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Tablel: Geographical location of established sampling stations of Doiraj Dam Lake

Location Station N E
Lake entrance 1 32°039°17.11” 47°32 36.05
Stations in lake 2 32936" 25.8” 47028 4.2
3 32°36" 8.4 47°26° 1.2
Stations out of lake 4 32035739.39” 047°23° 56.71"7
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Table 2: Classification of water quality based on the
Shannon-Wiener diversity index (Shannon, 1948)

shannon wiener index Pollution level

3-5 Slight
1-3 Moderate
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Table 3: Assessment of water quality by Hilsenhoff Biological Index (FBI) at the family level (Hilsenhoff, 1988)

Degree of organic pollution water quality FBI
Organic pollution unlikely Excellent 0.00-3.75
Possible slight organic pollution Very good 3.76-4.25
Some organic pollution probable Good 4.26-5.00
Fairly substantial pollution likely Fair 5.01-5.75
Substantial pollution likely Fairly poor 5.76-6.50
Very substantial pollution likely Poor 6.51-7.25
Severe organic pollution likely Very poor 7.26-10.00
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Figure 1: Percentage abundance of different macrobenthic groups in the sediments of different stations of Doiraj (2019)
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Figure 2: Abundance of macrobenthic groups identified in sampling stations and seasons of Doiraj (2019)
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Figure 3: Frequency of different macrobenthic groups in different studied stations in Doiraj region (2019)
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Table 4: Values of biological indices of macrobenthos in the studied stations (2019)

Station S N d H’ J’
Stl 4 1364 0.41 1.27 0.92
St2 2 176 0.19 0.69 1
St3 2 88 0.22 0.69 1
St4 2 2992 0.37 0.41 0.29
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Table 5: Calculated values of HFBI index and water quality of Doiraj Dam in the investigated stations and seasons

(2019)
Season _ _ Station _ _
stl Quality st2 Quality st3 Quality st4 Quality
Summer 5.71 Fairly poor 6 poor 6 poor 5.16 Fairly poor
Autumn 3.07 Very good 4 good 6 poor 4 good
Winter 4 good 0 - 0 - 5 moderate
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Table 6: The list of different groups and species of macrobenthos identified in the study Doiraj Dam (2018)

Phylum class order Family genus species Resistance
Muollusca  Gastropoda Pulmonata Limnaidae Limnaea Limnaea peregra 6
Arthropoda Insecta Diptera Chironomidae Chironomus chironomus sp. 6

Ephemeroptera Baetidae Baetis Baetis rhodani 4
Ephemerellidae ~ Ephemerella  Ephemerella sp. 4
Plecoptera Perlodidae 1
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Figure 4: The average percentage of organic matter and total silt in the sediments of different stations of Doiraj Dam
(2019)

WY


https://isfj.ir/article-1-2677-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

ol g5 (a5l 55 jslin VB LS Slelas]
S ol plas |y smals W) Gl @ ler Jad 5l s
(tliordisSased Jolge i aiile llse o Jods

9ok Jad )0 e 8 Ll s oS 5 Ol
(Fathi et al., 2016) o \lgie lsls

3,90 oliws! adS o gils o asls Olynss

G ooliwl L a5 gl pdiges calite Joad g adlas

Gl opls g9 als 0)50 0 o5 O (&S gandil
aids yo 1, axlllas 5 90 adlaie (Walen, 2002) col suis
50 a5 ) Bl e aes o )8 0L ;aﬂ L &S
S0 )18 bawgie Sogll b A dalb

o 30l8 ) oz lyae b bLs )l o HBI 5 a3l
390 (Sloduory dwlore 4555z g 004 (5 ,3YL s glyls
L esla ol ol o acals wanl (53 LLS cons 5L
oals sae ax 0 il jo ] Gglaie b el ple
F oS! ol O yigo cutS sasmoylias wil i8> oS
as 005 Ephemeroptra codle b Slgl 8 oy yiios sl
oerls a5l g ans ‘;ojﬂ 4 olas oolgils oyl
e S 4y by CelS e Soriels (&S
P Al 5V Glaciw! ol las bolws! plo oy
loolSin 4 Coni 1) (5 on (Sogll Comdg o cuty
ol Sl s s las s S oS jaas T )
e o Hlid Boginds s

