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Protozoa
Centropyxis sp.
Epistylis sp.
Paramecium sp.
Tintinopsis sp.
Rotifera
Asplanchna priodonta
Bdelloid rotifer
Brachionus calciflurus
Brachionus urceolaris
sp. Collotheca
Euclanis dilatata
Filina sp.
Gastropus sp.
Keratella sp.
Keratella quadrata
Keratella cochlearis
Keratella tropica
Lecane luna
Polyarthra sp.
Rhinoglena sp.
Syncheata sp.
Cladocera
Bosmina sp.
Daphnia sp.
Copepoda
Cyclops sp.
Copepod nauplii
Diaptomus sp.
Zoobenthoz
Balanus nauplii
Chironomus sp.
Balanus cypris
Fish larvae
Insecta
Nematod

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*



http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

Y|

e 2035 )0 Batdundad 9 (29 plw s RS 5 ool

(1F+1) ik (slaolSium 5 W35 55 (955 535 (o a0 5 ao) JS 0399155 5 (o a3 388) o513 Sl pasdi =0 Jgir

o ls e ols > Sl 20,958 099
039 oS5 0355 o515 0355 oS5 035 o515 0355 oSl
oS!
Y/¥ A\RLZA% M AAlA% Yo/# FEAY/Y YV FAY/YV /Y AAY/Y \
Y/¥ \AYE \tid \ PRIV NY A A% VA FAYIY /A AARRYR Y
/0 v Y/ frav A% \Foa/e Y/% APV Y/ Qee/e Y
VIA YAYY/Y \Vid INLZA% /f YY) Y/ Oee/s oY YRV ¥
Y/ Oee/e o/Y \YFPIV Yv/# YoV oy YoV 4/ VYO /e 0
¥ YOO+ /+ \W¥ AantA% ARVAS VQee/s Y INEZA% \\vid YYO+/» 14
v/a YA/ \o/f YYeo/s \0/0 ARV A/ \A\ariy A% YRA\PIY \
(1F+)) alizo slaoliius | g boyg 50 b yausSidligiy (sWog ,F o515 wuoyd Wil pudi —F Jgo
o 13 5o ol ,> Sl 205958 0,99
F 7 9 9 3 g 9 % 3 z 3 g 0 Z 3 g¢
= 2 3 2 = 2 g 2 = =1 9 o = =1 3 g = =1 5 2
=) S 3 o T 9 3 Q @ S k) o T S B Q T S B 9
3 o ° 3 3 9o ° 3 3 o 3 53 3 o ° 3 3 o s 3
o 9 = ) Q = o ] o <] = o s =5
S @ =3 o 3 8 S @ S @
g o oS!
N ARVATRN) V) o YY/f . \Al Y/ Wy AR /A OV/Y Y/¥ \ndid /A ay /A #/4 . \
a0/Y . f/A . b4/f . ¥./% . \Qi4 LYASER 7, N VA SR Z\VA S A Vi o Y/f . ao/f \tid . . Y
7€/ YA/ A+ . bo/b . /0 . A¥/A o/Y . . AY/A o/f Vo /A . AV/D IV /A . Y
q./7 . a/f . AO/Y . VE/Y . OV YOOYVARY AKX . IV . a06/4 Y/ A% . ¥
[arAl ZIN Y/ . 7a/v . Yon . AT L B VA4 . oa/Y \As Yo/ \Vid av/e . Yo . o
/0 . ANO . AO/Y . Y A% v/ LI\ Vid . YV/f . YN/& . LVNid A% A% . 4
MY VAR RY. ¢ . Ya/» . FAN YA o LA VA% \27At Y/f 04/0 QAN #Y/¥ Y/¥ Yoy . \4
(1F+)) clido saoliiw ! g Loy ;0 gl gh) (sWog )5 0095 55 wwoyd Ol jundi -V Jou
grys ols e ol > Sl )| 20598 0,99
7 7 §0 7 3 § ¢ § 3 § 0 7T 3 g 0 7T 3 go
D o ] ] D
= § 85 F § § 8§ §E§E §F &8 0§ § 3 &8 F § o8
@ N [} S ol N [} 8 @ N [} 54 ol N [} 54 @ N @ 54
= o - 3 o o ° 3 s ©° ° 3 b o ° 3 = o - 3
o e 5 o 5] 5 o 5] = o <] = o o £
a o o B o o Q o Q o
o o o o o
ol
ARVAY Y VAY QA \RYA% . A/ oy Y/A , RAPAY \ZAR AV A fY/f YO/ AY/F A \\74 . \
40/0 . ¥/0 . Yo/ . 7f/4 . \AZidENRYAL \4/0 OV AV/§ Ve \\74 . a4 /Y . . Y
A/ A Va/» . b+/0 . fa/0 . Q4N /Y . + fYA A OY/» . a%/A A% Y/0 J A
viv/o . YAD . Aarad . [Ndid . NY Y Y&/A O/ NIV . AY/Y . AN A% Ve . ¥
\Y/e f AVIE . YWY . MY . Yo . larAl + VA Al AV/% ¥/ 44/ . Ve . o
VV/A . Yy Y . OF/\ . YY/xY YV 0+ /b . fa/0 - MA . AN . a4/7 A o/f . 4
ON/F VA fVv/f . AKYAl . AY/A [ZA v/ . ay/o ©OYY/F o/ \azid YA 00/4 A\ £f/. . N4

