Ul sl iz (sl NGMB|

WAY jlimej cundan o)l oy 09 Research Arﬂcle
(03803
e wlwlyw ol w! yo (Plantaginaceae) Linaria Mill yoo Jodgo S59ld o)y g axdliae
s 9,15 DNA

8 gl Shas ‘folf){,o z» RITRVES BN 2o Sy “"_g)l:.w 315 b Sl wle

Ol Sl g pole oy oMol ST oKD ¢ uolis Cnsf 09,5 (150 opdib
el e S A g pole Loy o Mool ST oKD ¢ puolisi a0, S bl Y

S gl tly oMol ST ol gyl 05, glooli] X

Ol o A g pole oy o Mool ST oKD (puoliians 03,8 okl ¥
N

il I 1325 wlno 5 Lo Ko ClBiR denso o iy Sl

oduS>

3 i pl oKy 5 . cwl Lamiales awul, ;| Plantaginaceae oolgils 4 slaite Linaria Mill. > UKV 9 4.9.3L~J

Olrl 58 iz onl (S39ked Laily) (8L 5 (o0959mST Cumdy (o p Briod Gl B adbioe (IRl B (B 50 g (Jled 05
REI

8315 s 5 25 Y S 51 JolS DNA ] il =) 18,5 plodl 15 (g, b ilhn J5S05 lalllne 1 195 9 Sl g0

skt ot 5 ST Joe 0ys] cawsay gl cilise (g lo] (gla gl plnl —Ye udlys IS asis ) rpI32-trnL a>l askis
Lol S 9oMS oo —Fraalllas 3,50 (sloos 5

Syomss 51 oyl )+ A oyl oSyl FADLSg: (garaisly 50T 10 olElr VoY 5 y5uST VY ol boools e sile s AKSL
2 globs e ,0 5JUT,e DECBA alex jl Lolasls ¥ aisg Sledlbl Sgenw,b i 5 saile BL oSl VoA 5 Sledbl 8
O Jb e 5 LMl slaails glls slaaiss o oo elul 05 oo Coles Guazs (pl jo Linaria sodisS Jdsis :&2—3
S S il Glacgamea g binins oo JoSis |, Saldgin 09,5 SO Linaria slaasss a5 ols )las gl 'G;M
5 4Ty s ol sladss 31 U5 wslails oS 1S, s 5 Sreed e JolS SlaS (05 1l abozr 51 (Su3slsd s

Dg oo ML Linaria J8gw ,Jo5ege s J5

S5k « 2939uST ¢ Sgomw )b LT Linaria. :‘5.».15" S lods

slad g0 llS S5 slba ol 5l S Lamiales .o Aol
(YY)l oo 45e5 VA« o+ oolgls VY (gl )ls a5 ol

‘ ~l)’ .‘ L 1 1 . ‘ . - L : .
s w—c)u;lﬁ YA sl e Sclige DI Sy 4o, o oolgs ;! Lamiales a—i_wl, 4y 3leio Linaria >

el Lamiales olazl olee Lals, 4385 alowl Slalllas o 080 iz (] ol comwl Plantaginaceae

o el ol L Linaria o> .C )|
& 0 (9 S oo (s ai b Scrophulariaceae oslgils oy olee 7 ol odiaugit
i2:s Plantaginaceae s3lyls 4y JsSge olallbae gl Email:rh.abbas@gmail.com :, Sig S oy

1P/ ) o callio Ly )b

aS ool alld caus> glLls Scrophulariaceae .ol oo
VAN ) cdllio sy oo )b

A


www.sid.ir

el Sl o 5 05 50,5 sbadild b obaisS Jelis pgo
aws o Diffusae g Versicolores gla sy wlowl oyl
Sl pgd 09,5 ;5 ouile Jby slaasss 5 05 pS oo 515 ol
x> by b e Gl alidee gloaaiss (FF) 055 s
a il golaidl o 51 oYL 55)] aulgs ce 995 co S
095 L aS Canl plo iz Sgare jloads SO s ol
Jlo ;0 g .l suuis il Flora Iranica dcgoaze (o
oz Solaiuwgn 3590 40 |y 095 (5,550 A, AF-AY
B8V Y olwld el onil, slesl &y o1 5l yo Linaria
lplslr waz 665 F (215 5 Lo sl Linaria spo=
Sa 55 25 95 (15 Olpl lp s e S 1S
2 Bizme ol Ly 555 F 0t Bol ke 00 5 olnl sl
ol § (g Slalllas o ,31 50 (V) el oouu pls]
cu @ oIl s Linaria w3l 4565 YO o s £ olass
Gl 00y Ol 4 PA o lais ol ol 5eld GLS jo g o0,
@3S Ve U Linaria gla sy Jol b jizw & cpl (V)
Macrocentrum 4565 # L Speciosae 4355505 L Diffusae
40 a565 VL Versicolores ¢ 4355 ¥ L Supinae 4555 o0 L
welold 1 asiyl 4y ax g5 LL.(OVA YY-Y0) W)l iag, ol !
2 05Y Sl 3 bl obl a3l e ool sladisS
sl Boe cwl 48 55 & js0 ol jo e cnl (Siskd 3590
Ol S35k 35 5 (oosiS Cendy oLl anllas
Sy, SaS' L Linaria iz 5l 1yl sbdisS o s

