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VARO00 Aa Bb Be Bg B.1 Ccg Ccd Ct Chm Cm Ccaca LI N.n Gs Mm

1.00 Mean 3333 .0000 .0000 .0000 .0000 .0000 1.6667 4.6667 5833 5.0000 1.5000 .0000 8333 .0000 .2500
N 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Std. Devi 67964 .64317 .91287 927 51658 112335  R198 .38873 .79582 .68749 .74960 .02817 76842 .40237 .46291
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SSquun;.?efs df MeanSquare F Sig.
Between Groups 571 2 .286
Aa Withn Groups 8.667 18 481 .593 563
Total 9238 20
Between Groups 6.786 3.393
C.d Withn Groups 28.167 18 1565 2.168 A3
Total 34952 20
Between Groups 7.905 2 3.952
C.1 Withh Groups 30.667 18 1704 2.320 127
Total 3571 20
Between Groups 1750 2 875
Ch.m Withn Groups 10917 18 606 1443 262
Total 12.667 20
Between Groups 3.619 2 1.810
C.m Withn Groups 53333 18 .61 554
Total 56.952 20 2.963
Between Groups .143 2 .071
N.n  Withn Groups 11.667 18 648 .110 896
Total 11.810 20

YA



1P JWo /Y o b /o083 Jlw

o bl

Y oyles slo g0 ,9) Pielou slasss Sea g Margalof
! o0 oolawl (F

[E1}
[
I
L 4
1
3|3
e —
—
=
e —
| I |

R= (S-1) / In (N)

H
Nizé?
Hl‘
E,=—
Lni(5]

Wk (LrolSius (glaigS & o g b
a4 5,10 paiged o] lals slaisS £905 aulore gl
Shannon- s, 5o 4 ol o SS& 4 5 e )90
023 5Lis VO Jgaz el 00y 5 acwle Hill  Viener
aS 5, 9bas Cunlrolins! solas jo glakamde LB £4i5 3524
slyls Shannon-Viener asls o ls paiges coles o
3 OKaS Y o led oKl o VPl Sl asals
G,ld paigad 10 9 Voo ket o] o YIT U pgo (5,10 paiges
e le Ol ails uiores el (B s pl) pons
290 (6,10 paiges 10 LIS Y o,les oKl ,o Y/AY 5IHIl
aS 009y (AW ewdyml) Y oojleds olKiis] o Ve/AD L

Sl 2l 90 (pl g Sialen oaims L

yva

39 s Lo Oluwlxo gl
55 slaazly I (Sllllae glaojl (s jE9S s S
slags sbe Hill slasss 45 Shannon-Viener slaiss

23 —0opls GlaisS 95 (asll (1) o)led Joe B

uljlf)La LS“U; sle ua}L...o «(Y) e)l.o.,i) Jy,).s

e S145sT 55 L (1) los 39

9].».: ‘5‘4.395 b.&o.d: ua.>L.a (%) o)l.o..f) J}o)s

Sladisd 51 ST, olaas INT o duo sladiges IS slaws N
Slaalin sbbaiss slass S Y/V oue i€ ¢ Sloalis

(Hill 4 Shannon-Viener) slass g5 sloasls polia
9 W Cewsiml g 0o LS Glalllas o5k 4 o o
Ot a5 sbar Wog ke (53 paiges b aw o o
po S0 pises ;3 5 (B Cewsimly o3l 4 Blate e
Slllas o3l aw o o Pielou oSea w3l polie ool
SIS paiges b y2 50 5 (I Cews il g 0y (SAS
S35k 4 Blate jlade () fiien 45 (5 jebods Wi3gy peiie
L0 JINY o Jgoz) cosl pgs (510 paigas ;o 5 (S
slaws 56 cod sk Margalof asls ¢ Jglos 4 axgs
O Senl 4 azg b ols 13 ead aeoe plale
Al305, pgw (65,10 pdiges & by o Margalof asLslais
(Y JS5) el 3ggiion SalS ol il el oSS