<! L B-mesosaprobity 5 ;.5 oI L oligosaprobity s il

oS aib b sbolKinl (A Jsax) axdls )5 oogll L
2% a0 F N ol (0,98 00 5 F Jls oligosaprobity
ple i iy wisg olayge 0V 5 T glaollins! g ole i)
L B-mesosaprobity _aS dail o calisee sloolKing! g boo,go
W3S Spge omyp @l (A Jguz) aisls 13 ooyl [CIWER

VU bl o pgnle a3l 5:Sle a5 ol Glis s
ANFENT A/FAE-NY ANVENDA g YV 9 2 b (F
Aol VEYE N g VYYESYe AOYEY. A/DAEL/YY
B oS Akl )0 hgte jsbay baolins] (solod o in s 5
o cuaS Lobul ol 5yl 13 05901 Lws T L mesosaprobity
90 ;0 ol sl sloolius!l [0 dslllas alisee (sloo,ge Jsbo o


http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

Oh)ed g sloel 5,0b

SO (bl plo SRy 4wt | YA

SANVEYO BIFAEAY  BFVESYY  DBIYVEVEY g

3,5 dculoes VIV EY/AY g+ /-0 /VA D/FFE-/F)

oS g J Sogll az e Bgprdin (tanj ey el
3 (Sogll e e oS aib ) Gl sboolSin! jo O
arg BB ls > 45 SoglT b lawgie 4t BV 5 F slaolKin]
ol O ceaS ax ST (Y JSe) ad S 3 Y 5 ) oKl o
s WD sanaib 598 atll eoliiul b addllas 3,50 (slaolSin)]
@l §8 slaelinnl o 6385 B ree Son spa> pae Jdu
57 o] jo Bopindir cunj sl jloolaul b ol a8
5 adlas cpl mls plply cand Jlojes a3 ds 1Y
oS b 5 bolKins] obos Ly a5 ols Les O B ) (sbvolSiny)|
5 (F JS2) axsls 18 azgs b L oo o Sogll L bawgie
2y I olge 4y (Fogll e 50 WolSis! o (5lo sixe SO
P>l b)) el

