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o ol le.mu'jf b

ey 9 dlgo
Carpinus ) =S (Carpinus  betulus)
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ax Shocculsds 518 (eodaze slaan,ly 5 4,8
o el e 25 5o SNBSS 5L o
e Ll SIS TS P PROW PR 5]
s Dlalllas 4 5Lo S 5 b oan 5 eddd ey
<58 4w (1979) Mobayen o s2x ol 55 AL
Carpinus ) oS «(Carpinus betulus) ; s
I, (Carpinus orientalis) ,, 1 5 (schuschaensis
S s ccal o S ol S dld sl K gl
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(UVP Translluminator, UK) o&aws g5, 5ols p S
SAiS BB L Sal T il s esls 3 UV
Aiea g s gl e BLsl slail 5 (Smear)
S SAES Uk 5 g AL S PCR N pass
oS S w Olsld 05 S5, Gk o IS e
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) Jol> Clad Jlows i > TBE b 2 Lo YO
Gl 5 asa, e oKy opate e 3
O 53 5 e 3 Ay 238 513 01 (53, o pasie
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CO3 5 5555 31 (C. orientalis) CO1 ) g5 adkais

adlas 5,90 (sla) o0 ;3 NIDNAITS odias |25 glads @S 6 Ao y3 9 oS 5 YW =Y Jur

45 408 5 C. schuschaensis C. orie:ntalis C. orientalis C. betulus C. betulus
Kodir Kojor Kordkoy Noor Arasbaran
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_|Carpinus sp
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L Carpinus betulus (H) 72 _
Carpinus

92

Corylus comuta
98 Corylus americana
75 Corylus chinensis

Carpinus caroliniana
| 59 | E Carpinus laxiflora
68 Carpinus viminea
89 Carpinus putoensis
64 _L Carpinus tientaiensis

63 r Carpinus betulus 3
37l Carpinus betulus (A)

Ostrya knowltonii
_BIJ‘: Ostrya rehderiana
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L bl ys Lacsls ol 5l SO b e o slize
Carpinus , Ostryopsis . Corylus l__asl__ 1>
5y 50 sladassal a il s (sect. Distegocarpus)
sl oS obidel el Ol sl 5l ) 2
5ol ot o e a T By, s 8S
DS Laas S il 5l 5 I8 S 03 L3 Kea
58 e o Sy ladaly gbls 5 a8
3l g s 5 sl 14e L C. orientalis 5 C. betulus

Al e 05 SSL

o 3 a0 500 5L Ostryopsis 4 5o 35 (Ostrya
s Alnus japonica 5,5 05, 33 ol en 4 Corylus
Y00 ) 3 oldlas 4 4> 55 L Betula occidentalis
Jdss 5 e e us Ol (& Wen, 2002
05 L (Maximum Parsimony)  s>4s o o i
Ctyn 0y Oledbl o olis Gl 5 Ol
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Kodir Kojor Kordkoy Noor Arasbaran
A YA/YY YA/AA YA/AA Y4/ YA/VY
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3B Cand Sle IS 5 S 5 gils S
C. 55555 3IC. orientalis a8 aw o Coud
,s=S 3| C. schuschaensis -, >.s 5 45 sl orientalis

G5 Al 9 Sy
hls a8 plaas 8 shues, b bLisl s sl S,
e Sl 8 Wil il e Ol 3 ey slacals
3l esleul (Chapolagh Paridari et al., 2012) ;s
s3lizl 5 .(Formm, 2001) dib o IS5 sl SOLES
4S5 e ol (6 SOLES L 3 J ST se sl SOLES )
S0 S 5 e LBl s plabs 5 SS& LB
2 ITS Sl LS a5 bl 5hail Lls | axdlas
35 eded DU ol Sl ey LS Gl £ s e
2 ITS 055 LS yoeman (Feliner & Rossello, 2007)
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Carpinus betulus (H) M
Carpinus orientalis (H)