o2 (J5se sl e

SIS

aisS bl (5,ls » diged

b sleel X iy jli(atises §) Lo abses 5l golass
5 golans s Sz ISl ool ol b 5 (s 5Taez
&l g oo Sliniod dnubo pg)lpa 5l 5 aiged
dodigs Y Jaaz ;0 (YA) 00,8 aygs (TARD) j5iS

S5 0aiS (5 9lmez b g (com)lys oS (s slaen Joxe
g ol el 51 eolizl b loaigas Lol ol oo

(Y) 8

Y

sl Sg .cils )13 Antirrhineae al 8 o Linaria .=
WER e 3 and e ool el ol 3 S (Sa5slsh o
o Linaria .ol osls 7,5 Linaria > 59, »
oSy e 3 Jled 5 Lo dyg] oli oy a5 sl (55
Sy Gl Linaria & Yaoxo g jl0jmape J5 pl> 0l
OO 5, (V) S5 o) sl eSSy an gy
Jbé Glaaxs .ol 00g) dz g5 3590 (A) juoge g 5 0,Lac
05,5 5 o ady Lo, LSgl—w (59, » et g
w2l 5 0 F) s sbilin (P ploantiznd (Fo)Lad
S Oladon cpl ded of el oals ploul (FY) o
Linaria .o 59290 Linaria !y JolSS 6,15 Gzl
Llod 31 a5l oy ollimial§ sl gl sl
ad (XY FEYA) ws plolis 5 C8L Cuvgzge agiguSt
Linaria glaaisS (L3 slo oluliss ululp YVOY Jlu ;o
Sae dgzg () L (YY) ols 18 Antirrhinum w51,
o Glgeay Miller da gy VYOF Jlow o amy 26sS
OISl 65 Lawgi@ e £y g 0l 4385 )i j0 lime
Glae O oy Linaria sz adsl Hlalge (YY) b aiiby
pl> Glhlo aS Sloaiss dan a5 0 S o Hlai o 00 LS
Saigs Antirrhinum L LLS )| o 1) o _we 0 jiapge
4 Sl oouomy iz S Linaria (V- NY) 088 5 o
lres,S lél 5 el G518 1 o gl ot 4 50
Gl G b (Sop bl )l lediss a5 aues co JoSii )
Ohizea (FYXANY) aiins jawseis b6 Slol 4 cdél g
S o bass gl wlhas gl !y il laly o il
aly sl Ty 9 Slao 511V Jlow ;o Viano a6 ,.5 oo
2,5 oolax_wl Linaria slad S s54)99,50 aslllne gy
Linaria _uz 1, goie—i;,l Sledbl  Swogill Slalllas
als sl Fhg wlwl p alize piions .ol ool b 4y
QS o Sli—ioy Linaria gl y |y alizee JolSS slanis,
sy gl g5lse JolSS S YAYA JL_w ,o Viano
2 Jbys—am 0 pS oo S 0 v S L e g oL
Gk o (00 FY) el as F L i \b g0 SIY iz oy
sl—iie woles oo J VAAA JL—ws jo Sutton &lalllas
o o azsl e o sl ac _als asls Job slas S
sldie a5 0,5 lid bl (g .0,ls 84>9 Macrocentrum.
sl aisS jga> 4 s Diffusae s Jloix| SLalL
69 Sl 00l (15928 Jluy Dla o b (Al alixe
09,5 AUS (GO S 09,5 90,0 Linaria a5 5,5 slgiiy
09,5 g el JU 088 5,5 sladils l)ls slaaiss Jali ol


http://en.wikipedia.org/w/index.php?title=Antirrhineae&action=edit&redlink=1
www.sid.ir