shls @b skl o j0 pople Lasls a5 ol olas
Slass sy cpl b Egezme (0 (P2 0) Widgs (5 )ld gme SIS
Simuliidae Chironomidae Jols  (sj5009,5k  eolgils A
Lumbriculidae .Gammaridae Hydropsychidae .Baetidae
oy (A Jsaz) was oluls Erpobdellidae 4 Spionidae
ol il laolKingl )5 jsing Sle Galisee slooslgils aaST,
Gl sloollins! jo 1)yl oy i Lumbriculidae a5 sl
(A Jg92) Sl 00 0050 ol plos jo a5 (5 jsboay cils
slaxs a4 O olBiws! ,o Lumbriculidae solgls slaws .Sl
AE-ARVA

soolgils  solad o1 (g0 paiges ozl jo sae
SY oKl o Lumbriculidae  oolsils 5l 8 4 bojging Sle
aS ol lid mls (Y Jgaz)aiog Llo,e5 o olasy Kl iSTas
a Glue soae YOIVEVS olaws 4y oST5 o it doolgils o )0
Sl a5 ols ylid gl (V¢ Jeaz) o Chironomidae oslgils
Vg f b Fo¥ ¥ sleolfin] o Bspinds i) asls

(\F+Y)) calio dl.bamJ 9 Lbo)sé 30 ‘535).;&: () Ua:l.m u').u.iu -A J,..\a.

™ ols e ols > Sl 529,958 2o,g0
[FeSioom]
\IAY v/ \Aed \Viai \lid4 \
\/IbF VIV \/IP¥ Y/ VoY Y
V/7A \lidd VIA- VA0 \IFY Y
V/FY VIV VIYY Y/-f VA ¥
ATAR \/bF AR V/a4 VA o
\lidd YN VY AVAN AU 4
\/fY V0O VPO VoY VoY \

(VF1) oy dilsogy Cowsd (ruly Lol )0 L jgiiug Slo (=) jgua pus g (+) joud> Camdg -9 Jgur

aKL..._v\
P o3l gl

| Y v £ o 5 v
Chironomidae + + + + + - -

DIPTERA —
Simuliidae - + + - - - -
TRICHOPTERA Hydropsychidae - + + - - - -
EPHEMEROPTERA Baetidae + + + - - - -
LUMBRICULIDA Lumbriculidae + + + + + + +
ARHYNCHOBDELLIDA Erpobdelidae + + - - - - -
AMPHIPODA Gammaridae - - - - - - ¥
SPIONIDA Spionidae - - _ ~ ~ . .

(VP olius! jo j95u9,5l lrodlgils (6,10 p digs ualg jo sue) bze sl (S| 5 (1Sl -V Joua

s 4 o £ Y Y \ olSy
Y/A£Y /Y FIAEA/N VV/AZYA/ YO/NENS/Y O/A%A/ Chironomidae
VEY ARV Simulidae
CXEF \/#EY/4 Hydropsychidae
\EY/A MAEN /o WAEIVC! Baetidae
/0N /Y VEY \NEV/F IAEZRYA Y/VEY/Q Y/0£Y/4 Y/0£Y/+ Lumbriculidae
VAEAVi4 NEF Erpobdellidae
\/VEE/Y Gammaridae
ARV O/F£4/) Spionidae



http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

Ya |

e 2035 )0 Batdundad 9 (29 plw s RS 5 ool

v T T
.:53
d .|
‘D
3
4,
v
%
.j y =
\_ | |

¥ N 7 v

ol |

(1F+)) Gl oy 5o (HFBI) Bagoandid (s ) ol Ol iy - JSCo

cils salys 1) (&S Ll ssae glp pY A ol CoiS
(Cavan et al., 2017)

e sleolKiw! o |, ez JB cuxes> Cladocera og 5
5 Loyl 51 S0 50 09,5 cnl ol ool lis adllas ol o
onds oays ddlllas (pl ;o a5 WS len b ons (5,5 (slao,gs
O ) 6l (Gemer ad) pglie (SISl sladisS el
SN gete glaaisS S5 g b alS cage 5 wlesls
(Cavan et al., 2017) axead o5 ,ls (6 tdan ol