oy Ly analy U1l el s el
sheme a3lh &5 (IS —odew SIS sy G i
50 i 0a ¥ B3 g I olge gz (gl pawlio
aS ool 5l el sas 6, Solul Y5 ¥ slaolSis!
Solil Slgw, L5l Gl 5 I olse 2oy
NN W oo i 1 gyl dae B el
I R
Slaws o S bl el slaolKiis! jo (655504 S o
Ao, polde (o i LY oV slaolSs! o lajging Slo
Slge (glgizme .l 0ol sdmlice 5= cdws g JT 0lge
Sl Sl sy lie S e
S g5 g GhlR el e jo lajeing Sl
ol 0T (25,5 5 O30 SVl 5o Ly Sle

WY

-y

T o sledl sloistig,Slo L 98 Sy 5
Sl codle oy Sldllas jo g0l liime .25y
Wlosga o L5l Laailssg) 5 b s (iS5 50 3l
&9l s slodisS Ll Jad o (Pillay, 2004)
s (S35l 4y pglie sleal (asLs a5 (Ll oS5 wiile
Jaad plo jo bl il oads snalice o5 51,5 0 logiles 4
Aiog Gl ) 0 50 rolKiin] o Dl i glaog,S
axl,o 0 (Y+ 0 V) o, Ken 5 Sabzalizade axllas ;o
Syl 095 ¥y bgye lajoin (Slsly2 o im0
polie slaaiss) 0392 odagis e 9,¥ § Ol 5 S o5
R WS A NRe S S Y
Wl 1o ras cBolliuy! 5 axlllae oyl 4o ailaily
S (689)9 Bl g a8 (SlglS 5 o5l ()33
5 £55 5 olRiu) ra, oSl 5 (VoK)
Sabzalizade et al., ) wloogs 5,65 5 (5 yien Jlgl,8
(2007

Alizie slooliin] )3 yugm PLS g9 Lals Sl
>l Gl 5o pled pae cewl ool SLIY Jgam o
S alBee LY sVl ol o o oLt g9
S LSy G g 08 Ll pd g o Sty O Laims (105
e o Fathi cldlhe .codls bolSiny ol
a5 ols lis sl WY LS wlelozzl y (2016)
g5 Ll 5 slagS sle atlh polie Slpnss
VG onl (oyp 090 sloolliwnl o sug —ppila
2 iSs 5 ey Bl & ]y alts il 5 03 SIS
oS (Fathi et al., 2016) ols s VB Sl yog
o odalive ol Jad )0 yug-(rpld 985 (s Jlada
5 S a3z o a4 el (nl ey oe Sl oS ol
Sl gy Rl g gl Jad o oliis 08 cle
21y aals aig, (Y- 2 7)o Ken s Qane .ail olS
ol e 5 s, esabivo 5l b Jles o5l 555 sl
ol alord 5 (Seed sloyially 5o i 51 20 1, el
Slgo falS Olpia (S5 S 2 e <S5 ) S
Qane ) wiuils .. g Slogzge cawlio 4385 Cyz olie
» (VV9) oK g Fathi wldlas 4o et al., 2006


https://isfj.ir/article-1-2677-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

w b gonsd a4l o i€ dalllas

OlolSen 5 S,I6LS

Azami, J., Esmaili-Sari, A., Abdoli, A,
Sohrabi, H. and VVan den Brink, P.J., 2015.
Monitoring and assessment of water health
quality in the Tajan River, lIran using
physicochemical, fish and macroinvertebrates
indices. Journal of Environmental Health
Science and  Engineering, 13:1-12.
DOI:10.1186/s40201-015-0186-y.

Carney, E., 2009. Relative influence of lake age
and watershed land use on trophic state and
water quality of artificial lakes in
Kansas. Lake and Reservoir
Management, 25(2):199-207.
DOl:0rg/10.1080/07438140902905604.

