo (Liu et al. 2010) wis,S wdlel o] g covssle,3 5 olié slge
Sz w0 Wil azen (Harris, 1986) aiie ai, 4 0B 55 Jooee caslinl bl 5l g by 0 5 00
anlllas opl o 1) Slslys g i olaws oy 1S Chrysophyta (Bellinger & Sigee, 2010) axiwa pglio 555 55
A 5155 5l Jad o Lais 4 wd saslive Cawsg, OB o Dinobryon wis ks asls ool ool atsls

(sl 13 0 olS el 42813 (615 855 ool i 3 oo Jsbo 53 1y ol (ils i O ol
Al o Jlo U5 o 1y (Sl Glsl8 it T Lo a5 Lo iy 568 (LS iy o 4 calizee
¥ ol el iy Jyad il & Comd Selo GLE 5 Jlsl5 aF bl Jab 1o el a3l (615 paigas lpolSin]
2 Sl (Sl al Jlost LYs alealcenl atils (6,10 paigas sloollina] plo b anslie )5 1) Sll 8 oyt
ol ol sl gy Gl cyliasl Juad 55 Syl 2alS (T slos 509 camslio 4 Olion |y bl b ) oSl o]
oolaiwl oz ad g 09 co oKl pl Ol v JKaia olS o a5 il ;o g o lgs clS gl YU 5l cadd
el gy YU oSyl pl b Sl Jlgl )3 o158l ey iy 0,bgo ot jo olond soogS 5l l5,5Las ol

it ot s it Juab 15 F 5 ¥ sloolSin] 55 (Fogll (a5l sl jpi> 5 5ally a5ls oll
5 S0l lie olSusl dan 1o 50l g Lisli fad jo ailosgy (Sogll BB liww) Jad 0 0 5 ¥ .V oSl g (So4ll
S5 sm el 5 ol b 5o Sl aali8l ezt LV alazrjf s o opmme 035]T 5 asbl ol33l loelSi] s
o @l e Sein 2ol o a5 (Ll )0 @i o)lbes <iS sl YU O cdls Gl ol gles (o9 YL
VB (Sogll Slglyd Lialial el g o)bgo i jo oleand (sloogS 31 )l5,5laS ol 5 oolaiw] iz g 95 g0 SYU
Lol Juad opl 5o Zannss,


http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

VEF Foylods AT 0,90 « uwr j pale 40 (pgd (sloaisl \#

S £ Larls Lad (Sl (Watson et al. 1997) as)ls 45 0 YU 1555 g5 51 awgio SogdT b slac]
Jad 95 (nl o Vb (Fiaa £955 oaiadylas o5 Cewl 039y o fad bl 5l piin (Ll g jlee Jad 50 gmaens 5 (9il0
£S5 LIS o2 sl g bl Jad Gl 935 (a3l § Sispie £955 (a3l (ad (oSl Wbl iz adlise
sl sl ol b wlol 5ai)ls cuie alayly ool SOl e g S lacames ;0 i) 95 eVl
Sl Jad o VB Sogll el oYL L.w., SOl shls 5l g bl g ke sl ad ;o Cadg, VB (S 95
ML dlaling, 5| jee pKin a5 Conl iy oo OYB 4 0g,LL ail3ag, 5l a5 O o8 slaasly og,9 e @ NI
lasS 5l Gl yolas esliul e 4y Jlor Jad ;5 Grizres S o0 VB 4 355 oljen 4] (65)5liS slaclay 5 lalivy,
Gl Jloaml s ol (VU B (Sogll OV Ol s 55La8 g l5m 5 VB T s L 5 i )50 50 (olomct
QL) oolazwl O 9 "59'“"‘5" uyl: LJ"‘ g_j aja_.u ),i.o.p uMJbLf [EPOW) as ulwla B c:).s Q)Lgsé INAY 6‘).» UYL
ol g 05bg0 S jo  Sleends sbogS 5l ol eliS