e o Protozoa og,5 a5 ol lis ol adlas mlbo
Protozoa o5,5 .auisls (oS jaax b g auils jeas | olliw)
Paramecium sp. Epistylis sp. slaaiss Jolis ool  slolis
aS aiog Vorticella sp. 4 Tintinopsis sp. .Centropyxis sp.
0,5 .39 TINLINOPSIS SP. 455 4 3laie 034565 5 ST Oy yden
Sl ySL o] 4ds5 g9 g soumx O ygoa EpIstylis sp. S
2 (I sl (Fogll (2l pre) (gl az,5 Bl 515 ool
lilaie b Sogplugpelall Ll s samasplas o slalame 251
5 0ol caiie el S )] opl cpimen Bl e 3L (Sodll b
45 .(Papadimitriou et al., 2010) sas o JoSis IS
E55 009 sl S5 p,8 glils 5 jlaese 55 Vorticella sp.
W Gl gple a0 5 cul GliE L e ol a4l
s (Li et al, 2017) wib o Saogplugpels 5 Sugplogie
V oKl yo Lass Vorticella sp. 45435 a5 ol ojlis pol> axllas
sya Sl jlade 4 lebeazs gilula, ley jo ((omas adlaie)
50, ciillae YU Sldllas b yols aslllas gl cus 5oy Cubls
2 (Y o] bl @) boliw! (sl jo O (&S Cundy
olsiedr ponle (a3li 09 Sy pulugieldl] il I (g Ll o
Slge g JI olge 4 (Fogll cundy ol CoiS catas Glis asls

Sy ez g cxs | F
i ool gone SuselyS) slaelons ol (slapiass] 3
Jolse ar Loyl bl s ol a5 wsb e calie sloass
Olgeds o esi 55 (Kuczyniska-Kippen, 2018) coul Joe
@ Fhe seb wilyie o GlaptesST 0 wgl S alg
aslllas gl .(Azevedo et al., 2015) wes muly Jaose Ol s
09,5 53 il o Loyt 55 00555 5 ST e oS Sl s
ooly las saaite Gladllae ,o .cuils 1,3 Copepoda 4 Rotifera
Copepoda ; Rotifera alisgas glailsog, eiSidls; aSaiads
3 e o 2l S Bl 5 el slayially b oo
Sprules, 1975; Smakulska, ) wigds o & i slacs]
Cillas 0 o,Lil Gldllae b ol jidghy zuls ol oy (2004
Sorex o155 oS sy PH 5 p9d vl azpe )l
.(Edmondson, 1965; Egborge, 1994) a,ls 36 555,
Obpleazn (g3lula; 050 15 (eSO glsn Cumez aS ol lis s
5,3 Coppepoda 4 Rotifera st cov asa ceae idu 5o
Silwla, slroyss o Jole isw o LS > jeas .ol
Halicyclops sp. 5 Acartia sp. Vorticella sp. ,.1s Laleas
ey £55 w2l 05 Ol g ok Bee el ol Ll oy
S i b ol aslllae b g ST (S Ll 5 (LS ibs
ol e ol Jlssea (Gliwicz and Lampert, 2008) asilas
L3 ,o Rotifera o4,5 ;| Bdelloidage seslsils jgi> daalllas
Al oo 093 o Cumlus Jdows o] e o Kat ol
kS ety b)) Saz ST S Ls S sy
b Lo o olopeslS )] Yoone Bdelloidae .« .5 )5 oslitul 3,50
wuFeer ) & sleedy ol jsba 5 aiilbioe lacudy SLe
5 o515 Copepoda o5,5 asdlls ol o (Garcia et al., 2017)
(oYl sl alyds sl o 05,8 ol s Hlad 1) oYL eogis)
S0 9 signbe LaSls GRalS 5 T olgs med 3l (6 5eRiey


http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

Oh)ed g sloel 5,0b

SO (ol Bl b fgs 4 i | Y.