e SR Gldlo (G ) E 4 Ao Ol yon g Wigoliigs

Seale slaais 559051 5 SPSS 381 65 g5 N Jsur

Multiple Comparisons

Tukey SD
Dependent 1)) a) Mean Std. Error Sig. 95%bConfidence Interval
Variable VAR00004  VAR00004 Diffrence Lower Bound Upper Bound
Aa 100 200 .33333 .34694 610 -5521 1.2188
300 .33333 44790 741 -.8098 14765
200 100 -.33333 .34694 610 -1.2188 5521
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300 100 -.33333 44790 741 14765 .8098
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300 100 16666 . 80747 126 -.3941 3.7275
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200 100 -133333 .65263 131 2.9990 323
300 -33333 .92296 931 2.6889 20222
300 100 -100000 .84254 AT6 -3.1503 1.1503
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200 100 -.58333 .38938 315 -1.5771 4104
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300 -133333 121716 529 -4.4397 17731
300 100 100000 111111 647 -18357 38357
200 133333 121716 529 -17731 4.4397
Nn 100 200 16667 40254 910 -.8607 1.1940
300 .16667 56967 945 -11596 14930
200 100 -.16667 40254 910 -1.1940 8607
300 .00000 .56928 1000 -1.4529 14529
300 100 -.16667 .51967 945 -1.4930 1.1596
200 .00000 .56928 1000 -1.4529 14529
o )E 5 GBSl (olwl 2 0y ailS0g) (ylble (S1495 &9 Ao gl NY Jour
P (51 piged P95 &1 paigad Jol ol piged ]
VIFE \IY V0O Shannon-Viener slass g5 asls
A \A¥ A\ Hill glasgs o515 pasls
1A -I7Y -1V Pielou slass Ken Lasls
AAR! Yo /a4 Margalof :Lé asLs
o JE g B Ls olwl g (MW Cawdml o5k Lo GlaigS £ 9 dmlne gl IV Jgur
po SIS praiges P93 &)1 praiges Jl ol praiges oo
Y/-¥ /Ay Y- A Shannon-Viener slass g5 asls
vio FIA Y Hill Glags o519y jasls
- IAA -/aY - 1AD Pielou slasS Ken asli
Yig YIo YIVO Margalof :Le a3l




1Fol S /Y 0 ylods /pad 3k Jlw o) gl

S JE S sl wlwly (BW Cawd s ly o3k ldle (514395 &9 Amwlxoe gl NF Jgu

pa ()10 paiged P35 (§)l0 paiged Jsl 1o paiges el
Y/¥ YIYA YIYA Shannon-Viener glass o5 jasLls
ARV /8y \- /¥ Hill slaigs o31ess asls
-Af -/20 -394 Pielou sl  Ken asls
YIAY YIA? YIv Margalof <L asLs

o] cdd b gy g — (39l (S1AsT £ lawlxo LG 10 Jgu

Pg (5,10 paiged P93 5,18 paiged J9l &olo paiged wrels ol |
VIYA \IYY \lid! Shannon-Viener _
Y ol
Y/a¥ \tAs a0 Hill
VIYY \/-# VoY Shannon-Viener _
Y ol
Y/t YIAY AFIN Hill
\lias \TANG \lid Shannon-Viener _
Y olSi!
O+ f Yy /AR Hill
Vi VY \IAf4 Shannon-Viener _
f/FF YIFA \AN Hill
VA0 VIAD VIAY Shannon-Viener _
0 oKy
7/a¥ AR FINS Hill
Y Va4 \/ag Shannon-Viener _
& olSin!
A+b YIYY \4 Hill
Y/t YIYA YIYA Shannon-Viener _
YV ol
ARV /Y \o/7f Hill

=] L gL asll

5
4
3 W g o3ild asll
2 .u".‘.'. sl

3l oSad sl
1
0

ot 65105 izai 030 55105 diged poa (5510, wiged

SIS Al og) 03l yldle laieT &g dnmlne gylis Liled 1P JSUd

A



e LA, Glalo G ) €55 dulio Of J60 g Wigalisigs
0 yor 4.5[509)

