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Calopteryx splendens <Gl B Cwros w38 Jb oy Egid
S o Slwl 53

Y VoL VoL
Clegd G g b wlar Bslo ple

Ol ¢ 31 o8l g she 08315 ¢ pnlitiny 5 St
s&_}ks&f;@fulﬁﬁbw}ba“\:;éj}b;ﬁjhv

°

.o

S 5 OlaiaS 5 O b Ol ol OaSSl calou b)3T 1 sls 525 51 Calopteryx splendens gla e

o2 655 o T Glaloman o oSizb DLl andlls ;5 0ds 45 8 S 4 Okl 3 5 Ol 33,5 ey
5 4 adu centroid size Ll Jl o311 o S S 5 o 8 55 o 5ls 0L gl el ok S a3 48

BE] ol odaline ‘SLAQJWSMU&.&.A‘J‘J:Q}JB‘@‘a:yd‘x‘ufc‘gdw)‘&b(;__wﬁbyf

Ql.‘.'_wg::-l.? Cmo "y ); RS cl:d ! )l:d'.&a S&.ﬁl{ C. Splendens ol anJlas Caro V0 d\: 3y

&S e pb a5 Sl 035 o 4 sl 93,8 O ) Jlad 5 Db 5 sl Somear 53503 bz 21 ST

Ay S 5 Ol ml 8 OaSO OlambyAT (sls Cama 5,8 o 5l 3 6B 10 (Clade) L,ls oK s

S s i a8 sl 0L SUUSS L) (6 5 BT iy S s 4 S O3 5 O 333

.ML;JAJQ.LQqhwjiiaj‘f&ﬁ)wdmlﬁ)obgﬁéhw

Caloptyerygidae ¢ owuis (5 e 53 5 50 (OdONata) IKEESElowius Ol 5l 1SS (SO 319

IS onl slael (Misof et al., 2000) ks
e 5 JL 5 040 &5 o3Il 4 ar 5 L Ol g oo
sais BT 65850 6oy SN Dok a5 Ol
9 0Ll ¢d gors  ob 4 O ¢SG (Asahina, 1976) sis
aadllas (sl JU eSS L Ladb gla sl oS5
i slaa 58 ST aals g ags S

C—uwl ok osle | Calopteryx Leach, 1815

A0 A0
Calopteryx splendens  _ole ¢ L Sl
Lol ea,ls Lewlygl 53 saw 28| Harris, 1782
Llad 51 e 55 JB b 0T Calibes (gls Comer
SEIIPR - 0 I U - IO
s 8 ShaS” S T (Dumont et al., 2005)
S Y ssu> o Jeria (Holarctic) s,V 5a

* ssadeghi@shirazu.ac.ir

Copyright©2015, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it with others as long
as they credit it, but they cannot change it in any way or use it commercially.



WAF Olasls e g 9 S 0 lod (o2 Sl (S Lot 3 5 (585355 b

¥

M=, 5,14 5 > 5 Calopteryx  splendens
D5 sy a5 550 5 S5 ST Slalllas
=iyl 3550 55 (6 ,S aallls «C. splendens
(phylogeography) (s,Ls sLél 2> s (phylogeny)
3y g el ol il OT Lo 68 55 5 65 0l
SO LeS bl a5 S 5 Ao s (3L 3l
DLl 6 o Ol 8 S5 5 5m (S 3
58 ol 53 d o, 4 ST 651l i (S
A s Slaasle 3 )18 w1, 01 Kaasy
(Misof et al., 2000 J,S 50 sla Klis atas
sDumont et al., 2005) <Weekers et al., 2001
L sl 03,8 ol &S0 5 550 p 9 gl s
fslie 1) 658 ) 53 s omamr Lo 6 55 3l
oL 5 Sadeghi 4" el S5 obla .as
) e V(B er L (Y229)
A3 S awlas |, C. splendens

4SS in (5 ) g ko T 4o T
Gl g5 (nl 65 o (sla Sl Slatiee bl
03,5 anl)l (Fw G ey oy Ll 53 )
alllan (gl p A8 gy S0 pwkin (5 e b 5 g0 o
g5 AT Gl ootr OLT oy 5 (s (Sl i
Ly aS Conl (L) slajlla) Loy LU
5 gleds ) gaT 4o 5 ol a5 (1441) Bookstein
el ods a0l (144Y) Marcus 5 Rohlf L s 0T
slaaws 2 5l ol 53 1) el Sl s ) )
ol 031> e by SIS (g 0

3l dloz e gt 5 ST 3 Il 615
L S5 5550 02 S s oLl Sl
L sl 8l o cdn iy LSS 0us 0 SU S

woas a5 53U oo 1 LT 0s 51 olaise

¢Siva-Jothy, 1999 <Dumont et al., 1993)
5 ¢S5 e Ol 04> el Rantala et al., 2000)
SLeMb! I idu L ol Koo Y oo ¢ty 5o
S AS a1y oSl i Cardge 4 S
bl s LT sl - Lo S o3Il ol
a8 0uusb ol (6,8 ol (la e o o L2D
bl ) e (i (6 e 50 g it e
(homologous) »&s_ul= = sla oSl oz
L blag S o5 e 53548 (02!
22 g5 Jus s el e (5 50 B
(st e odie Lol s oo Sy (JU oSS o510l
Selse U cs JU sl G1aKS, 7 ol )
«Siva-Jothy, 2000) Jstls (sla |55l cles & s
(Stock, <y La>s (Koskiméki et al., 2004
Yzt 5 timn b 257 2 5 olons Jul e <1980)
313 et LU 5 i iS5 e
(Cordoba-Aguilar and Cordero-Rivera, 2005)
oals 0L | LT Lae 5 ot (S0 0m sls g
‘Weekers et al., 2001 «Misof et al., 2000) .|
eSS 5590 o opl oLy (Dumont et al., 2005
s 03,5 ol slnaib (sl e sl
(Dumont et al., 2005)
S et anlllan 53 ¢ SY b glais gl
PRCREIC SUP PN P TP I WRCH U
el S s B el ol elizl U (6 5 550
o3l & iy l5 Jailgy 4 03 o sl S
55 (Grimaldi, 2001) wabs sbazel o6 LS
a4 8 wllan gl G pkir 3 LULS, ol
Wootton, 1991) ol i o3litwl HISEESE uiu

