[ Downloaded from nbr.khu.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.24236330.1395.3.4.6.6 ]

[ DOI: 10.21859/acadpub.nbr.3.4.319 ]

Nova Biologica Reperta 3 (4): 319-326 (2017) TAYYEF 3 )ls F ale s psle 0 (g sloaidly

g8 Lt SCwms bl Cgr ld wid ey y o
Garra rufa Heckel, 1843

YJMN‘GY@LL% u"”"J" odew L*\_,SJ.E..» a:b' V-&LACJ"“ c\uiﬂ 4:-‘_5>- Sogan J:.E.G

AARTYARIAVSTVAL QTIAVAL SN SF WAL ZA yA RGP

Q‘}:‘L:;J@.’Zu;ﬁ DKM&J‘Q‘J:AJVA'G}@:J;G& Q.a\gﬂi.}b“;mij.}a:mjby?iaj;‘
Ol (O ¢ty g oSl ¢ e p e 50SC0n 535 oo 3T S ks 5 o 55 035
ihashem@nres.sku.ac.ir:cls K J e’

g (EBlis a5 s e alid ale ST Olsie b Loges o5 (il Olale oS 83155 & Glae Garra o> 5,8 W 3 S Garra rufa .osser
Gl andlae cpl 53558 o0 eslitul Comam obsy Dlallae s La)l:>'l.‘~)§1>jlj.:.ﬁ T 5l uds 05 ST 31 55 ale @ 5l WTJS‘»‘gggsjbﬂﬂG}A}
33T 55 O e OB e 53e el S8 T 1t (0T 8 Dl iy slaailin sy 43 (Olaley 57 8315l 4 Ghase) Gl 1UfT ple (sladisu SS
Sl ) eslizal b &S lad i s Sl e ) 0> e sl ks esliel 18l iy, 4 b S8 o S Ol e
dou 5 S5 Saan & 5205 o ol (sloailge 4 4 205 o o Jolo 3l o3litul b ool STy o Sl Jool> (slaosls .3 o3l 415 TpsDig2
by Ll a3 392 g (g yls g QjLEJ.JéUKLLbJ)'l Lalss g,y Sl pn slaple & sl 0L @L:S.H\;:éjf)l}ﬂ.i?b}npastj\}lr;)> sl =
lsgy 4 Glate Sadisel S () Cov A ses o )3 5 S ‘kﬁ}‘ﬂﬁ“i“’.‘};\idﬂl{)}b“i Iy L@JTQ!js‘.}j.\}Jl: GL&}J_VAL&W

gl gme Sl gyls Jip Slad god dan b g.;lyajf 9 o w
Sl ool slaadd 5ol S 5 s TpsDig2 (Garra rufa (souds” sbeily

Geometric analysis of the scale shape to discriminate different

populations of Garra rufa Heckel, 1843
Aghil Mansouri Khajeh Langi', Iraj Hashemzadeh Segherloo'”, Seyedeh Narjes Tabatabaei’ &
Asghar Abdoli?

Received 22.05.2016/ Accepted 12.12.2016/ Published 18.03.2017

Department of Fisheries and Environmental Sciences, Faculty of Natural Resources and Earth Sciences, Shahr-e-Kord
University, Shahr-e-Kord, Iran

?Department of Biodiversity and Ecosystem Management, Environmental Sciences Research Center, Shahid Beheshti
University, Tehran, Iran

*Correspondent author: ihashem@nres.sku.ac.ir

Abstract. Garra rufa is one of the 73 Garra species of the family Cyprinidae. Scales are used more commonly than
any other structure in population dynamic studies, because of their transparency, ease of sampling, and the minimal in-
juries caused to the fish during their removal. To discriminate fish from different rivers including Bashar, Behbahan,
Gerdab, Kheirabad, Kooshk-e-Bahram, Mazoo, Palangan, Sendegan, Shoor-Abad, and Sirvan Rivers using geometric
morphometric analyses of the scale shape, landmark based geometric morphometrics method was used. Seven landmark
points were depicted on each scale using the software TpsDig2. After procrustes analyses, landmark data were exposed
to principle component analysis (PCA), CVA, and cluster analyses using the past software. The results showed that th-
ere were significant scale shape differences among some populations, but most of the samples showed overlapping sh-
ape distribution and could not be separated robustly. Among the samples which were analyzed, only the Sendegan and
Gerdab river samples did not show significant difference in scale shape compared to all other samples.
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Fig. 1. Location of the 7 Landmarks on the scales: 1) The center of scale, 2) The lowest point along the line that passes
through the scale center, 3) The lower left corner of scale, 4) The interface of the anterior and posterior parts on the left

side of the scale, 5) The highest point along the line that passes through the center of the scale, 6) The interface of the
anterior and posterior parts on the right side of the scale, 7) The lower right corner of the scale.
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Fig. 2. PCA diagram of scale shapes in different G. rufa populations in different rivers (1. Behbahan, 2. Kheirabad, 3.
Sendegan, 4. Gerdab, 5. Beshar, 6. Shorabad, 7. Palangan, 8. Mazo, 9. Sirvan, 10. Koshk bahram).
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Fig. 3. CVA diagram of scale shapes of different G. rufa populations in different rivers including 1. Behbahan, 2.
Kheirabad, 3. Sendegan, 4. Gerdab, 5. Beshar, 6. Shorabad, 7. Palangan, 8. Mazo, 9. Sirvan, and 10. Koshk Bahram
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