8

7

6

5

Wiy -3l ol

4 B La arll

S " sl fan Ll

2 B AE,L gLE el

1

0

3t 5510, aiged #3651y izl P 5510y diged
0 o 43l509 03L ladlo (Sl4ig £ 9 oo gulid Sl les 1V S

b ol Rags s g aiS oo pal 31 (Slalllas o5 aw o o0 -

5 Lailog) oyl ) (S €535 et g, Sl sy 2 iz
ol D98 L (n Seae 5l a5 35188 o0 5L Slalllae (slaosly

ool Grgl
Glate 4alad YAQ slaws 4y cale 455510 ¢ Slllas slaosl o
A S as oolgils F g anul) aw g Slegunl lale oo, 4
2 T ) 985 dbno 5 labe Lt I g &5
als glyls imgh pl o a5 Margalof asls ogas
99 58 5 iSlas g Blas ol g oog V/AAFIFA Sl pss
(& SRS &S (nl ciliad (ST &lB0g, 05L 4 gy e
0 o lale slaws 13U Cod Saday jasll plas oo 5
oaly e (n i Eadee (nl @ Az by 3)l)l)8
Cal IS8 309, paw (5,10 paiges 45 gy o Margalof
D929 Dygo yo A Ll oyl Jlgtren Koo aslh aw by oS
) (s 955 )9 DS 5 Gllllas laojl )o (o) £55

S0 oo oyl
D30 4245 (5,10 paigad Veylule (glaisS £33 dmslns s
Shannon- s, 9o 4 a5 oKl ;o SS& @ 4 e
Ol SV F Jgaz) el 0ass 5 acwle Hill g Viener
Shannon-Viener slags e Jlode op i a5 Cowl
G0 paiged ;0 9 (Y o lads) (BN Cewd iyl oK) 4y bgy o
FB £65 0529 oaumslis aS o0gy (ol (50 9 )\S—l) Pow
el oSyl ol G 4 ofil ol 4o (glali>de

adllas 4 oo plolis ole 3l 58 g0 (SO o
Coad 1998; ) wilaslo, ol A3 el sl ol
5 O3 Slalllas gl 51 S5 Lol (Nalbant et al., 1998
4 by e chluan 60555 5 ol e ST sl oo 050
e 08 Jsl dod ;o a5 009 BEIG (s, L ole
aS Cowl 0oy pb ole (g0l olaws (g5 .l 48 5 O e
Bl ool b iS5 lsie 4 baawy Ll 51 g bm
Slp ez mls 31 (S e (Jopl bl aslis
olRails ;5 5 alle, 55 ol dihie sly ale Slulis
G ol dlol sl 48 )5 & yg0 )l ] sla cle 0550 10 dSS ol
e ol ale a4y bgyye ol bt ol lalllas
5 olwlss cale op 5,18 5 51 (S aS 004 (Brian W. Coad)
ol s (Mellise (2230 g Sl 0092 Glnl slaoale aie;
gl Gl o il lgs 0gd 0 gt Ojg0
S wlools plxl 1) (g b Sllllae Sl lags il
5 aolz LS sl VYAV o Joue) ol J5ls sl bl
laeals jlaigf Ve (Bpme 4 a8 Canl (o)l b 4 900
aipey ol 4 QlanedMle ar yo plizpen g a3l (A3 e

o]
b Gldlas o5l aw o 1) (st 55 a5 ol Lmghy o
sy £G5S ml.a.n ulin‘ ] 03g03 2y ua-‘>L-J )Lé‘?