Catherine, M. and Yong, H.S., 2012,
Freshwater Invertebrates of the Malaysian
Region. Monash University Malaysia,
Malaysia, 861 P.

Dudgen, D., 1999. Tropical Asian Stream.
Zoobenthos, Ecology and Conservation.
Hong Kong University press, China. 844 P.

Fathi, P., Ebrahimi, A., Esmaieli, A. and
Mirghafari, N., 2016. Biological evaluation
of Chaghakhor lagoon using benthic
macroinvertebrates.  Applied  Ecology,
5(15):89-77. [In Persian]

Fisheries Science Research Institute, 2014.
Identifying and introducing the aquaculture
capacities of the country's internal water
resources. 49 P. [In Persian]

L cu).‘;m J.‘>|\> le.(boliw;‘ Couw A Qi u.,.:alfj (f 9 \
WIQSL»@LQ)L?CJB)@T&;&%@L@M&JQ
Chironomous s,¥ jsa> 10 3l o 1y (pl .ol of o
L_SL&oliu.ul B uo5..a.‘>4.| (U#AL' Ja;‘).w L ‘55L4Lo 4.!35)
Y 9 Y L_SLmoliw.“ )b LQQ}....SL' Sloss w..:olfj\" 9 Y
oLea ¢ Kalfeh nilsaz adllas ;o 5,5 oonlin
O3 ol aS ol asiive @ o dww p (Y2 VA)
Wdg: 1097 0 56 SiehgSle slaegS @515

(Kalfeh nilsaz et al., 2018)
Spe ) slagall g G il @S peluly
bugie (Sodll grgs ww Sty azbpe Ol (o)
ol o ‘_gld..i; wflj.s u...mlf Blo UL“"’ ‘) c:‘h'ﬁ’“
G S Ol 0o Sle caale JJo a4 s cuay
515 Ll g Sogeine (295 5 63959 sloollin
0P 9 o3 Sjging Sbe (arexr (6581 i oS 2uiS
Lyl b oaisS S a5l B aias o plis |y b
Olypss aldS Glgs oad (IS 50 il daore gllasls
g s o a1 Lajsing Sl o515 5 855 59 o eunlive
098 &S b Jelge asly cls ‘;osﬂ o S92
Jelse g aim o )8 o San] 56 cov |y adlaie
$looygd » Fge Jalse pogasd SuelsST 9 Sujglsn
2l g (20 opxiy @Sl Ll 9 SIS0 (e ados
39 9009 )08 ;50 Slilugd ol jo ailgs oo i Julge

&b
Ahmadi, M. and Nafisi Behabadi, M., 2001.
Identification of indicator invertebrates of

running water. Tehran, Khyber Publications.
244 P. [In Persian]

WY


https://doi.org/10.1080/07438140902905604
https://doi.org/10.1080/07438140902905604
https://isfj.ir/article-1-2677-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

Hilsenhoff, W.L., 1988. Rapid field assessment
of organic pollution with a family-level biotic
index. Journal of the North American
Benthological Society, 7(1):65-68.
DOI:10.2307/1467832.

Holme, N.A. and Mocintyre, A.D. eds,
1984. Methods for the study of marine
benthos. Oxford: Blackwell Scientific
Publications, United states. 378 P.

Khalfe nilsaz, M., Dehghan madise, S.,
Hooshmand, H., Mohamadi, GH. and
Seyed mortezaie, S., 2018. Investigation of
Fisheries Exploitation and Assessment of
Fish Production Capacity of Seymareh Dam
Reservoir. South of IRAN Aquaculture
Research Center. 345 P. [In Persian]

Needham, J.G. and Needham, P.R., 1941. A
guide to the study of fresh-water biology,
with special reference to aquatic insects and
other invertebrate animals and phyto-
plankton. Comstock Publishing Associates,
New York, 88 P.

Pillay, T.V.R., 2004. Aquaculture and the
environment.  Fishing News  Books,
Blackwell Publishing, Roma,ltaly. 456 P.