Sl g it Ly ) A2 e oy Loeloag, 5 oo 55ty 59 (ol & pslie (Sl (slocis?
Barl’a ) ..\.:5..»‘59 Ja.».?ba )‘ LQOJ.».}}” B> [ e} GLQJ] ‘_gLQ:‘_J}L.u )° k_,;l—‘).&.{: 9 ‘5” »)‘5.4) g,uS)J Lv L_;).‘a )l 9 \.\.’9».0‘.5@ u] u)...w.ﬂ
3l el @l (o 5 sleel BB 5 585 4 4z g3l 5 355 oltin; (aome Sllgi 0 (Sl el oo Gl 0950
iedsST ole Syl jo (Sda aslex 5l ekl Jlols LY 5l b asls ple b oalae o Sl sl SSlas
Taylor, et al., 2004; Kalita & ) cul cpbime bawgs boan¥T cuas § CunS ol ozl ol slopinnwsS]
.(Baruah, 2024

s‘;éyﬂ OM‘;JM GLQM » oj)l.c sd}‘o;)y )‘..))9})) CS‘YL’ )AJL) ua:'L..u )l :\S cssl.iboli,.ml wlmlj.; )..oL> d.xJUaA )O
onlpls ailasls 1y Slsl s s> Qocystis g Pinnularia Peridinium Trachelomonas o s 5,50 sla i
Wit b Fogll e a5 i) sloas L Glgieds Gl o |y 398 Sla i Guiz ol 5l ol slaaisl wlul 5

&l Sl
Sy il Glgls 5l e iS00 Sl W0 S (6 Ken G ol plol o a5 SLS den ) dlie oy
o Rl liasens ;) ol las

&8l Bl
2 @dlie o)l allie cpl Baiags Jlobl 5 L


http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

\V Ol 9 62 | (Klo (wwj sloas b jf ooliiw] b Cousngy YU (S jels5T (b 5/

References

Abbasi, F., Poursoufi, T., Fazel, A. A., Mansouri, B., Piri, H., & Gharanjik, B. M. 2023. Water
monitoring of the reservoir behind the Boostan dam using the Palmer index. Journal of
Fisheries, 76(3), 455-471. (in Persian) https://doi.org/10.22059/jfisheries.2023.353288.1360

Abdulzadeh, A., Ramadan Nejad Qadi, R., & Sadeghipour, H. 2009. An Introduction to Algae, Fungi
and Lichens. Gorgan: Golestan University Press. (in Persian).

Alipour, M. 2012. Ecological Study of Algae and Aquatic Plants in the Estuary of Babolrood, Talar and
Haraz Rivers. Master's thesis, Mazandaran University, Iran .(in Persian)

Allende, L., Tell, G., Zagarese, H., Torremorell, A., Perez, G., Bustingorry, J., Escaray, R., & Izaguirre,
1. 2009. Phytoplankton and primary production in clear-vegetated, inorganic-turbid, and algal-turbid
shallow lakes from the pampa plain (Argentina). Hydrobiologia, 624, 45-60.
https://doi.org/10.1007/s10750-008-9665-9

Babazadeh, M. 2012. Ecological survey of Fereydunkanar International Wetland. Master's thesis,
Mazandaran University, Iran .(in Persian)

Barra, L., & Greco, S. 2023. The potential of microalgae in phycoremediation. IntechOpen. doi:
10.5772/intechopen.1003212

Bellinger, E. G. & Sigee, D. C. 2010. Freshwater Algae: Identification and Use as Bioindicators.
Chichester: A John Wiley & Sons, Ltd, Publication. https://doi.org/10.1002/9780470689554

Benndorf, J., Uhlmann, D., & Putz, K. 1981. Strategies for water quality management in reservoirs in
the German Democratic Republic. WHO Water Quality Bulletin, 6, 68-73.

Boney, A.D. 1925. Phytoplankton. Translated by: Mohammad Reza Rahimi Bishr. Rasht: Shahr Sabz
Publications .(in Persian)

Dubey, D., Kumar, S., & Dutta, V. 2022. Algae and Macrophytes as Bioindicators of Freshwater
Ecosystem. In: Sobti, R C, Malhotra, S.K. Jaiswal, K., Puri, S. (ed.) Environmental Studies and
Climate Change (pp. 441-467). CRC Press.

