, Salmo trutta fario

(11 : I )

,Salmo trutta fario,

(PCA) (DFA)
(P<0.001)

UPGMA

E-mail: irajhashemzade@gmail.com - ; -


www.sid.ir
www.sid.ir

%

Salmo trutta L.


www.sid.ir
www.sid.ir

(
RBSR: right )
F
.( )

)

) (branchiostegal rays

(

)

Mahalanobis
( )
(Average Linkage UPGMA)

(Discriminate Function Analysis)

Jacknife

(ANOVA) |

SPSS 11.5 SYSTAT 9

Excell


www.sid.ir
www.sid.ir

3
25 gl
8] adlia g,
A °
da e AdRag,
Sk aiaag,
0 100 200 km
- 100 200 mi
4 -
n
3 L] ]
]
A n
A 21 -
A A u | N1 L
A | .
AA 11 | ] ™
A At " r =
3 A A u
D : : : : 0 : :
%6 5 4 A A-é AA 2 A A 1 2
]
-1 °
[ ]
-2 °
° °
® [ 4
°
[ JEEBY) ®-31 b Y
WS ° °
A » 4 ..
b °
_5 |
°
_6 |
Js &o
(DFAY

- Discriminate Function Analysis



www.sid.ir
www.sid.ir

L]
] 34
L]
2
L]
L Y e
1 ]
[}
] A
. n ]
3 " 2 o 2" n®
*3 20 T &t
n L ] -
A A a4
am A -14 A °
]
24 N
L JUBH
] LS
-3
A
44
Jdsh g
1
(DFA")
3
2
¢ s
]
1’ me
Ol' A
"N e
. .‘H.
2 1" h 1 2 3 4 5 6
a A
%t M
A
t A
2
-3
4 Mardagh
WLighvan
-4 AHaraz
A
-5
PC1
(PC)

- Discriminate Function Analysis

- Principle Components



www.sid.ir
www.sid.ir

(PC2) (PC1)

/ /

- /

/ -

-/ /

-/ /

/ -/

/ -

(
(P<0.001)
/
/
/
/
/
/
/
%
0%
( ) Jackknifed

k%


www.sid.ir
www.sid.ir

I+

(ANOVA- )

P

pP</ |+ ° |+ ° T
P< / |+ ° [+ ° e
P>/ |+ ° | £/ ° e
pP</ [+ ® ] &/ ° e
P>/ [+ 2 [+ ? [+ ?
pP</ |+ ° |+ ° T
pP</ |+ *® [+
P>/ [+ 2 [+ ? [+ ?
P>/ [/ ? [ [+ ?
pP</ [+ ° ] ® xR
P>/ [+ ? T [+ ?
P>/ Y T |+ *®
pP</ |+ ° [+ *® T
P>/ [+ ? [+ ? [ +/ @
P< | |+ *® T |+ °
P>/ - [ [
P< / T [+ @ |+ °
P< | |+ ° T |+ @
pP</ [+ * | o+ ® ] o+ °
pP</ |+ *® [+ @ |+ °
P>/ [+ = ] & ® ] o+ P
pP</ |+ ° |+ ° |+ @
P< / |+ ° [+ ° T
pP</ T [+ ° Y
P>/ T [+ ° |+ @
P>/ [+ ® ) o+ P Y
P>/ [+ * [+ * [/ ?
pP</ |+ ° T T
P< / |+ ° [+ ° Y
P</ |+ ° [+ ° |+ @
pP</ |+ ° |+ ° Y
P>/ [+ 2 T [+ ?
P>/ [/ 2 R [+ @



www.sid.ir
www.sid.ir

(ANOVA- ( * )
P>/ t + t
P> | + | + +
P>/ + + t
P>/ [+ /| +/ ? [
pP< |/ [+ | £/ @ +/ ° -
pP< | -
- |+ | +/] @ | +/ °
( )
( ) UPGMA
50_
40_
® 30—
® !.l.-_,.!-‘_"'-‘\l_‘ e P il : _: "-. "
A 20% o Phaad 0
- I__' I:.
A Kl
", I I.
>

- Mahalanobis

UPGMA

Irafi

_CaspianSea
basin -

- """"-g:aspian Seal”
=, ]

-l



www.sid.ir
www.sid.ir

(P<0.001)


www.sid.ir
www.sid.ir

: : C ) -

2- Behrens A, Segner H., (2005) Cytochrome P4501A induction in brown trout exposed to
small streams of an urbanised area: results of a five-year-study. Environ Pollut 136: 231-242.

3- Bernatchez L. (2001) the evolutionary history of brown trout (Salmo trutta) inferred from
phylogeographic, nested clade, and mismatch analysis of mitochondrial DNA variation
.Evolution, 55(2): 351-379.

4- Elliott N.G., Haskard K., Koslow J.A. (1995) Morphometric analysis of orangeoughy
(Hoplostethus atlanticus) off the continental slope of southern Australia. Journal of Fish
Biology 46:202-220.

5- Ferguson, A. and Taggart, J.B. (1991). Genetic differentiation among sympatric brown
trout (Salmo trutta) populations of Lough Melvin, Ireland. Biol. J. Linn. Soc., 43, 221-237.

6- Frankham R. (2004) A premier of conservation genetics . Oxford University press.

7- Hallerman E. (2003) Methods and principals of population genetics for fisheries scientists.
AFS. Publications.