..,erl.}u I8 ‘Ltj[éw 1 ) T”‘l Vu[.,w.o) :p‘bm 0)[0.“1 :p?w 0}}) (‘_,/},(la—(_,/}lw J)}/}a.{d}u J&boj[)

el S owd)ﬂb«? Al oo pb daaisS ob: Y Jgux

\

&

0w (5551 @02 3 559 &2 Joxo

NN N NNNNNNENNNNENENNNENENNENNENNENNNNNNNSNNSNNN oS

. vulgaris

odora

. korasanensis

. striatella

. bamianica

. michauxii

. farsensis

. pyramidalis subsp. pyramidalis
. pyramidalis subsp. kopetdaghensis
. fastigiata

. remotiflora

. NUTensis

. kurdica subsp. kurdica

. kurdica subsp. pycnophylla

. lineolata

. karajensis

. elymatica

. azerbaijanensis

khalkhalensis

. shahroudensis

. guilanensis

. bousherensis

. albifrons

. mazandaranensis
. genistifolia

. golestanensis

. dalmatica

. grandiflora

. orientalis

. chalepensis

armenica

. arvensis

simplex

. kavirensis
. micrantha

. iranica

(52344 TARI) b alae .SqailS 2l 105

(8825 TARI) sl 5 b silics sl >
(85531 TARI) (soer g (g0l cagiun :05ll 5
9920 IAUH) >, « 23, 1505

(30649 TARD) 2 a5 ol s 15l

(9921 IAUH) Jle>, z,5 o8

(17870 TARI) cooll : 0,18

(78929 TARI) (sowlacsy,l b,

(13934 TARI) 8 o0 890 : 0l ;>

A(64470 TARI) L jakss ;oo

(46411 TARI) o505 5 (s0ul czgmly cholyigs g 15l SoS
(45932 TARI) b yilas ol g : w6

(60498 TARI). ol .cgasiw :5ylws S

(65736 TARI) (s lguals 5 soul ¢ dals ;b3
9919 TAUH) il .ol 05

(8470 TARI) b, wolus

(16360 TARI) ol g 9,8 0)le,S

(85348 TARI) (gl .0 55 10,31
(86496TARI) ol . Jxls :ylu b )31

(85676 TARI) o> 5 ol 59,0l :liows
(9922IAUH) Slem, .0pg38-culsy ool (5 yoghS B+ z0p938
(3107 TARI) 24,5 .oLS : o9

(26985 TARI) L ilas g S Lo ag - yual jots : oo
(33702 TARI) (sgug0 « o o3 11,0550

(20889 TARI) . sgwg0 5 5da5g YVO+ yuualy oy]y05500
(32889 TARI) 55555 5 b5 (£,45 05150 :olndS
(39071 TARI) as 5 ol oo : 5y, 31

(38822 TARI) (sgwgeg a0y .0l ool

(8496 TARI) 5L, .09,0L5 :lien

(38592 TARI) ojemgl 5 sl . loiS 90 ian s g 435l SeS
(82225 TARI) soes . 595 bl dl

(74494 TARI) L abae jum0 ;o liwjes

(75120 TARI) gl tas - J51 i oo

(26052 TARI) oslj olams .cis o3

(62494 TARI) (b alae .\l oyliwom

(64563 TARI ) ool 26 e ¢ od o 2 0ylo S

Y 5lasb o ool &5 aes oo L W gy ol
(FHcwl JoSge b zobaw ,o axlllas gl axb

DNA C‘fﬁ;‘&n‘

\Al

rpl32-trnL 4>
-G b 0 (SUTS (e ankad G 1pI32-trnL b
shls 4l Gl icend (Ldlg IS 055 5 SaroS sladens

4>l ol Jsb (oSles (FO) conl YU (6 yess <l
5L cax YRV B OFY 51 T oogame g ol 5L caa Vo VA


www.sid.ir

Mg IS (o seslyy pU Y Jgam o 050,85 colarul
RGN PR 00)3] L@H—‘ (5”9’ o‘fa& a 413))1544

L5 osulp sleaised 5| DNA glseul cor
oale! oSl e 51 onls 6)9—‘éo.? sladigas
Qiagene DNeasy plant mini kit o= zl,5c0l