Sl de (nye S ol 5l g atils el a5 ulps
Silole, 38 Uome sl Glp i wiliee plolear
St £55 4 B Gilgy el (el sle el b Glaleaz
JUe plyieds 0,5 )18 az g 050 213 Il (Ol G p g Goe
Slaol b aiS o (orw (Jioadgi slac 2l 0590 0 Wi 2lo
9 35 oo Sl 555055 Sl 1) (S 05l8 i b Y5 5 Bes o5
St Glpleazs 5 5,Y (lule, lp (Hlg G Pl e ol

RSP

S0y g Sis | &

aaSinty ;o b 2l o p e OhlKes des Lz 5 6500
CS ph g 558 (Ol pgle Glidod dvte 33 b o 659055
oo S5 Gl pl 6950 9 O gl axugs

R LSS IR StPRCIN| puvwe)

Naderi_j@yahoo.com Hlogl> (5,00 (sage
n_pourang@yahoo.com 1y Lo
mafraeil965@gmail.com PR CT RO
ahazaritakami@yahoo.com 25,5 demdloe
rahmati764@gmail.com f e ) daus
matin.shakoori@yahoo.com 1895 e

REFERENCES

Abdoli A., Naderi Jolodar M. 2008. Biodiversity of fishes
in the Southern Caspian Basin. Aquatic Science
Publishing. 242 p.

Aoyama Y., Moriya N., Tanaka Sh., Taniguchi T.,
Hosokawa H., Maegawa Sh. 2015. A Novel Method
for Rearing Zebrafish by Using Freshwater Rotifers
(Brachionus calyciflorus). Zebrafish, 12(4): 288-295.

Arimoro  F.0.2006. Culture of the freshwater
rotifer, Brachionus calyciflorus, and its application in
fish larviculture technology. African Journal of
Biotechnology, 5:536-54.

Awais A., Kestemon P., Micha J.C. 1992. Nutritional
suitability of the rotifer, Brachionus calyciflorus for
rearing freshwater fish larvae. Journal of Applied
Ichthyology, 8: 263-270.

Azevedo D.J.S., Barbosa J.E.L., Gomes W.I.A., Porto
D.E., Marques J.C., Moiozzi J. 2015. Diversity
measures in  macroinvertebrate and zooplankton
communities related to the trophic status of
subtropical reservoirs: Contradictory or
complementary responses, Ecological Indicators, pp:
135-149.

Boltovskoy D. 2000. South Atlantic zooplankton,
Netherlands, Backhuys publisher, 89p.

Cavan E.L., Henson S.A., Belcher A., Sanders R. 2017.
Role of zooplankton in determining the efficiency of
the biological carbon pump. Biogeosciences, 14(1):
177-186.

Coad B.W. 1995. The fresh water fishes of Iran. The
academy of science of the Czech Republic Brno, 64 p.

Conover W.J. 1980. Practical nonparametric statistics,
2nd edition. Wiley. New York. 219p.