62
Carpinus betulus (A)

Carpinus orientalis (H) | Sect.
Carpinus

Carpinus schuschaensis {H)j
Carpinus betulus

Carpinus orientalis

Carpinus caroliniana

Carminus cordata }Sect.
Carpinus fangiana Distegocarpus

1<

Carpinus turczaninowi

Ostrya rehderiana

B _Earpinus sp
66 k= Carpinus monbeigiana

== Carpinus viminea Sect.
Carpinus putoensis Carpinus

50 | Carpinus laxiflora

97

Carpinus tientaiensis

— Ostrya knowltonii

100 I— Corylus comuta
81 Corylus americana

821 Corylus chinensis

_I— Ostryopsis nobilis
831 0stryopsis davidiana

Betula occidentalis

o }Dutgroup
Alnus japonica
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53 01 85 55 5 655 ) il Soldl s
ol s e Ll 0w a5 L Dgline ST s
St ahols oA g L Ol e e el glite
Oblesl 53 1y Ll 65 K e e LG
Akhondnezhad  alie g 53 .Couls et
UAl 53 spmse e GG S 55 IS (201D)
oLl e DLl 5 L8 o 5l 3 G81a 38 55 5o
5 C. orientalis sl 5 es €8 55 Ol 53 45 350
5 ba S sy cpmens 5 3yl 3425 C. betulus
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Lo Sl s b SHle G Olpeay atpon Y
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53 S (Whitlock et al., 2010) ol o355 OlaliiolS
On 0P s SRS S Olass adlee o
Olg 1y of S als i s addlae 540 (sladisal
5 01 GV jes 5 e e 3 s p
Generation time ) L. Ol 56 (ol cpimman
Gl S 53 iSO Gb o (effect
(Gaut —oils wib o e b S 5 jus 2=
05 &S sk 4 etal, 1996; Graur & Li, 1999)
Ol 51 o 2050 Glaaised dan Jiskd oo
G ol b by SIS S 050
Llsy ooy S sl Il 1 tH- psbA KL
S (05 x5 en i SESS

bl e i k58 (skes; 53 oS Ll
Okl il Ol e S5 5lsh e Sl
S Sl ol 8 sl ol ol s
k3 el b a5 L oS s Y S bl
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Ll o el Sos s (ALS Gl S plubis s
oo S o Al 1 G OF s Lo (slaasily )l
Gls &S Las S (sduesy 55 ITS2 ankss a4 56 kit
il el SOb dzis oa bS53 sl BLS
55 Ol S 5, el 5l (Muller et al., 2007)
(Li& 25 oa b oV jls ol 345 5 0 gbaai S
s ool 53 s sl WIS s Cheng, 1979)
5w ITS2 aalad 53 Lo Sila Jlotle oy L
g5 aw onl @l 5 oS s S pluls ol kL
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LTS aadsd ey 5 28 KL il ol 4,8
s bl 53 L 0T R 5 s Siskd ot
(Young & ol Aol il glaw S S5,k
C s s LColeman, 2004, Oliverio et al., 2002)
Ol e e G S o Sy BLIITS 55k
C. turczaninovii las,S L |, s Tae U
cu Lo glaasl C;U 53 aS sls olis C mobiegiana
5 (2002) Wen 5 Yoo «(2011) ol,a 5 Sun
sba S s Sl e (2011) Akhondnezhad
s C. monbeigiana (C. orientalis .C. turczaninowii
Sy g Py Sleoswes il Coopolyneura
338 L a S e dul | des 05 S S s ITS
Sy Siské ot s s Copolyneura S asdlas oyl
Rl G5 5 s S5 28K 18 eslinad
S @S L W Sl bl dsps 65
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Abstract

Carpinus Genus is an important element in the Hyrcanian forest. There are some ambiguities
and disagreements among botanist about the genus. In the current research, useful molecular
markers were used for revision of the genus. We used DNA barcode nrDNA ITS and trnH-psbA
and compared the performance of the two markers. CTAB method was used in order to
extracting of leaves genomic DNA. PCR product sequencing and alignment and phylogenetic
analyses of the dataset were conducted according to maximum parsimony (MP) method by
using PAUP* A software. Results indicated that nrDNA ITS is more efficient than trnH-psbA
for separation of the species. The surveyed results show that different species of the genus are
placed in two separate claudes. Before that C. Betulus form Arasbaran was assumed same and
similar to C. betulus from Hyrcanian forest but the current finding showed that it was
completely isolated and placed in the separate claude. Furthermore, Carpinus orientalis and
Carpinus schuschaensis are Synonymous. Finally, we proposed that C. betulus from Arasbaran
should be considered by botanists.
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