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(phylogeography) (s,Ls sLél 2> s (phylogeny)
3y g el ol il OT Lo 68 55 5 65 0l
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Ak

b 9 9 3lge

JU ol aalllas s tantllan 3350 (S dig09
s Calopteryx splendens Csax V+ lla 5 o sl
At g S o FAS LT S e 5 08
Caliiee (glay 5257 51 oy V0 51 5 &5 503 YFY sl
o 3l Camez 33 1) 011 Okl calom )3T 2 Juls
S L plST ) OteiaS 5 0l (o
arlllas Ll B 5 Ol 33 3 carm sy (4S5 o(Comanr
e 5 51 65T maz GO () Jsur)
iy S g 2 85 Sl 03 I o 5 0 55
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(O JS8)

4SS ks Sl el ) Ol g 4 (shape) s ,
o535 (Size) o3l 51 ab BT xald& LS 51
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SLedMbl (Kendall, 1977) 545 o0 Cas 25 (Ll oo
Jmol s 68 oSl ol e b 4 65 0 5 50
)35 s ) Caleen (S 5 Ll ¢
SISl (i L oS5 5 5b o (sl i
LLE i Card go Sl S S LS o ) 1
o=l (RohIf, 2002) aLT cws as (5,8 03100 55 50
e e bed Syl )0 55 Sledbl fuls el
aS iy e S a5 S 0 (6,8 051 (sl e
Al s oSS o s 5 Lt Jrkos 81
(Bogdanowicz et al., 2005)

;1 Calopterygidae sl gl 55655 4 Jb Caw
a3 0T gle S5s a8 Col Ll g )
by adllas ol Lo .l ol (CONSEIVE) Lo
S8 ades 3l geslgls ol slaas S s JL
G313 iyl Sledbl L Wil g e C.osplendens
05254 MolSS 5 (S50 Sl )0 s3 ) S
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ks 3 (Gl S ol aallas ol s SO,y

13 24 505 Sla Joms Cond 30 9 Comer a (¢l Calopteryx splendens 45;@-\.3 5)5TC?;Q|,;> Sl =) J g

Population (country) No. of males Localities
Azerhaijan (Az) 20 Kura valley, Agsu, Azerbaijan, 8.09.2004 (40:34 N, 48:23 E)
Northern Iran (I6) 20 Golestan, Minudasht, 27.06.2003 ( 37:15 N, 55:28 E)
Mazandaran, Alamdeh, 22.07.1996 ( 36:33 N, 51:57 E)
Southern Iran (19) 26 Kohgiluyeh and Boyer Ahmad, Cheshmeh Belgheis, 14.08.2003, (30:43 N, 50:31 E)
Kazakhstan (Ka) 20 Irtysh River, China border, 11.07.2004
Tajikistan (Ta) 30 Gissar, 40 km W of Dushanbe, 22.07.1991 ( 38:30 N, 68:36 E)
Turkmenistan (Tm) 27 Kara- Kala, W Kopet- Dag, 08.06.1988 (38:29 N, 56:18 E)
Uzbekistan (Uz) 26 Tahskent, Boshkizilsay River, 4.07.2005 (41:16 N, 69:10 E)
Kyrgyzstan (Ki) 20 Sary- Tschelek, natural reservoir, 31.07.1985 (39:45 N, 73:10E)
Russia (Ru) 31 Ismaylowsky Park, Moscow, 12.07.1989 (57:44 N, 37:37 E)

Turkey (Tu) 22

Golderesi-kemer, Fethiye, Mugla, 21.07.87 (36:39 N, 29:22 E)
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Y/\ 45— NTsyspc J~_é|r 5 3> Arithmetic means)
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VN 35 bl iy p3 0 03] i (Llas
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e S Lo 5 o 4 O e mar
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039 0 5%en 5 dla . daT s 4 (RoNIF, 2007)
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Az 16 19 Ka Ta Tm Uz Ki Ru Tu

Az

16 108.91

19 29.41 138.31

Ka 83.83 25.08 113.23

Ta 37.01 71.90 66.41 46.82
™m 61.03 47.87 90.45 22.79 24.3

Uz 36.00 72.90 65.41 47.82 1.00* 25.04 -

Ki 54.11 54.79 83.52 29.72 1711 * 6.93 * 18.11 *

Ru 45.75 63.16 75.15 38.08 8.74* 15.29 * 9.74 * 8.36 *

Tu 25.06 83.85 54.47 58.77 11.95* 35.98 10.94 * 29.05 20.69 -
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ol 2CVAL S5 gl e 36T s 51 ol
Syl adias QLA s @)_gpgjdjléuwy
550 anlllae 5) g0 (Sl Comaz 53 b Couy (ol e