e ) e (Sogll buld adlas ol e Lepgsidhg;
sobots Walfil (ool Sy o5 ol Lt s (slnolSinl
3 eagll b OT L B-mesosaprobity as aib s Lwgis
olgS dllas 5,90 allaia ,o P-Mesosaprobity Ll .l
@onbe a5 cnl o &1z el JTOleS 5 a5 5 (2YLogs
b oS wloogas jgue aiel (sladawl @ 325 al> o 5l JT ClS 5
09 JolS ygmlannST a5 lej b Jalowe oSt cdale o7 aslsl
El-) sy walys g nlusSll s a1y Ll 5 aboo Gl
ax 51 a5 ol olas pols asllas mlo (serehy et al., 2014
Sl e canls 1y pgs 4, ST, Ll o Chironomidae eolgls
O O 1095 (we)s TA) (s Slgl8 o) (n i
e 5ysbts g ¥ olisl & leie (633 ol e S S
R S YU PR CEE [ PN T BN DR 3 TR B
B Jg weils 3 Y i) gow als e o (p<+/0)
L p>/-0) cuisls gl ol o kol plo b g)lo e
pa> (e g LAl o plolus w4 4y
95 o yosthe Jdoay ¥ ol jo gnlolis sbeeslgls
Lenat, 1993; ) Ol e pw g Gos ian i s 2
2oyl Cdllae oud o)Ll Slalllae i L (Loch et al., 1999
Sogdl ganail slp HFBl i) asls 5l goane Slallas
Lenat, 1993; Entrekin et al., 1993; ) wsges solawl oI JI
cuiS 4> 51 (Lydy et al., 2000; Voelker and Rann, 2000
il 53 Lt eslitul b anlllas 350 slaolSiy] olas ]
2 o 2l 63 G e Sy ppam pos bl s wias
ey oarle sl oeolail L Ol S w598 sleelSin!
bl s Hloye5 0 p3Y B 51V 5 P saollin] [0 Bl
ol colos L5 a8 ols Lis O b ) sloolKiws] ;o aslllas oy
asls L8 axgr bB lews a> j0 Sogl b lawge a5 adb o
gl olse 4 (Sogll ey oSl (s (5o shre B
sane 9SDLs5 Sl £95 5 815 5 jgd (P+1+0) CuBls
o5)l5 (Arimoro, 2006) mls 5 Sudeie diiw ole 5,Y 004, o
Cyclops I ai; adsl Jolie o sbw ol dasp 4ds b
El-) w.sbL. Rotifera Cladocera [Diatoma .Copepoda
wlolis 1585, 5l 4igS 1§ ol aalllas 4o (Serehy et al., 2014
Ol cul atsls oYU (S15 Brachionus sp. «s85 a5 o
5 2le 4335 5,50 Brachionus calyciflorus a5 eos plos! g0l
s BE (39 wyimes o a5 bl Gl S o 8 LT )Y
9 00,5 Brae 5768 iyl e b @il sl ole U 0gh oo
&5 Galple gl e (i 9l el g ol 0235 oy ) 555 B
Oy opdle olias yo ol (sld Oliee o (S9SDys3) (slaisS
HB 3l 55 plale mez S5l 5 (G £55 2 obale 03,
Awais et al., 1992; Arimoro, 2006; Aoyama ) ai,ls glasgs
S Laulps as ol ol i) slaasls mls (et al., 2015
(Ggw) T oKl 039y alie Slpis Sl L O b oS! 51 O


https://repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/225120
https://repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/225120
https://repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/225120
http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

|

e 2035 )0 Batdundad 9 (29 plw s RS 5 ool

Edmondson W.T. 1959. Fresh-water biology, John Wiley
& Sons, Inc. Washington.1248 p.

Egborge A.B.M. 1994. Salinity and the distribution of
rotifers in the Lagos Harbour-Badagry Creek system,
Nigeria. Hydrobiologia, 272: 95-104.

El-Serehy H., Bahgat M.M., Al-Rasheid K., Al-misned F.,
Murtoza G., Shafik H. 2014. Cilioprotists as biological
indicators for estimating the efficiency of using gravel
bed hydroponics system in domestic wastewater
treatment, Saudi Journal of Biological Sciences,
http://dx.doi.org/10.1016/].sjbs.2013.11.003.

Entrekin S., Golladay S., Ruhlman M., Hedman C. 1999.
Unique steephead stream segments in Southwest
Georgia: Invertebrate diversity and biomonitoring.
The University of Georgia, Athens., Georgia. 4p.

Gliwicz Z.M., Lampert W. 1990. Food thresholds in
Daphnia species in the absence and presence of blue—
green filaments Ecology, 71: 691-702.

Hilssenhoff W.L. 1988. Rapid field assessment of organic
pollution, with a family level biotic index. Journal of
N. Am. Benthology Socity, 7 (1):65-68.