G5 3550 43 dn) opl 5> Auiss Ll (Zeng, 1996
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S5 sl Comam Vo 3 o sl JU i
kB (S e sy ae By 5l eslanul L C. splendens
4 LSS SEUE 5355 Gl opl 53 el 03
G JU s Ly 5 s 4§ otsl IS, b
Ot a5 8 U s oLl 5 i 3 ke
M| pimman g osla g 5 s dl s by s
s ol ol 5 o sla L 05 pe 1 50

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
=S o S b o5t UL e a oner
(O JS8)

4SS ks Sl el ) Ol g 4 (shape) s ,
o535 (Size) o3l 51 ab BT xald& LS 51
SL ¢S (rotation) i > s (translation)
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
STl 3 odomy (slad S 3550 )

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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Calopteryx splendens < 8 31 ous (5,13 5 god (SbCrer L3l i Coundga—) Ko

Sl s Ly 5 s Ly 5 O s> o
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(Y JS8) Wi i€ sl JU e

J Sty i 9 OLEML! (5551 x>

oud oS JSCa 5 51 LSS @ okl )y 5 Sl g
S 55 (Preserve) dw,s Ve J bl 55 edd 6,1ugSS L
(i 5 Sl am‘_;,ﬂ@?olf,u)lisbjdzsq
(S oEi1s) 3 (6 b pmd s s 4 goren 5 S0
SLad go s bzl 5 3L s Cill 4 (S 5h 5287

LaeS )l Slasin Calopteryx splendens ;s oo Caw o st Js (655 0dd a3litul &S 5Ll I V8 Cmd e - i
Media (M) SN Jowe (5 Jb ol JT) (4 ¢JL 41> yRadius2 (R2) S J=- (3 ¢Nodus (N) (2 «Costa (C)-Subcosta (Sc) (1
«anal triangle L,SW ‘_,J) (8 ¢JL; ail> 5 Cubitusl (Cu2) W Joee (7 ¢Jb asl> 5 Cubitusl (Cul) SMW foes (6 ¢JL ail> 4
JLE, Uit oo (14 M LS, it Joee (13 carculus Jeewss gUlss gla i, (10, 11, 12 canal triangle JleuS's » o1, (9
JLE, Lite J>ee (18 RU+RSs and R+M 5% f>=s (17 Cubitus2 JIS, liie Jous (16 canal triangle Jlew s 4 515 (15 ¢Cubitusl

.(144Y) Dumont 31 _.Lssl sl JLS ;) 5,1i86 Radius JUS Lacs Jous (19 4IR3



% &5 o slwT 53 Calopteryx splendens ¢SSl (slbcares o 53 Jb S, &

(PCA) Lol slaaid so a4 o LT 550 KT
Slaazbes uilsyls 55— il ls 4lid s 5le 635
23 350 5o SLACSS (o A ol Lok gl
o 05057 Gl 21 L lalcmes o 53 b Zou )
Wilk’s lambda) MANOVA U o _ize ki 3l
(Post-hoc 0l sze « Hotelling’s test 5 jlas Ol sie 4
«Goodall, 1991) Goodall’s &3 33T 3| 5 A& 4 lia
Ol s 4 Hotelling’s T? ¢ 4057 5 (Bookstein, 1997
PAST 5IMP (gLl jblp 5 b 5 i 5 4 556 AT
o3litul Laoy S s JU Cdmy CoDlstl 055037 (51 5
IR IYCENPIC P JE P P JUN e
eslitul b Cume 2 53 Jb s S I (consensus)
(Rohlf, 2003, tpsRelw s tpsSmall slalle 5 5l
O Sl g 45505 Ol 4 5 A 4al=e 2007)
o5 5 5 eslitul 3,50 JU 4 sed a (M|
S s sl slom b JL oy (slasds
oiwis J b ysthin-plate spline 1 st ;8
AN 53le 5 5l eslil L (Relative Warp, RW) ) 5o
&S dd odiS  gas 4o (RohIf, 2004) tpsSplin
Seslecwl U s (cluster analysis) glas g oo
el bl S (g Sl ST 1 ol B oS5 S
Dyl gy g e V0 ol g &S O b s
3 ol Koy (S ity Ly 1 5 53
Gl el S ol S
(Unweighted Pair-Group Method with UPGMA
Y/\ 45— NTsyspc J~_é|r 5 3> Arithmetic means)

A e (RONIF, 2000)

L™
=5 Shapiro-wilk o 53T : Jo 031l £

o3l L (digitizing error) (¢ ,138 ¢S e gl
s s (Adriaens, 2007) 0T 4 by e IS 5 5l
VN 35 bl iy p3 0 03] i (Llas
=B gl S5 5 o d ol £ 55 5l Ao
Slaen Sk o 6l LT o sled & (B g 0der
L;)\;\_?‘uu“sLu‘s,\_;b_{:;mu)\,srﬁwuws
&S it il 38 4 0T s gold
el S5 5 J—dow (cOmmon  mean  shape)
(Adams et al., & sl Wl GPA L (procrustes)
JU Sy s aades| (Zelditeh et al., 2004 <2004
e S Lo 5 o 4 O e mar
4 (thin-plate deformation grids) thin-plate J§w
(Rohlf, 2004) s § Cano 5 59 0k oA 2S s g
U o310l e (6l S Hledd Ll Solaties s
{Bookstein, 1996) s 55 » o4l cENtroid size 45
tps Relw e L (Slice and Bookstein, 2007
039 0 5%en 5 dla . daT s 4 (RoNIF, 2007)
SLa0 3T b 4 amaz b oIl sl bl
(Milliken and u_& ., »Leven’s y Shapiro-Wilk
Laleraz Ole JU o311 (sla D=l Johnson, 1984)
¢SS ANOVA & 50 3T Sl oslial U Laumas 9,5 5
i S| s 5 TUKRY O 5n 3T 5 i ok a5 )b
03 LS 4 ot & Lo b Cmaz 95 O 0357
(Sokal and Rohlf, 1995) .
SledeeT s 4o laeS el Siliazies Sl
ol laadse & 425 I ol 5 dps Dig i le 5
2 (CVA) —asis S5LS ;JL_ST 5(PCA)
s (Hammer and Harper, 2007) PAST La,l ey
g5 6+ s 5 U w515 (Sheets, 2000) IMP