O K

1 L

1

slaaddje ST I ol mls 1 Jb ooy Eg59

Sy aS bls olase ¢l — (PCA) Lo
il 3o 534S 3l OLS Wiledd 5,llwl Coul g
23355 0 g 55 5| oodiel 25w PC2 5PCL Jol
sPCL=Fa/0F) s, & o 31, dlo o su,
St 1§55 o3 PY 5l S slie ol (PC2 =V Y/50
pobas ol HICET asiblg s — wiboly L Sle
OLEPC2 Jolis ;3 PCL Lyl olul p b god 2!
(Tm) OliaS 5 5 (16) O ot S SlaC e &S 515
3PC2 yPCL e Cons 3 (s, S o oles
S 5 5 0ldl 3OS OnSa b glacome
w515 PC2 3PCL &t oo )3 (gtioy S 4 blas
MANOVA ¢ e dior il sls 0T s (F JSC8)
« Hotelling’s test 5 ,lxs Ol 5= 4 Wilk’s lambda)

1
06 004

© Azx16, % 19, W Ka, 4

2 ] 002 004 0,06
Ta, A TmWwUz, O Ki, ORu, pTu

(PC2 flas 2 PCIY 5\ ol slaadlgo & & 325 5 5 o s —F JSC

bl Comaz V2 1w P slie 5 (ol 4ed) Goodall’s F & 5037 5 (YU aes) Hotelling’s pair-wise O g—s 5T - Jgd

taa gy RU €0k 58 3 ¢ Ki ¢0kudl 55 Ka ol sl o8 d9 0l 1 Jlad B €0l by3T (AZ * <0.05 5 ** <0.01 .Calopteryx splendens

0SS5 Uz 4S5 (TU ¢okeaS 5 (TM 06 (Ta

Az 16 19 Ka Ta Tm Uz Ki Ru Tu

Az - 0.0044**  0.0003** 0.05* 9.5E-9*%*  2.2E-5** 2.8E-7**  0.005** 1.4E-10**  0.0001**
16 12.76** - 1.99E-5**  0.001** 4.1E-8**  0.0005** 2.7E-8**  0.003** 2.8E-7** 0.0015**
19 5.66* 10.00** - 0.0011**  2.3E-8**  9.6E-8** 2.0E-5**  8.1E-6**  9.4E-5** 0.0008**
Ka  14.65**  14.00** 9.00* - 2.6E-7**  1.4E-6** 0.0007**  0.01** 0.001** 0.0071**
Ta  35.3** 29.95** 25.41** 8.69** 1.8E-12**  45E-6** 1.8E-6**  3.1E-12** 1.17E-7**
Tm  8.12** 241 6.97** 14.50** 37.95** - 2.1E-9** 2.6E-8**  4.1E-8** 1.50E-5**
Uz 7.50%* 5.35%* 2.82** 5.88* 17.90** 5.71** - 1.2E-9**  14E-5** 7.09E-5**
Ki  16.64**  18.80** 10.90** 3.24** 10.14** 19.32** 5.26** 4.99E-5**  2.87E-5**
Ru 16.64**  8.76** 4.00** 8.47** 29.80** 7.05** 2.58* 8.17** - 2.74E-5**
Tu 17.88* 6.98** 5.06* 5.79** 18.07** 7.96%* 1.80** 5.53** 1.82%* -
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Abstract

We applied geometric morphometric techniques to explore the morphological variation of
forewings between 10 Asian Calopteryx splendens populations including Azerbaijan, Russia,
Turkey, Uzbekistan, Iran, Turkmenistan, Tajikistan, Kazakhstan, and Kyrgyzstan countries.
We focused on the study of the phenetic relationships among the populations in central Asia.
The results showed that the northern and western populations of Iran had the largest and
smallest centroid size of the wings, respectively. In addition, differences among wing shape of
the 10 studied populations of C. splendens were significant. Our results indicated that
Tajikistan population has quite distinct divergence and also Turkmenistan and northern part of
Iran populations both were very close each other and located in a separate clade. The
Azerbaijan, Russia, Turkey, Uzbekistan, west Iran, Kazakhstan and Kyrgyzstan populations
were revealed to be more interrelated to each other, although Kazakhstan and Kyrgyzstan
populations seems to be more closer than the other.
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