Qane, A.M.R., Ahmadi, A. and Esmaieli, A.,
2006. Biological assessment of Chafrood
River (Gilan Province) using macrobenthic
Invertebrate. Journal of Agricultural Sciences
and Techniques and Natural Resources,
10(1):258-248. [In Persian]

Sabzalizade, S., Eskandari, Gh. and Khalfeh
nilsaz, M., 2007. Final report of the Dez dam
ecology survey. South Iran Aquaculture
Research Center. p. 63-67. [In Persian]

RN

Shannon, C.E., 1948. A mathematical theory of
communication. Bell System Technical
Journal, 27(3):379-423. DOI:10.1002/j.1538-
7305.1948.th01338.x

Simeonov, V., Stratis, J.A., Samara, C.,,
Zachariadis, G., Voutsa, D., Anthemidis,
A., Sofoniou, M. and Kouimtzis, Th., 2003.
Assessment of the surface water quality in
Northern  Greece. Water  Research,
37(17):4119-4124.  DOI:10.1016/S0043-
1354 (03)00398-1.

Varnosfaderany, M.N., Ebrahimi, E,
Mirghaffary, N. and Safyanian, A., 2010.
Biological assessment of the Zayandeh Rud
River, Iran. Using Benthic
Macroinvertebrates, 40(3):226-232,
DOI:10.1016/j.1imno.2009.10.002

Walen, J.K., 2002. Assessment of stream
habitat, fish, macroinvertebrates, sediment
and water chemistry for eleven streams in
Kentucky and  Tennessee, Virginia
Polytechnic Institute, Concussion Awarness
Training Tool, Vancouver, 71 P.

Williams, W.D., 1980. Australian Freshwater
Life Macmillan. South Melbourne. 321 P.


https://doi.org/10.2307/1467832
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi84OTTnJaCAxWbQ_EDHRQVCfcQFnoECAgQAQ&url=https%3A%2F%2Fwww.cornellpress.cornell.edu%2Fimprints%2Fcomstock-publishing%2F&usg=AOvVaw0Kh9VoMUyJnwwzOTmVZue3&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwi84OTTnJaCAxWbQ_EDHRQVCfcQFnoECAgQAQ&url=https%3A%2F%2Fwww.cornellpress.cornell.edu%2Fimprints%2Fcomstock-publishing%2F&usg=AOvVaw0Kh9VoMUyJnwwzOTmVZue3&opi=89978449
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
http://dx.doi.org/10.1016/j.limno.2009.10.002
https://isfj.ir/article-1-2677-fa.html

[ Downloaded from isfj.ir on 2026-01-29 ]

Iranian Scientific Fisheries Journal Vol. 32, No.4

Study of water quality of Doiraj Dam using bio-indicators based on macrobenthos
Kiyanersi F.r"; Jahani N.%; Banitorfizadegan J.*; Mazraavi M. *; Hoshmand H.*
*farahnaz.kianersi@gmail.com

1- Aquaculture Research Center -South of Iran, Iranian Fisheries Science Research Institute
(IFSRI), Agricultural Research Education and Extension Organization (AREEO), Tehran, Iran,
Ahvaz, Iran.

Abstract

In this study, due to the importance of Doiraj Dam Lake, which supplies an important part of
agricultural water of Dehloran and Mosian, the assessment of the lake water was carried out in
order to develop aquaculture activities and investigate the possibility of fish farming in the lake
behind the dam. For this, 4 stations selected, the entrance, before and ater the lake and sampling
were done in three seasons by using Van veen grab with with 0.0625 m?

The results of this study were determined based on the biological indicators. In benthic indices,
the quality of water was evaluated by determining the species composition and biological value
of different species using Shannon-Wiener diversity indices and Hilsenhoff Family Biotic Index
(HFBI). The HFBI index in the studied stations ranged from 3.07 to 6.07. In general, based on the
biological indicators, in most of the stations and seasons, moderate pollution was observed, which
was more evident in the stations before the dam due to its without move nature than the entry and
after stations.

Keywords: Doiraj Dam, Macrobenthos, Shannon-Wiener diversity indices, Hilsenhoff indices,
water quality
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