L&CA_W = 03 JL.: &L.AC,_."QJ oM g LAJL?)
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45 05,8 n g 5 4S5 5 OS5l OkwiaS
O sl O e Cmma Sl yls |y Db o311 o 1S 587
FoT ol o)l osd oo Juli 1) Ol L ,3T 5(19)
S ols OLi Ladmenr Sk 53 J o5l 6l
59 516) Ol ot — 2 9 b Gl e
L e ;S0 L Okdl B 5 Ol ly3T (sla Comar
(centroid size) JLs o31dsl 53 (gl —ae oD
Ot La e ity 4 S (Y Jgksr) itils

& S aoms Lal ks 0Lt JU o1d0 53 (6505 e

(P>0.05) 515 5lis Ls Cume 51 &S5 2 55 1) S 5
(homogeneity) = .aSS Levene’s o457
sl AT 031001 S0l bl o1y iyl
(centroid JL oIl g5, Tukey HSD o 5057 =k
Jadar) 513 0L b Coma o 1y (oYL oDt size)
a2 Jb o311 L5 51 s Comazr o7 5 OLES g5 (Y
03 8 Lt 1 JSE) L5 o oS aine 09 8
(el (16) Ol =t Il Comor b 05131 o S 550 L

J.AL& Mb@ Ol ‘)‘]a.wjla 6\0)\-\;‘4{0);&).5

255 gl Al BB oWl a5l ol O b camw gy Ol 38 3 (3l 3 1l Conas

e d6 ¢0lamly3T AZ (Wlodeds aswine ™ CaMe b ditun i sms 457 (5 3la) Jb o101 65, Tukey HSD O 43T -y Jgd
Ol UZ €4S 5 TU €0kiaS 5 TM 0K b (Ta taum sy RU 0k 355 ¢ Ki 0kl 5 Ka ¢l 51 O 8 9 €0l !

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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%éé

Centroid Size
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w
o
1
—I

570+ %

510

Az 16 19 Ka Ki Ru Ta Tm Tu Uz
< 5 9 €0 ol Jlai 6 ¢0lawl,3T Az Calopteryx splendens LT e Y+ 53 (centroid size) JUs o1l L_,,fvl..n -r S
0SS5 UZ 4S5 (TU ¢0kaiaS 5 TM 0k b (Ta taa sy RU 0k 35 3 ¢ Ki ¢kl 53 Ka ¢l !
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Goodall’s 0 30T gL el jar 4 35 (POS-hOC O 520
TR PR BN ENCBN PRE-PIYES  RESpT
ol3oinn D5 MANOVA &, _ize d o
—— (Wilk’s  lambda= +/+++0% P=+/+++)
7355 eslin 5 5 503 OLES ot aslllae (sla e
4S5, S Las_iaHotelling o 53T L Lac_xax
Gl3 e el 53 OLam )3T 5 Oldl 3 (sla Zomer
Foml ol S)15 gme o 53 b Cmaz plu 50/00
L oot gl (3l L83 1 b vy k|
35 (¥ Jgd>) s 4yt Goodall’s F o437
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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(thin-plate deformation o x5 sbaSis
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G LAl mar dan Slases SeMbl Ao T b dws s
o 1y omaitin J ey Dt el s
Al VST 3 edis i e (slaoy S
Sl Jl S ok sl .l o iS
AL (1) Ol ) dles 5 OS5 Slanax
oeia ol adlllae (S Camaz w53 1) Jb o,
Ldb Cou i e OlmldT Come 61 558
O DS b e S5 (6w 5l 0L
b Cbe ) (fe Camed 5o Ol 35y bl
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ul:g.\)T vl o Lal e (gdbaiws psuas

(Relative Warp Ordination Lol slaad 3o olas
3,03 3505 oLdl e SN eSS oS sls oL plot)
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s S g e a3 T 35 U (81 5 43 S
4S5 OS5l gla Comer 53 b sk Sy 5 KLs
5t g e L a5 (19) Ol o 8
231 33 03,5 Olwzd 3 5 OldlF Gla Comer
36 JSa) wosls a5 Jsl o 8 5 0k b o
(16) &1l Jla 5 DS 5 (51 Cmarr 5 (5 5o
Ol )3T Comaz 5313 LS5 1) e 09,8 g
Jolie o, b 53 035 03l 93 e K5 51 oS

i S5 sl 45 5 Comer 4 Cd 5 05 8
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Pteridophyta
Aspleniaceae
Asplenium adiantum-nigrum L. Cry Plurreg. * *
Asplenium trichomanes L. Cry Plurreg * *
Asplenium scolopendrium L. Cry Plurreg * *
Dennstaedtiaceae
Pteridium aquilinum (L.) Kuhn Cry Scosm. *
Dryopteridaceae
Dryopteris affinis (Lowe) Fraser-Jenk. Cry Euro-Sib. * *
Polystichum aculeatum (L.) Roth Cry Plurreg. * *
Polystichum woronowii Fomin Cry Euro-Sib. *
Dryopteris filix-mas (L.) Schott Cry Euro-Sib. *
Polypodiaceae
Polypodium vulgare L. Cry Plurreg. * *
Pteridaceae
Pteris cretica L. Cry Plurreg *
Woodsiaceae
Athyrium filix-femina (L.) Roth Cry Euro-Sib. * *
Spermatophyta
Gymnosperms
Taxaceae
Taxus baccata L. Ph Euro-Sib. *
Angiosperms
Monocotyledones
Alliaceae
Allium paradoxum (M.Bieb.) G.Don Cry Euro-Sib. * *
Araceae
Arum maculatum L. Cry Euro-Sib. *
Colchicaceae
Colchicum speciosum Steven Cry Euro-Sib. * *
Cyperaceae
Carex divulsa Stokes Cry Euro-Sib. * *
Carex pendula Huds. Cry Euro-Sib. *
Carex sylvatica Huds. Cry Euro-Sib. *
Dioscoreaceae
Tamus communis L. Cry Euro-Sib. *
Juncaceae
Luzula forsteri (Sm.) DC. He Plurreg * *
Liliaceae
Erythronium caucasicum Woronow Cry Euro-Sib. * *
Scilla siberica Haw. in Andrews subsp. caucasica (Miscz.) Mordak Cry Euro-Sib. * *
Orchidaceae
Cephalanthera caucasica Kraenzl. Cry Euro-Sib. *
Epipactis helleborine (L.) Crantz Cry Plurreg * *
Limodorum abortivum (L.) Sw. Cry Euro-Sib./Medit./Ir-Tur. * *
Neottia nidus-avis (L.) Rich. Cry Euro-Sib./ Medit. * *