Faal, Z. 2011. Water quality investigation of Bahmanshir River using algae as biological indicators.
Environmental Science and Bioengineering, 52, 41-49. (in Persian)

Farhadian O, Heidari S, Sedaghat R, Mahboobi Soofiani N, Ebrahimi E, Asdollah S & Motaghi, E .
2013. Distribution, Abundance and Biodiversity of Phytoplankton from Hanna Dam Lake, Isfahan,
Iran. Iranian Journal of Applied Ecology, 2 3), 65-79.
http://dorl.net/dor/20.1001.1.24763128.1392.2.3.6.9

Gharibkhani, M., Tatina, M., Ramzanpour, Z., & Chobyan, F. 2009. Investigating the diversity, density
and abundance of phytoplanktons in Stil Wetland, Astara. Fisheries Journal, 4, 41-54 .(in Persian)

Gholami, Z., Mortazavi, M. S., & Karbassi, A. 2019. Seasonal variation of phytoplankton populations
in relation to hydro-biological factors in coastal waters of Persian Gulf and Oman Sea (Hormozgan
province). Journal of Aquatic Ecology, 9(3), 38-58. (in Persian).
http://dorl.net/dor/20.1001.1.23222751.1398.9.3.4.7

Gunale, V.R. & Balakrishnan, M.S. 1981. Biomonitoring of eutrophication in the Pavana, Mula and
Mutha rivers flowing through Poona. Indian Journal Environmental, 23(4), 316-322.

Hoffman, J. 1998. Assessing the of environmental changes in a landscape by means of ecological
characteristics of plant species. Landscape and Urban Planning, 41(3-4), 239-248.

Jafari, N. 2007. Ecological Studies of Aquatic Vegetation of Pune's Wetlands. University of Punna,
India.


https://doi.org/10.22059/jfisheries.2023.353288.1360
https://doi.org/10.1007/s10750-008-9665-9
https://doi.org/10.1002/9780470689554
http://dorl.net/dor/20.1001.1.24763128.1392.2.3.6.9
http://dorl.net/dor/20.1001.1.23222751.1398.9.3.4.7
http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

VEF Foylods AT 0,90 « uwr j pale 40 (pgd (sloaisl A

Jafari, N., & Gunale, V.R. 2006. Hydrobiological study of algae of an urban freshwater River. Journal
of Applied Sciences &  Environmental Management, 10 (2), 153 — 158.
http://dx.doi.org/10.4314/jasem.v10i2.43697

Jafari, N., & Hosseinzadeh, A. 2010. Ecological investigation of phytoplankton and their correlation to
environmental  variables.  International  Journal on  Algae, 12(2), 169- 184.
http://dx.doi.org/10.1615/InterJAlgae.v12.i2.60

Jafari, N., Gunale, V. R., & Trivedy, R. K. 2006. Biological assessment of an urban river using algal
indices. International Journal on Algae, 8(1), 19-31. http://dx.doi.org/10.1615/InterJAlgae.v8.i11.20

Jamalo, F., Nejad Sattari, T., & Falahian, F. (2005). Epilithon diatoms of Jajrud River. Journal of
Environmental Science and Technology, 7(3), 98-113. (in Persian)

Kalita, H., & Baruah, P. P. 2024. Algae as Bioindicators of Environmental Health in Protected Areas.
In: Innovations in Biological Science Vol. 4. BP International, pp. 151-160.
https://doi.org/10.9734/bpi/ibs/v4/3400G

Khaleghi, M., Sharifian, S., & Sadouq, A. 2011. Bioindicators and the use of living organisms to
evaluate environmental impacts in marine communities. Makran coast and the maritime authority of
the First National Congress of Iran, 1-6. (in Persian)

Khodaprost, S. H. 1999. The final report of the Anzali Wetland hydrobiology project during the years
1992 to 1996. Gilan Province Fisheries Research Center, 156. (in Persian).