Kuszynska- Kippen N. 2018. The use of bdelloids in
reference to rotifer biocoenotic indices as an indicator
of the ecological state of small field water bodies: the
effect of macrophytes, shading and trophic state of
water, Ecological Indicators, 89: 576-583.

Kuticova L.A. 1970. Rotatoria. Moscow, Leningrad, P:
744. (In Russian).

Lenat D. 1993. A biotic index for southeastern United
Sataes, Derivation and list of tolerance values with
criteria for assessing water quality ratings. JNABS,
12: 179-290.

Li Y.D., Chen Y., Wang L., Yao L., Pan X., Jong-Lee D.
2017. Pollution tolerant protozoa in polluted wetland,
Bioresource Technology, doi:
http://dx.doi.org/10.1016/j.biortech.2017.02.051.

Loch D.D., West J.L., Perlmutter D.G. 1999. The effect of
trout farm effluent on the taxa richness of benthic
macroinvertebrates. Aquaculture, 147: 37-55.

Lydy M.J., Crawford C.G., Frey J.W. 2000. A comparison
of selected diversity, similarity and biotic indices for
detecting changes in benthic—invertebrate community
structure and stream quality. Archives of
Environmental Contamination and Toxicology, 39:
469-479.

Manolova E.Q. 1964. Cladocera. Moscow, Leningrad,
326p. (In Russian).

Mustapha A., Aris A.Z., Juahir H., Ramli M.F., Kura
N.U. 2013. River water quality assessment using
environmentric techniques: case study of Jakra River
Basin. Environmental science and pollution research
international, 20(8):5630-5644.

Oketola A.A., Adekolurejo S.M., Osibanjo O. 2013.
Water quality assessment of River Ogun using
multivariate  statistical techniques. Journal of
Environmental Protection, 4:466-479.

Papadimitriou C.A., Papatheodoulou A., Takavakoglou
V., Zdragas A., Samaras P., Sakellaropoulos G.P.,
Lazaridou M., Zalidis G. 2010. Investigation of

protozoa as indicators of wastewater efficiency in
constructed wetlands, Desalination, 250: 378-382.

Petipa T.S. 1957. About average weight of main forms of
the zooplankton in the Black Sea. Proceedings of the
USSR AS Sevastopol Biological Station, 9: 39-57 (in
Russian).

Postel L., FoCk H., Hagen W. 2000. Biomass and
abundance. In RP Harris, PH Wieb, J Lenz, HR
Skjoldal, M Huntley, eds. ICES zooplankton
methodology manual. London: Academic Press, 83-
174.

Smakulska J., Gérniak A. 2004. Morphological variation
in Daphnia cucculata Sars with progressive
eutrophication of a polymictic lowland reservoir.
Hydrobiologia, 526: 119-127.

Sprules W.G. 1975, Zooplankton in acid-stressed lakes. J.
Fish. Res. Bd. Can., 32(3): 390-395.

Tachet H., Richoux P., Oumaud M., Usseglio_Polatera P.
2000. Invertebres d Eau Douce. Systematique,
Biologie, Ecologie. CNRS Editions, Paris. 275 p.

Taylor B.R., Baily R.C. 1997. Technical evaluations on
methods for benthic invertebrate data analysis and
interpretation. Canada Center for Mineral and Energy
Technology. 555 Booth Street, Ottawa, Ontario, 93 p.

Voelker D.C., Renn D.E. 2000. Benthic invertebrates and
quality of streambed sediments in the White River and
selected tributaries in and near Indianapolis, Indiana.
USGS Science for a Changing World. 55 p.

Wetzel R.G., Likens G.E. 2000. Collection, Enumeration,
and Biomass of Zooplankton. In: Limnological
Analyses. Springer, New York, NY.
https://doi.org/10.1007/978-1-4757-3250-4_11.

Wootton R.J. 1998. Ecology of teleost Fish. Chapman and
Hall, First edition, 404p.