Platanthera bifolia (L.) Rich. Cry Plurreg * *
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Poaceae
Brachypodium pinnatum (L.) P.Beauv. He Euro-Sib./Medit./Ir-Tur. *
Festuca drymeia Mert. & W.D.J. Koch He Euro-Sib./ Medit. *
Polygalaceae
Polygala anatolica Boiss. & Helder. in Boiss. He Euro-Sib./Medit./Ir-Tur. *
Ruscaceae
Danae racemosa Moench Ph Euro-Sib. * *
Ruscus hyrcanus Woronow Ch Euro-Sib. * *
Dicotyledones
Aceraceae
Acer cappadocicum Gled. Ph Euro-Sib. * *
Acer mazandaranicum Amini, H.Zare & Assadi Ph Euro-Sib. *
Acer velutinum Boiss. Ph Euro-Sib. * *
Apiaceae
Lecockia cretica (Lam.) DC. He Euro-Sib. *
Sanicula europaea L. He Euro-Sib. * *
Apocynaceae
Periploca graeca L. Ph Euro-Sib./Medit. *
Aquifoliaceae
llex spinigera Loes. Ph Euro-Sib. * *
Araliaceae
Hedera pastuchovii Woronow Ph Euro-Sib. * *
Asparagaceae
Polygonatum orientale Desf. Cry Euro-Sib. *
Asteraceae
Carpesium cernuum L. He Plurreg. * *
Lapsana communis L. He Euro-Sib./Ir-Tur. *
Solidago virga-aurea L. He Euro-Sib. *
Betulaceae
Carpinus betulus L. Ph Euro-Sib. * *
Carpinus schuschaensis H.J.P. Winkl. Ph Euro-Sib. * *
Alnus subcordata C.A.Mey. Ph Euro-Sib. * *
Brassicaceae
Cardamine tenera S.G.Gmel. ex C.A.Mey. Cry Euro-Sib. * *
Buxaceae
Buxus hyrcana Pojark. Ph Euro-Sib. * *
Celastraceae
Euonymus latifolius (L.) Mill. Ph Euro-Sib. * *
Euonymus europaeus L. Ph Euro-Sib. * *
Convolvulaceae
Calystegia sepia (L.) R.Br. Cry Plurreg * *
Cornaceae
Cornus australis C.A.Mey. Ph Euro-Sib./Ir-Tur. *
Dipsacaceae
Dipsacus strigosus Willd. ex Roem. & Schult. He Euro-Sib. *
Ebenaceae
Diospyros lotus L. Ph Euro-Sib./Ir-Tur. *
Euphorbiaceae
Euphorbia amygdaloides L. He Euro-Sib./Medit. * *
Mercurialis perennis L. Cry Euro-Sib. * *
Fabaceae
Lathyrus laxiflorus (Desf.) Kuntze Cry Euro-Sib./Medit./Ir-Tur. *
Vicia cracca L. Ch Euro-Sib. *
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Fagaceae