(el S5 olyen & 423, 58 dlys IS (sloyouls ol Y Jpor

ol ol 8 -t JIg
trnL(UAG) 5’-CTG CTT CCT AAG AGC AGC GT-3’
rpL32-F 5’-CAG TTC CAA AA A AAC GTACTT C-3°

J9oz 30,5 oolitl woys G 55T J5 L 881 5,589 2SI
31 oolawl se azd, IS 4 PCR sl oo olus Y

(F V)il oo (@pl32-trnL) cwdls IS (sl posl

(Polymerase chain reaction) PCR
yebaie 4y 0l ooly oo 4 ¥ Jgux b sillae « PCR ali
00,5018 bualice jolate a3 0uds ;356 DNA 8924 5l il
9y 3l el 5253 DNAGG ooy im0 5 Jol> sl

(8)) oMo IS sl youl 5l oolatul e aid ) IS4y PCR aol ¥ Joss

al> o pb Preheating Amplification (30 cycles) Final extention
(dsl ol anms 220 5) (59)
Denatu Annealing Extention Final Extention
ration (@]} (Lo yu)
(oolss)
a,0)led As LY\ 4" 7O 70
(o sl
(ai3s) oo 5 ) | f o
ol g I Yex#=1As [N
> o
(483 )r ccslw ¥) B+ VA + B =14,

Slo iy 1o ol i 5 il Koo &
slasgs sb ¥ Jgom jo .ol oolaiwl Gen Bank o 54290
ol yor 0 1p132-trnL lakad 5 IGT o ooliznl o,90 Spl e

o 00 OOJBT s.i)l) u) S5

A

DNA Jlg5 cymnns

sleslatwl b laml caslas 90 sloaisS « b g 51
5O Al oy SLels lasselSss Jlgs Sequencher l33le 5
ovssae (Jlgr 1 oolainl Lol by g alold 0929 & jg0
sl g b odel cowsds JIg5 dslio Cgz 009 ,5 zsual


www.sid.ir

'"Lﬁ‘:)}(‘é(.ﬁ‘“’//eﬁ ‘Lt/[b.o «) T“q ydk&wj t’vém 0)[6.&‘) ‘/‘D‘?“"’ 0)}) :J}KZO_L;/}L‘J d/‘}/}«:ﬁ% (;[.Oo)'b’

Sib 03 o8 olyen 4 pI32-tmL ladad 5 IUT s ooliiul 3,9e Sl e slaaisS ¥ Jou

555 ot Sl o5 o
Linaria aeruginea subsp. aeruginea IJN663396
Linaria albifrons JQ814606
Linaria alpina IN663403
Linaria amethystea subsp. amethystea IN663405
Linaria anticaria IN663409
Linaria arvensis IN663418
Linaria badalii IN663421
Linaria depauperata IN663431
Linaria filicaulis IN663436
Linaria flava JQ814608
Linaria genistifolia JF694124
Linaria genistifolia subsp. dalmatica JQ814607
Linaria glacialis KC625797
Linaria glauca JN663440
Linaria haelava JQ814610
Linaria joppensis JQ814611
Linaria latycalyx IN663454
Linaria loeselii JQ814613
Linaria multicaulis subsp. heterophylla JF694157
Linaria multicaulis subsp. galioides JF694152
Linaria munbyana IN663447
Linaria oblongifolia subsp. oblongifolia IN663449
Linaria orbensis IN663452
Linaria peloponnesiaca JQ814616
Linaria polygalifolia subsp. polygalifolia IN663457
Linaria saxatilis IN663464
Linaria simplex IN663477
Linaria spartea IN663478
Linaria thibetica JQ814618
Linaria triornithophora JF694128
Linaria triphylla JQ814619
Linaria tursica IN663492
Linaria ventricosa JQ814620
Antirrhinum graniticum JF694120
PAUP 133le 5 5l solaiwl b 5 «(VFNY) (Sgomm,b s jSlo < 5okd )»_3.157
MrBayes 58l 5 3 oslew! L Bayesian g, L 55 4 4.0 5 oslizd b DNA Jlgi cpeess 51 Lol slocd] Syilog,s

A V) sl 5Ll version 3.12 38l sl eolaiwl b e 5 iul g Sequencher l38ls 5

w3l Jol> slaosls 59, (Sgerm )b LT (a0l 5o Sile s, (version 2.74)Mesquite 3 Mac Clade

Syl Linaria 445 YY 4 gleo rpl32-trnL lekad ol 5 sy 5l ool b o (g3l iy (ool yuy il i

T


www.sid.ir

VIE200=C-G goiil> oyl

Vieooo= CT il ol

Veooo=G-T il ol

(Proportion of invariable site)(I) yusio ué sG> 500
<IYVY? !