Zahradkova T.S. 2008. Saprobic SystemEncyclopedia of
Ecology. Amsterdam: Elsevier B.V. 3141-3143.

o ol g olcw! ogx

£ Gy oy oy o8 6] wgp o 2l el Syg ep gl 50k
Casd iyl Ol CatS Sb3l 50 Bagindids 5 ogple sloasls jl oolaisl
bbb slagiagh ayii plale am siluls; sl (25 alboy,

DNV VYYY OFeY  aglSas olKiils 58,15

Naderi Jolodar M., Pourang N., afraei banpei M.A., Azari A.,
Rahmati R., Shakoori M. The use of Saprobi and Hilsenhof
indicators in assessment the water quality downstream of
Tajan River in order to release fish fry. Journal of Applied
Ichthyological Research, University of Gonbad Kavous.
2023, 11(3): 23-32.


https://doi.org/10.1007/978-1-4757-3250-4_11
http://jair.gonbad.ac.ir/article-1-882-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2024-03-20 ]

Oh)ed g sloel 5,0b

GO bl oo lo slo g5y 4 it | Yy

The use of Saprobi and Hilsenhof indicators in assessment the water quality downstream of Tajan

River in order to release fish fry

Naderi Jolodar MY*., Pourang N2., Afraei Banpei M.A3., Azari A%, Rahmati R®., Shakoori M2,

! Assistant Prof., of Caspian Aquatic Ecology Research Institute, Fisheries Science Research Institute, Agricultural Research, Education and Extension

Organization, Sari, Iran.

2 Fisheries Science Research Institute, Agricultural Research, Education and Extension Organization, Tehran, Iran.
8 Caspian Aquatic Ecology Research Institute, Fisheries Science Research Institute, Agricultural Research, Education and Extension Organization, Sari, Iran.

Type:

Original Research Paper

Paper History:

Received: 21-09-2023
Accepted: 27-11- 2023

Corresponding author:

Naderi Jolodar M. Assistant Prof., of
Caspian Aquatic Ecology Research Institute,
Fisheries Science Research Institute,
Agricultural  Research, Education and
Extension Organization, Sari, Iran.

Email: Naderi_j@yahoo.com

Abstract

The purpose of this study is to identify the Zooplankton and Macrobenthic
communities and to determine the water quality using the Saproby and Hilsenhoff
indices in the downstream of Tajan River with the aim of investigating the place of
release fish fry. In this research, 7 stations were selected along the Tajan River from
the downstream of Tajan Bridge to the mouth of the river and sampling was done
monthly from May to October 2022. In Zooplankton sampling, 100 liters of water were
filtered by a plankton cone net. Sampling of Macrobenthoz was done by Grab device
(225 cm?) and Sorber sampler (1600 cm?) with 3 repetitions in each station. A total of
25 Zooplankton species were identified during one-year sampling in different stations
from Holoplankton and Zoobenthoz groups. During this survey, 8 families including
Chironomidae, Simuliidae, Baetidae, Hydropsychidae, Gammaridae, Lumbriculidae,
Spionidae and Erpobdellidae were identified. The results showed that all the stations
are on average in the B-mesosaprobity quality class with relatively polluted water.
Based on Hilsenhoff biological index, the degree of organic pollution and water quality
in different stations range from the high quality class (no pollution) in stations 6 and 7
(at a distance of 1 km from the coastline and the estuary) to the medium class with
relatively significant pollution in station 1 and 2 (after Tajan Bridge and 15 km below
Tajan Bridge). According to the results, it can be said that these indicators are suitable
for evaluating the water quality of Tajan River and more suitable indicators should be
used for stations 6 and 7. Station 4 at a distance of 7 km from the sea coast (Soteh) had
the best water quality conditions with little pollution, thus it seems that the best place
to release fish fry in terms of water quality conditions is in Soteh. Due to the proximity
of the water quality distance in the study area, habitat parameters should be taken into
account to determine the exact location of the release of fish fry.

Keywords: Tajan River, Zooplankton, Macrobenthoz, Saproby, Hilsenhoff.
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