Fagus orientalis Lipsky Ph Euro-Sib. * *

Quercus castaneifolia C.A.Mey. Ph Euro-Sib. * *

Hamamelidaceae

Parrotia persica C.A.Mey. Ph Euro-Sib. * *

Hypericaceae

Hypericum androsaemum L. Ch Euro-Sib./Medit./Ir-Tur. * *

Lamiaceae

Clinopodium umbrosum (M.Bieb.) K.Koch He Ir-Tur./Euro-Sib. *

Lamium album L. He Plurreg. *

Salvia glutinosa L. He Euro-Sib./Medit./Ir-Tur. *

Scutellaria tournefortii Benth. Cry Euro-Sib. * *

Oleaceae

Fraxinus excelsior L. Ph Euro-Sib. *

Onagraceae

Circaea lutetiana L. He Euro-Sib. *

Papaveraceae

Corydalis hyrcana Wendelbo Cry Euro-Sib. * *

Primulaceae

Cyclamen coum Mill. Cry Euro-Sib./Medit. * *

Primula heterochroma Stapf He Euro-Sib. *

Rhamnaceae

Frangula alnus Mill. Ph Euro-Sib./Medit. * *

Rosaceae

Cerasus avium (L.) Moench Ph Euro-Sib. *

Crataegus microphylla K.Koch Ph Euro-Sib. * *

Fragaria vesca L. He Plurreg. *

Mespilus germanica L. Ph Euro-Sib./Medit./ Ir-Tur. *

Rubus hyrcanus Juz. Ph Euro-Sib. * *

Sorbus torminalis (L.) Crantz Ph Euro-Sib. *

Rubiaceae

Galium odoratum (L.) Scop. He Euro-Sib./Medit. *

Scrophulariaceae

Digitalis nervosa Steud. & Hochst. ex Benth. He Euro-Sib. *

Solanaceae

Solanum kieseritzkii C. A. Mey Ch Euro-Sib. * *

Tiliaceae

Tilia rubra DC. Ph Euro-Sib. * *

Thymelaeaceae

Daphne mezereum L. Ph Cosm. *

Ulmaceae

Ulmus glabra Huds. Ph Euro-Sib. * *

Violaceae

Viola alba Besser He Euro-Sib./Medit. * *
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Rosaceae
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Santalaceae
Thesium humile Vahl. ol 55 o SSLS” He IT
Scrophulariaceae
Verbascum gossypinum M.Bieb. S 558l Jf He IT
Veronica orientalis Mill. IR Ch IT
Violaceae
Viola suavis M.Bieb. ST e anis He IT
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Taxa Forma Chor En Mo Ra
Gymnospermae
Ephedraceae
Ephedra pachyclada Boiss. Ph IT
Dicotyledones
Aceraceae
Acer monspessulanum L. Ph IT En
Amaranthaceae
Amaranthus blitoides S.Watson T Co En
Amaranthus chlorostachys Willd. Hc Co
Anacardiaceae
Pistacia atlantica Desf. Ph IT
Berberidaceae
Berberis integerrima Bunge Ph IT
Boraginaceae
Anchusa arvensis (L.) M.Bieb. Hc IT,ES
Heterocaryum rigidum A.DC. T IT
Heterocaryum szovitsianum (Fisch. & C.A.Mey.) A.DC. T IT
Myosotis refracta Boiss. T IT
Nonnea caspica (Willd.) G. Don T IT
Nonnea persica Boiss. T IT
Onosma asperimum Bornm. Hc IT En Ra
Onosma stenosiphon Boiss. T IT En
Paracaryum persicum Boiss. T IT En Ra
Campanulaceae
Campanula kermanica (Rech.f., Aellen & Esfand.) Rech. f. T IT En Ra
Caryophyllaceae
Acanthophyllum bracteatum Boiss. C IT
Acanthophyllum glandulosum Bunge ex Boiss. C IT
Acanthophyllum sordidum Bunge ex Boiss. C IT En Ra
Dianthus macranthoides Hausskn. ex Bornm. Hc IT En Ra
Holosteum glutinosum (M. Bieb.) Fisch. & C.A.Mey. T IT
Minuartia meyeri (Boiss.) Bornm. Hc IT
Silene conoidea L. T Co
Silene spergulifolia (Willd.) M.Bieb. T IT,ES
Vaccaria pyramidata Medik. T IT.ES,M
Chenopodiaceae
Atriplex leucoclada Boiss. C IT
Chenopodium botrys L. T IT,ES
Noaea mucronata (Forssk.) Asch. & Schweinf. C IT
Compositae (Asteraceae)
Achillea wilhelmsii K. Koch T IT
Aegopordon berardioides Boiss. C IT Mo
Anthemis odontostephana Boiss. T IT
Artemisia sieberi Besser C IT
Carthamus oxyacanthus M.Bieb. T IT
Centaurea iberica Trev. ex Spreng. Hc ES
Centaurea ispahanica Boiss. subsp. ispahanica T IT En Ra
Cichorium intybus L. Hc ES
Cirsium spectabile DC. T IT En Ra
Cirsium vulgare (Savi) Ten. T Co
Conyza bonariensis (L.) Cronquist T Co
Cousinia calcitrapa Boiss. Hc IT En Ra
Cousinia piptocephala Bunge Hc IT En Ra
Cousinia prolifera Jaub. & Spach Hc IT
Crepis sancta (L.) Babc. Hc IT,M
Cyanus depressus (M.Bieb.) Sojak T IT
Echinops ceratophorus Boiss. C IT En Ra
Francoeuria undulata (L.) Lack T IT
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Taxa Forma Chor En Mo Ra
Gundelia tournefortii L. G IT Mo
Hertia intermedia (Boiss.) Kuntze C IT
Inula britannica L. T ES
Lactuca glauciifolia Boiss. T IT
Lasiopogon muscoides (Desf.) DC T IT Mo
Launaea acanthodes (Boiss.) Kuntze C IT
Onopordon leptolepis DC. T IT
Phagnalon persicum Boiss. Hc IT En Ra
Picris strigosa M.Bieb. Hc IT
Pulicaria gnaphalodes (Vent.) Boiss. T IT
Scariola orientalis (Boiss.) Sojak T IT
Scorzonera intricata Boiss. Hc IT En Ra
Scorzonera mucida Rech.f., Aellen & Esfand. Hc IT
Senecio glaucus L. T IT,ES,M En
Sonchus tenerrimus L. T ES
Taraxacum syriacum Boiss. G IT
Tragopogon caricifolius Boiss. Hc IT En Ra
Tragopogon graminifolius DC. Hc IT,ES
Convolvulaceae
Convolvulus arvensis L. T Co
Convolvulus leiocalycinus Boiss. C IT
Crassulaceae
Sedum rubens L. T IT,ES
Brassicaceae
Alyssum linifolium Stephan ex Willd. T IT
Alyssum szowitsianum Fisch & C.A.Mey T IT
Camelina rumelica Velen. T IT
Cardaria draba (L.) Desv. T Co Mo
Chorispora tenella (Pall.) DC. T IT,M
Clypeola jonthlaspi L. T IT,M
Conringia persica Boiss. T IT
Descurainia sophia (L.) Webb ex Prantl T Co Mo
Dielsiocharis kotschyi (Boiss.) O. E. Schultz T IT En Mo Ra
Diplotaxis harra (Forssk.) Boiss. Hc IT Mo
Diptychocarpus strictus Trautv. T IT
Erysimum nanum Boiss. & Hohen. T IT En Ra
Erysimum repandum L. T IT,ES
Fibigia umbellata (Boiss.) Boiss. C IT En
Isatis cappadocica Desv. C IT
Moriera spinosa Boiss. Hc IT
Robeschia schimperi (Boiss.) O. E. Schulz Hc IT Mo
Dipsacaceae
Pterocephalus afghanicus (Aitch. & Hemsl.) Aitch. & Hemsl. C IT
Scabiosa kermanensis Bornm. Hc IT En Ra
Elaeagnaceae
Elaeagnus angustifolia L. Ph IT,ES Mo
Euphorbiaceae
Euphorbia gedrosiaca Rech.f., Aellen & Esfand. T IT En Ra
Euphorbia hebecarpa Boiss. T IT
Euphorbia heteradena Jaub. & Spach. T IT
Euphorbia microsciadia Boiss. T IT
Euphorbia szowitsii Fisch. & C.A.Mey. T IT
Fabaceae
Alhagi camelorum Fisch. Hc IT,SS
Astragalus callistachys Buhse ex Fisch. C IT En Ra
Astragalus campylorrhynchus Fisch. & C.A.Mey. C IT
Astragalus carmanicus Bornm. C IT En Ra
Astragalus cemerinus Beck. C IT En Ra
Astragalus cephalanthus DC. C IT En Ra
Astragalus dactylocarpus Boiss. C IT
Astragalus dieterlii Podlech C IT
Astragalus dschuparensis Freyn & Bornm. C IT En Ra
Astragalus glaucacanthus Fisch. C IT En Ra
Astragalus huthianus Freyn & Bornm. C IT
Astragalus ispahanicus Boiss. C IT
Astragalus mucronifolius Boiss. C IT En Ra
Astragalus myriacanthus Boiss. C IT En Ra
Astragalus reuterianus Boiss. C IT En Ra
Astragalus rhodosemius Boiss. & Hausskn. C IT En
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Taxa Forma Chor En Mo Ra