Y



1P JWo /Y o b /o083 Jlw

o) oyl

WS 0 9l o3l (l )3 1) (6 i sl 595 Slaas S92 g (o3
Syl Sldlas o5h 10 0uls dio sale axlad A0 slaws 4
s |y dio ooy yiien (6,10 pdiges dw yo ,0 S olasd)
FEO) (Kas Sldlas o5l sbeolSins] jo do 1Sk @
5 S aS ol 50 (ole askad BF) 0 pepw g ((Blo axkad
1ol en sonl b csl o3l (al )3 (S FVL (S £555 9975
Shannon-Viener _.; o5 sl asls mbs Jd=s
Sllllas glaojl Cannd 4y 0 janw g LS wil30g, 50 D
o)'la. e 9 Sl )LA.M u.a).a.........a 6‘)|\b 0 youm g um
OIS’ Sldllae o3l 5l (g yitn (i £33 10y Slalllas
Sy E95 S0 03l g9 e Sl (S Sladllas o5l 5 o)l
o3b aw ;o y0 glaasde BB s g9 Ll ojls (g S
504 USK8) el ol ools ylid oles 4l o aS 1o 0e>g
2 gy (Voo A) ol )5en 5 Slo ol Gimgsy sl
SImpson  sla msls 5l eolatwl b i) g4 9,50
,o 1, Margalof  Menhinick .Shannon-Viener [Pielou
Sl a8l Caws 1 o9 gl 4 g wols plail YU Al
I PHESR BT IPHA S KRR KW AP VS IAL | TV N
Olole 5.5 0olgils 4y (glaigT £oid o iy a5 ol olulis

Shannon-Viener lass go Jlade (p,ieS (ized
ol 93 (510 paigad 10 5 HIKASY oleds oSl 4y bgs o
sl,ls Shannon-Viener _asLs &lslse a5 50 Hill a3l
Sy g g (I Cewdimmly o] o Jlade (i
5 S ¥ oolead ol (o 1) Jlade (yieST g pow

2,10 290 (6,00 ppaiges
Gl I odal Cawody polie (i Senl 4 4z b
ok slp a5 Hill 4 Shannon-Viener sla  a3Ls
i ol )lopdiges ;o (IW s by )Mo paiges
35 5 UPY 5 YIYA pgs (s o pdigas ;o N +/FF 4 YIYA
WS 0529 g del Cawdds VAL 5 V/T pow (5,10 pdiges
Sl oyemm 5 IS slaailssg; Sldllae slaosl Hlo ne
Sl b o B0 sl 03k b sl (slaaisS Ll
sy (F e s V) IR ol ad ol b 05750 5]
o3k sl o) lade o yiis aS Pielou Kea o3l silhe
S g 9 p9° sl oo paigad )0 g (U sl
dae 4 MalS sae aw cplaS wel cavoay < /AF 4 - /20 40/94
5ep sle 4y a5 Pielou a3ls o jlade i)
03b 50 ole 43S VY ogdleay 5 ol SGo 3 (Gl Qo j000
S92rg) QIS Glalllae o5l o 4y a5 Cewd iy Slalllae

bl plas 2 a5 Ve 952g) 0y Slalllas o3l )0 5 (o3l ;o 4l A

12

Jot sty wized 030 65105 dizal pae (5510, Az

B g ogls asls
B s asls

W, GM wasls
WSl gLd asls

W Cansz il o3k leble (51T g5 drlne gl aled 1A S

\al



e SR8 Slble (i 5 & 93 duilho

Oy en g Wgolwig>

o3t ASladgy A £50

Ll

OSS 4 adg i 3gs3

01225 5 75 10 [\
O Kilometers: N

535 gl
OS4SR A £ T

A L oE iy S A Slan bl S owip s T

et g T Al e T4 W gly fo

e i e |

S leuploop A5 T L) 5

2 paim AR s B 9T
— O Gl A £ T

1280000 i 1381 st ke O
SWlao o3l aw (Jws ) £905 WSB! gules A IS
Zoology, 46(6), 500-522.

https://doi.org/10.55730/1300-0179.3104.