8- Hansen MM, Nielsen E.E. and Mensberg K.L.D. (1997) The problem of sampling families
rather than populations: relatedness among individuals in samples of juvenile brown trout
Salmo trutta L.Molecular Ecology, 6:469-474.

9- Hansen M. M.and Mensberg K. L. D. (1998) Genetic differentiation and relationship
between genetic and geographical distance in Danish sea trout (Salmo trutta L.) populations.
Heridity 81: 493-504.

10- Karakousis, Y, and Triantaphyllidis, C. (1990) Genetic structure and differentiation
among Greek brown trout (Salmo trutta L.) populations. Heredity, 64, 297-304.

11- Krieg F, Quillet E, Chevassus B. (1992) Brown trout, Salmo trutta L: a new species for
intensive marine aquaculture. Aquacul Fish Manage 23: 557-566.

12- Luckenbach, T., Triebskorn, R., Miiller, E. and Oberemm, A. 2001. Toxicity of waters
from two streams to early life stages of brown trout (Salmo trutta f. fario L.), tested under
semi-field conditions. Chemosphere 45 (4.5): 571.579.

13- Malmquist Hilmar J., Finnur Ingimarsson, Erlin E. Johannsdoéttir, David Gislason and
Sigurdur S. Snorrason (2002) Biology of Brown Trout (Salmo trutta) and Arctic Charr
(Salvelinus alpinus) in Four Faroese Lakes. Ann. Soc. Scient. Faeroensis Suppl. 36: 94-113

14- Maric S., Nikolic V. andSimonovic P. (2004) Pilot study on the morphological identity of
wild brown trout (Salmo trutta) stocks in the streams of the Danube river basin (Serbia)._Folia
Zool. — 53(4): 411-416.


www.sid.ir
www.sid.ir

15- Osinov, A., and L. Bernatchez. 1996. Atlantic and Danubean phylogenetic groupings of
brown trout (Salmo trutta L.) complex: genetic divergence, evolution, and conservation. J.
Ichthyol. 36: 762-786.

16- Pakkasmaa S.(2001) Morphological differentiation among local trout (Salmo trutta)
populations. Biological Journal of Linnean Society 72: 231-239.

17- Reist, J. D. 1985. An empirical evaluation of several univariate methods that adjust for
size variation in morphometric data. Canadian Journal of Zoology 63: 1429-1439.

18- Riddell, B.E., and Leggett, W.C. (1981)Evidence of an adaptive basis for geographic
variation of body morphology, and time of downstream migration of juvenile Atlantic salmon
(Salmo salar).Can. J. Fish. Aquat. Sci. 38: 308-320.

19- Turan, Cemal, Mustafa Oral, Bayram Oztiirk and Ertug Diizgiines (2006) Morphometric
and meristic variation between stocks of Bluefish (Pomatomus saltatrix) in the Black,
Marmara, Aegean and northeastern Mediterranean Seas. Journal of Fisheries Research 79:
139-147


www.sid.ir
www.sid.ir

Journal of Fisheries, Iranian Journal of the Natural Res., Vol. 62, No. 1, 2009. pp. 69-80 80

Morphological comparison of brown trout, Salmo trutta fario,
populations of Haraz, Lighvan and Mardagh Rivers

I. Hashemzade Segherloo*l, H. Farahmandz, A. Abdoli3, M. Karami® and L. Bernatchez’
! Department of Fisheries, Faculty of Natural Resources, University of Shahre Kord, I.R.Iran
% Assistant Prof., F aculty of Natural Resources, University of Tehran, [.R.Iran
3 Assistant Prof., Dept. of Biodiversity, Environmental Sciences Research Center, University of
Shahid Beheshti, I.R.Iran
* Professor, Faculty of Natural Resources, University of Tehran, I.R.Iran
> Professor, Department of Biology, University of Laval, Quebec, Canada
(Received 15 September 2008, Accepted 11 March 2009)

Abstract

This study was undertaken with the aim of morphological comparison among brown trout, Salmo
trutta fario, populations in Haraz (Caspian basin), Lighvan and Mardagh (Orumieh Lake basin) Rivers
on 70 fish captured during September 2007. The results of analysis of morphologic and meristic
features using Discriminant Function Analysis (DFA), Principle Component Analysis (PCA) and
Cluster Analysis showed that these populations are morphologically different (P<0.001). In this regard
morphologic characters were more differentiated among populations than the meristics. DFA method
discriminated populations better than PCA and in Jackknifed classification on average 74% of the
individuals were aligned to their original populations. Among meristic characters the number of right
branchiostegeal rays were more effective in separating populations and among metric characters
preanal body height, precaudal body height, body length, caudal fin height, preorbital body width, the
distance from Snout to origin of anal fin, caudal fin length, dorsal fin length, distance from dorsal fin
termini to caudal fin base and Snout length were recognized as effective variables. It can be concluded
that metric characters studied here were more efficient in discriminating the fish populations of
Azerbaijan and Haraz, compared to meristic characters analyzed in this study. In cluster analysis based
on average linkage method (UPGMA) using Mahalanobis distance, the fish populations of Lighvan
and Mardagh Rivers were classified under the same cluster.

Key words: Morphologic, brown trout, Haraz, Lighvan, Mardagh, Descriminant function analysis,
Principle component analysis, Cluster analysis
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