Astragalus siliquosus Boiss. C IT

Colutea gracilis Freyn & Sint. ex Freyn Ph IT Ra

Ebenus stellata Boiss. C IT Mo

Medicago sativa L. Hc IT,ES

Melilotus officinalis (L.) Lam Hc IT,ES,M

Onobrychis kermanensis (Sirj. & Rech. f.) Rech. f. Hc IT En Ra

Ononis spinosa L. Hc IT,M

Oxytropis hirsutiuscula Freyn Hc IT

Vicia monantha Retz. T IT,M

Fumariaceae

Fumaria asepala Boiss. T IT,ES

Gentianaceae

Centaurium pulchellum (Sw.) Druce T IT,ES

Geraniaceae

Biebersteinia multifida DC. G IT Mo

Erodium cicutarium (L.) L’Her. G IT,ES

Geranium stepporum P.H.Davis T IT

Juglandaceae

Juglans regia L. Ph IT Mo

Lamiaceae

Ajuga chamaecistus Ging. & Benth. C IT En Ra

Eremostachys macrophylla Montbret & Aucher Hc IT

Lamium amplexicaule L. T ES

Marrubium crassidens Boiss. Hc IT

Marrubium vulgare L. G IT,ES

Mentha longifolia (L.) Huds. var. asiatica (Boiss.) Rech.f. Hc IT,ES

Mentha longifolia (L.) Huds. var. kermanensis Rech.f. Hc IT En Ra

Nepeta bornmulleri Hausskn. ex Bornm. T IT En Ra

Nepeta bracteata Benth. T IT

Nepeta glomerulosa Boiss. Hc IT En Ra

Nepeta meyeri Benth. T IT

Nepeta persica Boiss. Hc IT

Nepeta saccharata Bunge T IT

Salvia macrosiphon Boiss. Hc IT

Salvia nemorosa L. Hc ES

Satureja bachtiarica Bunge Hc IT En Ra

Stachys inflata Benth. T IT

Stachys setifera C.A.Mey. Hc ES

Teucrium scordium L. Hc ES

Thymus fedtschenkoi Ronniger C IT Ra

Ziziphora tenuior L. T IT

Linaceae

Linum album Kotschy ex Boiss. Hc IT En Ra

Loranthaceae

Loranthus grewinkii Boiss. & Buhse Ph IT

Malvaceae

Malva sylvestris L. T ES

Onagraceae

Epilobium hirsutum L. Hc ES

Orobanchaceae

Orobanche aegyptiaca Pers. G IT,M,SS

Papaveraceae

Glaucium elegans Fisch. & C.A.Mey. Hc IT

Papaver decaisnei Hochst. & Steud. ex Boiss. C IT

Papaver dubium L. T IT,ES

Plantaginaceae

Plantago lanceolata L. Hc Co

Plantago major L. Hc Co

Plantago media L. Hc ES

Plumbaginaceae

Acantholimon flexuosum Boiss. & Hausskn. ex Bunge C IT En Ra

Acantholimon scorpius (Jaub. & Spach) Boiss. C IT En Ra

Acantholimon tragacanthinum Boiss. C IT En Ra

Podophyllaceae

Bongardia chrysogonum (L.) Spach G IT,ES Mo

Polygonaceae

Polygonum aviculare L. T Co

Polygonum paronychioides C.A.Mey. ex Hohen. C IT
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Taxa Forma Chor En Mo Ra
Polygonum rottboellioides Jaub. & Spach T IT
Polygonum spinosum H.Gross T IT En Ra
Pteropyrum aucheri Jaub. & Spach C IT,SS
Rheum ribes L. Hc IT
Rumex chalepensis Mill. Hc ES
Primulaceae
Androsace maxima L. T IT
Ranunculaceae
Adonis aestivalis L. T IT,ES
Anemone biflora DC. T IT
Ceratocephala falcata (L.) Pers. T IT,ES
Consolida orientalis (Gay.) Schrod. T IT,ES
Consolida trigonelloides (Boiss.) Munz T IT En Ra
Ranunculus eriorrhizus Boiss. & Buhse T IT En
Rhamnaceae
Sageretia thea (Osbeck.) M.C.Johnst. Ph IT Mo
Rosaceae
Amygdalus eburnea Spach Ph IT En Ra
Amygdalus elaeagnifolia Spach Ph IT En Ra
Amygdalus scoparia Spach Ph IT En
Cotoneaster kotschyi (C.K.Schneid.) G.Klotz Ph IT En
Potentilla nuda Boiss. Hc IT Ra
Rosa beggeriana Schrenk Ph IT
Rosa damascena Mill. Ph IT
Sanguisorba minor Scop. Hc ES,M
Rubiaceae

Callipeltis cucullaria (L.) Steven T
Galium humifusum M.Bieb. T
Galium setaceum Lam. T IT
Galium spurium L. T
Hc

Galium verum L. IT,ES
Salicaceae
Salix pycnostachya Andersson Ph IT

Scrophulariaceae

Linaria lineolata Boiss. T IT Ra
Scrophularia striata Boiss. T IT

Verbascum songaricum Schrenk C IT

Veronica anagallis-aquatica L. Hyd IT,ES Ra
Veronica beccabunga L. T IT,ES

Veronica rubrifolia Boiss. Hyd IT En Ra
Solanaceae

Hyoscyamus senecionis Willd. T IT,ES

Solanum nigrum L. T IT

Thymelaeaceae

Daphne mucronata Royle Ph IT

Daphne oleoides Schreb. Ph IT En

Dendrostellera lessertii (Wikstr.) Van Tiegh C IT Mo
Apiaceae

Astrodaucus orientalis (L.) Drude Hc IT,ES

Bunium persicum (Boiss.) B. Fedtsch. G IT

Bupleurum exaltatum M.Bieb. G IT

Dorema aucheri Boiss. Hc IT En Ra
Echinophora platyloba DC. Hc IT En Ra
Eryngium billardieri F. Delaroche Hc IT