Kholfe Nilsaz M. 2009. planktonic Frequency and Biodiversity survey of Shadegan wetland and
determination of its trophic status. Journal of Marine Biology, 1 (3), 1-13. (in Persian)

Kholfeh Nilsaz, M., & Kianersi, F. 2013. Assessment of phytoplankton in agricultural sewage as a
feasibility index of aquaculture in Karoon River (Ahwaz to Khorramshahr). Iranian
Scientific Fisheries Journal, 22(2), 55-64. (in Persian)

Khosravi Reine, M., Nejad Satari, T., Mefalahian, F., & Metaji, A. 2010. Identification of different
species of diatoms in Haraz River and its relationship with water physicochemical factors. Journal
of Environmental Science and Technology, 12(4), 151-162 .(in Persian)

King, L., Jones, R.I. & Barker, P. 2002. Seasonal variation in the epilithic algal communities from four
lakes of different trophic state. Archiv fir Hydrobiologie. 154(2), 177-198.
https://doi.org/10.1127/archiv-hydrobiol/154/2002/177

Liu, C., Liu, H., & Shen, H. 2010. Seasonal variations of phytoplankton community structure in relation
to physico-chemical factors in lake Baiyangdian, China. Procedia Environmental Sciences, 2, 1622-
1631. https://doi.org/10.1016/j.proenv.2010.10.173

Maleki, P., Patimar, R., Jafariyan, H., Ghorbani, R., Gholizadeh, M., & Harsij, M. 2020. Ecological
assessment of organic pollution in the Gorgan Bay, using palmer algal index. Iranian Journal of
Applied Ecology, 9(1), 45-59. http://dorl.net/dor/20.1001.1.24763128.1399.9.1.6.4

Palmer, C. M. 1969. A composite rating of algae tolerating organic pollution. Journal of
phycology, 5(1), 78-82. https://doi.org/10.1111/].1529-8817.1969.tb02581.x

Pourheydar Khoshkrudi, B., Jafari, N., & Naginezhad, A. 2014. An ecological and floristic study of the
diatoms in Babolrud River. Iranian Journal of Plant Biology, 6(19), 43-56. (in Persian)
https://dorl.net/dor/20.1001.1.20088264.1393.6.19.5.6

Rahmani, T., Poorbagher, H., Javanshir Khooie, A., & Bahrami Kamangar, B. 2013. Temporal Changes
of Phytoplankton Communities in Surface Layers (0.5 m) of the Zerebar Lake. Journal of
Fisheries, 65(4): 389-398. (in Persian) https://doi.org/10.22059/jfisheries.2013.30542

Rajkumar, M., Rajasekar, K. T., Sun, J., Jenkinson, I. R., Prabu, V. A., & Perumal, P. 2012.
Phytoplankton diversity in the Parangipettai coastal waters, southeast coast of India. Journal of
Environmental Biology, 33(6), 1115-1125.



http://dx.doi.org/10.4314/jasem.v10i2.43697
http://dx.doi.org/10.1615/InterJAlgae.v12.i2.60
http://dx.doi.org/10.1615/InterJAlgae.v8.i1.20
https://doi.org/10.9734/bpi/ibs/v4/3400G
https://doi.org/10.1127/archiv-hydrobiol/154/2002/177
https://doi.org/10.1016/j.proenv.2010.10.173
http://dorl.net/dor/20.1001.1.24763128.1399.9.1.6.4
https://doi.org/10.1111/j.1529-8817.1969.tb02581.x
https://dorl.net/dor/20.1001.1.20088264.1393.6.19.5.6
https://doi.org/10.22059/jfisheries.2013.30542
http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1 ]

\4 Ol 9 62 | (Klo (wwj sloas b jf ooliiw] b Cousngy YU (S jels5T (b 5/

Round, F. E. (1981). The ecology of algae. Cambridge University Press.

Sabkara, J., & Makaremi, M. 2003. The Density and Distribution of the Planktons, In Maco Reservoir
Dam. Iranian Scientific Fisheries Journal, 12(2), 29-46. (in Persian)

Saeedi, H., & Ashja Ardalan, A. 2009. Study on identification and abundance of phytoplankton in
coastal waters of Golshahr coast, Bandar Abbas (Persian Gulf). Journal of Animal
Environment, 1(1), 17-25. (in Persian) https://dorl.net/dor/20.1001.1.27171388.1388.1.1.3.3

Sakhaei, N, Doostshenas B, Mobed P. 2018. Determining the Bahmanshir River health and biodiversity
using Nygaard-Palmer and Saprobic indices. Iranian Scientific Fisheries Journal, 26 (5), 153-166.
(in Persian) http://dorl.net/dor/20.1001.1.10261354.1396.26.5.3.8