Heckel, J.J., 1847. Die Fische Persiens gesammelt von
Theodor Kotschy. In: Russegger J (ed) Reisen in
Europa, Asien und Afrika, mit besonderer Ricksicht
auf die naturwissenschaftlichen Verhéltnisse der
betreffenden L&nder, unternommen in den Jahren;
unternommen in den Jahren 1835 bis 1841. E.
Schweizerbart’sche Verlagshandlung, Stuttgart, pp.
255-257

Keivany, Y., Nasri, M., Abbasi, K. and Abdoli, A.,
2016. Atlas of Inland Water Fishes. Iran Department
of Environment. 80P. [In Persian]

Nalbant, T.T. and Bianco, P.G., 1998. The loaches of
Iran and adjacent regions with description of six new
species (Cobitoidea). Italian Journal of Zoology,
65(supl), 109-
123.https://doi.org/10.1080/11250009809386803

Patimar, R., Abdoli, A., Hasanzadeh Kiabi, B.,
Alahyari, S., and Naderi Jeloudar, M., 2009. Fish
Species Diversity of The Coastal Areas in Gomishan
Wetland. Journal Of Agricultural Sciences and
Natural Resources, 16(Special Issue 1-A), 0-0. [In
Persian]

P Y

Abdoli, A., 2016. Field guide of fishes of inland waters
of Iran. 120P. [In Persian]

Abdoli, A., Rahmani, H. and Rasooli, P., 2002. On the
occurrence, diet and reproduction of Neogobius
fluviatilis in Madarsoo stream, Golestan National

Park (North Eastern Iran). Zoology in the Middle

East, 26(1), 123-128.
https://doi.org/10.1080/09397140.2002.10637927.
Banagar, G.R., Karami, M., Kiabi, B. and
Ghasempouri, M., 2008. mmDistribution and

Biodiversity of Fish Species in Haraz River in
Mazandaran Province. Environmental Sciences, 6(2).
[In Persian]

Coad, B.W., 1998. Systematic biodiversity in the
freshwater fishes of Iran. Italian Journal of Zoology,
65:supl, 101-108.
https://doi.org/10.1080/11250009809386802

Eagderi, S., Mouludi-saleh, A., Esmaeli, H. R,
Sayyadzadeh, G. and Nasri, M., 2022. Freshwater
lamprey and fishes of Iran; a revised and updated
annotated checklist-2022. Turkish Journal of

¥F


https://doi.org/10.55730/1300-0179.3104

Journal of Ornamental Aquatics Vol. 11, No.2

Comparison of fish biodiversity of Kashkan and Seymareh Rivers in Poldokhtar city with
Shannon-Viener, Hill, Pielou and Margalof methods

Khoshnamvand A.!: Behrouzirad B2.; Morshedi J.2

“alikhoshnamvand@gmail.com

1- Department of Environment, Arak Branch, Islamic Azad University, Arak, Iran
2. Department of Environment, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
3. Department of Urban Engineering, Shushtar Branch, Islamic Azad University, Shushtar, Iran

Abstract

Iran is located in a region that is very important in terms of animal geography, but there is little information about
its fish fauna, which is very interesting and diverse. In the present research, biodiversity was calculated with
Shannon-Wiener, Hill, Pilou and Margalf indices for Kashkan and Seymareh rivers in Poldakhtar city in Lorestan
province. Sampling was taken in seven stations and 389 pieces of fish belonging to 15 species of carp, dogfish,
catfish and snake fish families were caught and identified. Biodiversity values obtained for Shannon-Wiener,
Hill, Pilou and Margalf indices in the downstream of the confluence in the first sampling, respectively were 2.38,
10.64, 0.99, 2.7 And in the second sampling, 2.28, 9.63, 0.95, 2.86, and in the third sampling, 2.4, 10.85, 0.94,
and 3.82 were obtained and in the Kashkan river, respectively In the first sampling 1.55, 4.7, 0.79, 1.99 and in
the second sampling 1.2, 3.3, 0.62, 2.5 in the third sampling 1.44 and 4.18 and 0.81, 4.39 were obtained, and in
the Symareh river, respectively, in the first sampling, 2.08, 7, 0.85, 2.75, and in the second sampling, 1.92, 6.8,
92.0, 2.5and in the third sampling, 2.02, 7.5, 0.88, 3.6 were obtained that the results obtained from this research
showed the greatest biodiversity in the downstream area of the confluence of two rivers, Kashkan and Seymareh.
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