Eryngium bungei Boiss. Hc IT

Ferula ovina (Boiss.) Boiss. Hc IT

Prangos cheilanthifolia Boiss. Hc IT En Ra
Psammogeton canescens (DC.) Vatke T IT En Ra
Valerianaceae

Valerianella leiocarpa (C. Kock) O. Kuntze T IT

Valerianella szowitsiana Fisch & C.A.Mey. T IT

Zygophyllaceae

Peganum harmala L. Hc IT

Monocotyledones

Amaryllidaceae

Ixiolirion tataricum (Pall.) Herb. G IT Mo
Sternbergia colchiciflora Waldst. & Kit. G IT

Cyperaceae
Isolepis setacea (L.) R. Br. Hc Co Mo
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Taxa Forma Chor En Mo Ra

Poaceae

Aeluropus littoralis (Gouan) Parl. T IT,M

Asthenatherum forsskalii (Vahl) Nevski T IT,SS Mo Ra

Avena fatua L. T Co

Boissiera squarrosa (Banks & Sol.) Nevski T IT,M Mo

Bromus gracillimus Bunge T IT

Calamagrostis pseudophragmites (Haller f.) Koeler Hc ES,M

Eremopyrum bonaepartis (Spreng.) Nevski T IT

Heteranthelium piliferum (Banks & Soland.) Hochst. Hc IT Mo

Lolium perenne L. T Co

Melica jacquemontii Decne. T IT

Phragmites australis (Cav.) Trin. ex Steud. Hc Co

Poa sinaica Steud. Hc IT,M

Polypogon fugax Nees ex Stend. T IT

Polypogon maritimus Willd. T IT,M

Psathyrostachys fragilis (Boiss.) Nevski T IT

Stipa arabica Trin. & Rupr. Hc IT

Stipa parviflora Desf. Hc IT

Iridaceae

Gladiolus atroviolaceus Boiss. G IT

Iris songarica Schrenk G IT

Juncaceae

Juncus articulatus L. Hc ES

Liliaceae

Allium atroviolaceum Boiss. G IT

Allium cathodicarpum Wendelbo G IT En Ra

Allium lalesaricum Freyn & Bornm. G IT En Ra

Allium stamineum Boiss. G IT

Colchicum kotschyi Boiss. G IT

Colchicum schimperi Janka G IT,M

Eremurus persicus (Jaub. & Spach) Boiss. G IT

Gagea capillifolia VVved. G IT Ra

Muscari caucasicum (Griseb.) Baker G IT,ES

Muscari longipes Boiss. G IT

Tulipa biflora Pall. G IT,M

Typhaceae

Typha latifolia L. Hyd Co
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The study of flora of Ra'skuh Area in Baft township in Kerman province

Leila Malekpourzadeh ', Seyed Mansour Mirtadzadini '* and Vahideh Nazeri 2

! Department of Biology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran
? Faculty of Natural Resources, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

Abstract

This research is based on the floristic study of Ra'skuh area of Baft Township in Kerman
province that the wild vascular plants were collected and identified. This area with about 5500
hectares is located in 20 km of northeast of Baft town and 170 km southwest of the center of
the Kerman province. Its minimum altitude is 2400 m and maximum 2700 m above the sea
level. The annual average rainfall is 280 mm and the vacillation average of temperature is
between -5 and 38 °C. This area is mountainous and a part of the Irano-Turanian region. The
physiognomy of vegetation is chiefly as steppe (Astragalus spp. and Artemisia sieberi) but
some parts are scrublands or woodlands (Acer monspessulanum, Amygdalus spp., Pistacia
atlantica, ...). Based on our study, 247 plant species of 51 families and 176 genera were
identified which of them one family of Gymnospermes with one species, 43 families with 147
genera and 211 species of dicots Angiospermes, 7 families with 28 genera and 35 species of
monocots Angiospermes were recognized. The family Asteraceae with 36 species and the
genus Astragalus with 16 species as largest family and genus were identified in the region.
Most of the species had Irano-Turanian nature from viewpoint of the phytogeographical
aspects. Life forms were including 38.9% therophytes, 26.3% hemicryptophytes, 16.6%
Chamaephytes, 9.7% geophytes, 7.3% phanerophytes and 1.2% hydrophytes.

Key words: Flora, Life form, Baft, Ra'skuh
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Study of flora, life form, chrotype, diversity and evenness change
under the effect of different grazing pressure from crises centers
in south-east of Sabalan
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! Department of Range and Watershed Management, Faculty of Agricultural Technology and Natural Resources,
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Abstract

This research with the aim of study the species composition, characteristics and diversity under
the effect of different grazing intensity with distance from three villages of Alvares, Lateran and
Vargesaran was conducted. Plant speciments were collected, and then species identified based
on the checklists and literature of Sabalan. Overall, 78 identified plant species were belonging
to 22 families and 62 genera. The Asteraceae family with 13 genus and 16 species, the Poaceae
family with 7 genus and 11 species and the Fabaceae family with 5 genus and 10 species have
the most plant species. Moreover, according to the Rankaier's system the identified species,
which are grown in the study area, are belong, 69% hemicryptophytes, 18% therophytes, 12%
chamaephytes and 1% geophytes, respectively. In point of view of geographic distribution, 54%
belong to Iran-Toranian, 19% are belonging to Iran-Toranian and Euro-Siberian, 3% belong to
Euro-Siberian, and 24% are belonging to the other regions. Results of the numerical diversity
(Simpson and Shannon-Wiener) and evenness (Camargo and Smith-Wilson) indices in each
crisis center according to the increase of distance showed that in each sites (9 transects) with the
increase of distance from crisis center, there is no significant relationships in species diversity
and evenness. Thus, these indices are not suitable for the study of grazing intensity on
vegetation in the base of village crisis center on the Sabalan rangelands.

Key words: Ardabil province, Geographical distribution, Species diversity, Grazing intensity,
Life form, Flora, Evenness

* a_ghorbani@uma.ac.ir



Taxonomy and Biosystematics, 7" Year, No. 23, Summer 2015 5

Relationships of Festuca-Lolium complex in Iran assessed
using trnH-psbA sequences
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Abstract

The Festuca-Lolium complex refers to a group of closely relatad taxa within festucoids clade,
including outbreeding species of the genus Lolium and the species of the genus Festuca
subgenus Schedonorus. In this study, relationships among 6 species of Festuca-Lolium
complex were assessed using trnH-psbA sequences. Based on the results of this study Lolium
is monophyletic. Also, a cluster including Lolium and Festuca subgen. Schedonorus and
F. gigantea can be monophyletic. The results support transferring Festuca subgen.
Schedonorus into the genus Lolium as a new combination that was proposed by Darbyshire.
The trnH-psbA sequences support transfering Festuca gigantea from Festuca subgen.
Drymenthele into Festuca subgen. Schedonorus sect. Plantynia.