Salavatian, M., Abdullahpour Beria, H., Nizami Balochi, Sh., Makarmi, M., Pourgholami Moghadam,
A. 2010. Species composition and determination of phytoplankton density in the lake behind the Lar
Dam. Lagoon Magazine, 3: 26-37 .(in Persian)

Sandhall, A. 1927. Color Atlas of Planktonology. Translated by Abbas Esmaili (2001). Publications of
the Iranian Fisheries Research Institute. (in Persian)

Shams, M., & Afsharzadeh, S. 2010. Species diversity and ecological studies Euglenophyta in the
Zayandeh Rood lake dam.Taxonomy and Biosystematics, 2(3), 1-10. (in Persian)
https://dorl.net/dor/20.1001.1.20088906.1389.2.3.2.3

Talebpour, S. 2011. Floristic and Ecological Survey of Microphytes, Aquatic Macrophytes of Posht
Neka Pond Lagoon, Mazandaran. Master's thesis, Mazandaran University, Iran .(in Persian)

Taylor, S. L., Roberts, S. C., Walsh, C. J., & Hatt, B. E. 2004. Catchment urbanisation and increased
benthic algal biomass in streams: linking mechanisms to management. Freshwater Biology, 49(6),
835-851. https://doi.org/10.1111/5.1365-2427.2004.01225.x

Tekebayeva, Z., Bazarkhankyzy, A., Temirbekova, A., Rakhymzhan, Z., Kulzhanova, K., Beisenova,
R., ... & Abzhalelov, A. 2024. Ecological Assessment of Phytoplankton Diversity and Water Quality
to Ensure the Sustainability of the Ecosystem in Lake Maybalyk, Astana,
Kazakhstan. Sustainability, 16(22), 9628. https://doi.org/10.3390/sul16229628

Teymuri Nomandani S, Atashbar Kangarloei B, Imani A, Asalpisheh Z, Haghi Vayghan A. 2022.
Temporal study of Solduz wetland microalgae in southern part of Lack Urmia. Wetland Ecobiology,
13 (1), 19-34. (in Persian)

Watson, S. B., McCauley, E., & Downing, J. A. 1997. Patterns in phytoplankton taxonomic composition
across temperate lakes of differing nutrient status. Limnology and Oceanography, 42(3), 487-495.
https://doi.org/10.4319/10.1997.42.3.0487



https://dorl.net/dor/20.1001.1.27171388.1388.1.1.3.3
http://dorl.net/dor/20.1001.1.10261354.1396.26.5.3.8
https://dorl.net/dor/20.1001.1.20088906.1389.2.3.2.3
https://doi.org/10.1111/j.1365-2427.2004.01225.x
https://doi.org/10.3390/su16229628
https://doi.org/10.4319/lo.1997.42.3.0487
http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

1F+F Fo,lods AY 0,90 “fi‘.mg)‘lo}lc).: wy‘;&wb

)’| (5‘5'"\"“’. ﬁgl@'

KW ,;’LwLu'b 6&;5.,1;

Gomphonema

T

£

[ G2-50-920¢ U J1I'Fenup'9T0E 0 WoJ papeojumoq ]

[T¥2ZT¥aNmeoze 0T

loal


http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

3
5
M
8
).
]
>
4
2
3
:
9
{
4
4
o)

[ §2-G0-920¢ U0 113Ny 9T0Z 10 Wolj pepeojumod | [Ty eT™aNreoZz ot :10d ]



http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-25 ]

[ DOI: 10.22034/NBR.12.4.1]

1F+F Fo,lods AY 0,90 “;Z‘wug)‘lo}lc).: wy‘;&wb

Yy



http://dx.doi.org/10.22034/NBR.12.4.1
https://c4i2016.khu.ac.ir/nbr/article-1-3692-fa.html

Yy OlsRe0 g gy | Sl s slead i jl ooliiw! b Candgy oYU (S 59/65T b sy

ol ] g Jomad (as Ll SUST a Camndgy YU (6510 11 digod (soolKw| 4o ool bl LSl Cow b tawgn Jgo

() rpa> pas g (+) i
Appendix Table: List of Identified Algae at Roodbast Wetland by Phylum, Season, and Station; Presence (+)
and Absence(-)

Season Winter Spring Summer Autumn
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