Key words: Iran, Phylogeny, cpDNA, Festuca-Lolium complex, trnH-psbA
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Flora, life form and chorology of Box trees (Buxus hyrcana)
habitats in forests of the Farim area of Sari

Seyedeh Samira Soleymanipour and Omid Esmailzadeh *

Department of Forestry, Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University, Noor, Iran

Abstract

This study intends to present floristic-physiognomic investigation of Box trees (Buxus
hyrcana) of the Farim area of Sari. All of species in the area were recorded by two methods
field-walk and 60 releves with an area of 400 m2 in a systematic-selective design in two
elevation classes, more and less than 1200 m above sea level implemented. Our results
showed that the flora of this region includes 47 families, 67 genera, and 77 species.
Phanerophytes (37.7%), Cryptophytes (32.5%) and Hemicryptophytes (24.7%) were the most
important structure groups of the local biological spectrum according to Raunkiaer method,
and also with increasing elevation, portions of Hemicryptophytes and Cryptophytes increased
and decreased, respectively. Chorological studies showed that chorotype form Euro-Sibria
was the most important phytochorion in two habitats. The correlation of environment
variables with two first axes of DCA showed that elevation of sea level and dominance
average (canopy percentage) of Box trees had decisive role on the vegetation composition and
mean richness of species (Hill NO index). Also, Jackknife estimation results confirmed that
species richness in habitats with elevation more than 1200 m (75.8 species) had a higher level
compared to habitats with elevation less than 1200 m (58.6 species) because of decreasing
box trees dominance. Totally, the results of the present study not only confirmed the
ecological capacity of Box trees in developing up to 1700 m in mountain forests of north Iran,
but also the association of box trees with some plants of high regions with steep slope of north
Hyrcanian forests such as: Acer mazandaranicum, Carpinus schuschaensis and Taxus
baccata, can be introduced as two new syntaxa including Taxus baccata- Buxus hyrcana and
Carpinus schuschaensis- Buxus hyrcana in Hyrcanian forests.

Key words: Buxus hyrcana, Flora, Life form, Detrended Correspondence Analysis (DCA),
Jackknife estimate, Farim forests
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Morphological comparison of Alosa shad species using morphometric
and meristic characteristics in the southern coast of Caspian Sea

Seyed Ramin Ghotbi Jokandan ', Mohammad Sadegh Alavi-Yeganeh '* and Shirin Jamshidi*

" Department of Marine Biology, Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University,
Noor, Iran
? Department of Fishery, Faculty of Natural Resources and Marine Sciences, Tarbiat Modares University,
Noor, Iran

Abstract

Comparative morphological study carried out for four shad species of the genus Alosa
including A. braschnikowi, A. caspia, A. kessleri and A. saposchnikowii in the southern coast
of Caspian Sea. Totally 239 specimens were collected from autumn 2013 to spring 2014 in
three beaches in fisheries stations (Anzali Port, Noor-Mahmoudabad, Gorgan Bay) along the
southern coast of the Caspian Sea. Nine meristic and twenty five morphometric characteristics
were used for morphological comparison. The Results of One-Way ANOVA, Principle
component Analaysis (PCA) and Descriminant Function Analysis implies efficeny of selected
morphological characteristics for the separation of these species. Although no diagnostic
characteristics were identified but morphometric characters showed higher variation within
four species. In addition to previous known key characters which were associated with the
size and number of gill rackers and filaments on first branchial arc, here some other key
characteristics incuding Dorsal and Anal fin’s hight, Head’s height, width and length, Snout’s
length, Caudal peduncle’s height, Post Orbital’s lenght, Ventral and Pectoral fin’s length in
morphometrics and Number of Caudal fin rays, Number of hard and soft dorsal fin rays in
meristics were significantly different (p<0.05) in comaprison within four shad species.
Although overlaps were appeared in comparison of all measured morphometrics and counted
meristic chatracteristics range but mentioned characteristics could be useful in better and
more accurate identification of these four Alosa shad species along the southern coast of
Caspian Sea.

Key words: Caspian Sea, Morphology, Shads, Alosa
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Wing shape variation among central Asian populations
of Calopteryx splendens

Saber Sadeghi '*, Yaser Bakhshi ' and Henri Dumont *

! Department of Biology, Faculty of Sciences, Shiraz University, Shiraz, Iran
? Department of Limnology, Faculty of Sciences, University of Gent, Gent, Belgium

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.

Key words: Iran, Odonata, Geometric morphometrics, Calopterygidae
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First record of the genus Schoettella and three new records
of the family Hypogastruridae (Collembola, Hexapoda)
for fauna of Iran with an identification key for Mazandaran province

Elham Yoosefi Lafooraki and Masoumeh Shayanmehr *

Department of Plant Protection, Faculty of Crop Sciences, Sari University of Agricultural Sciences and Natural
Resources, Sari, Iran

Abstract

The Hypogastruridae family belonging to the class Collembola (Springtails) are among the
most important and abundant soil arthropods. These animals play important roles in
decomposition processes and nutrient cycling. However, their fauna have remained too much
unknown in Iran. In order to study of Collembola fauna in the Mazandaran province, some
sampling from soil, leaf litters and mosses were made from different regions of the province
during 2012-2013 years. Then, the springtails of samples were separated using Berlese funnel
and preserved in 75-85 % ethyl alcohol. During the investigation, some samples belonging to
Hypogastruridae were collected and identified. The genus Schoettella and the three species S.
unungiuculata, Hypogastrura purpurescens and Ceratophysella engadinensis are new records
for fauna of Iran and the two species Xenylla maritima and C. stercoraria are recorded for the
first time from Mazandaran province. In addition, an identification key for local genera and
species of the family Hypogastruridae in Mazandaran is presented here.

Key words: Identification key, Mazandaran, Hypogastruridae
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