Gamma distribution shape )(G) L& ST, JSo b
</AOY¥: (parameter

axls ol e MrBayes [138le 5y be sl il cpl s
el plee a0 5 3Vl 2l ey Sl L o
Antirrhinum 3G ol o sdos 48,5 s s YL culem L
aS Cowl ool 8.5 Lla5 10 09,5 90 Olgie & graniticum
iz shyls pl 9ol il oo Ve ey Jloixl (5l
=00l 3BT 51 ol 55kd e 30 50 el Siilibgige 05,5
A sl aslh) 048 0 ain ol a5l F () JS2)
Ve Ol De gV e Jeizl LA a5l (D 3C B
odds S5 Supinae iz 3\ Slpl e Linaria a8 A
Jolis Ve

Pelisserianae 4 Versicolores Macrocentrum gl sy

Syl Sgy g o IAD ey Jloix I LB as Ll el

;> L. armenica g L. chalepensis gly| aisS g5 .0ib oo
oew 3l adle 18 asls cpl 0 Macrocentrum
el oaus o 158 Ll 5l GlassS 9 St Pelisserianae
- oige Jels A Ol il Bgr g+ s Jlis 1 LC asli
saisS il o Speciosae 4 Supinae Diffusae s
¢ Diffusae > ;| L. bousherensis « L. albifions gl !
31 L. arvensis o L. micrantha. L. simplex L. kavirensis
owon sloaiss soles .jls 1,8 asll pl 5 Supinae s
ol iz Giu ol Slpl slaisS ale> 5l Linaria
Jizl b D asls j8  Speciosae. e Syl slbasss
Jol> Siskd c 0 aiyle 13 Y Gl il S g /A0 ey
g b b laasls als Liglediss a5 el (pl oaims lis
L @lize gloasls g wlaid 57513 0080 )L 50 Jb e

\f2

ladiss 51 SThiys ;0 09290 Bl 3 VT ogdle & candllas 5,90
Oleie & Antirrhinum graniticum 455 yiz oo Syl 18
2855 plol (4595 V) Legane) 03,5 009

(Version 4.0b10) PAUP sl ,» 51 ool b Sgesms, b 561
.. plesl TBR branch swapping L |, S5Y« « + + .o alox]
ol 5l 0g sl VoY 5 ST VY Jolis o ools e yilo
Sy S Sl 108 ol dSle FAD (s
ey S5 ewle Bl oSl VoA 5 Sledlbl
A0 (Sledo!

VA Uk & Cuws @y (B3l (S3ekd o2 p0 il (bl
w9 25 skl glagasls gl o5

17¥4 = Ch ols sl

<MY = RD 5,lub ol

<I¥ON = HD M gor o>l

lasls cole> s 4 b sly Ol pulog 3G
UGl cpl 8,8 ploilionnl canody adlgr J5eld Cm o o
S plsl LSS Ve b g s glal e 3g;5
Bayesian 3JGf

PI32- 4>l (uuigilS ¢ (slaools acgezms Bayesian JLT ;o
31 =8 (YY) plil MrBayesian i ,3ls 3 51 ool b trnL
-p ¢ lawgi Sequencher l33le 5 L ooy proeas sl Jlsi ]
O Bl jglaie 4 9 (g5l @5 00 Mac clade |33l
o oslawl Modeltest (version:3.7) aely 5l cetil> Jow
(V%)

sdal s 4y 5 Sy50 4 ML) Jloiol aiien slayial )y
]

TVM+G:(Model selected) ,l58le 5 lawgs o.glé;‘;.;l Jowe
(Substitution model) Wb Jose

VIVEV. = AC il ol

VIVAY. = A-G il ol

JEVD = AT iils ol


www.sid.ir

...@)}éjwd)ﬁ} d.z/[b.o 173 ) rQrd[&“o)' tfvém Ojlo.uj ip.?ﬂa;-" 0}}) tuJ}.glo_L’J}Ld d)}j}x% JZQO)’[J"
L badaln SUFINAE

L owwothjobe subsp omshiried | grprsar

L wovmild SUPINAE

L by SUPINAR Clade A

L pimuca  SUPINAE
L filicamls  aUpINAE
L aipmy SUTENAE

T o L chaigensic (R MACROCENTRUM
1o [,_.pmt‘a_.fﬁ' ALACROCENTRIN

e L. mulcails subcp pabioder  VERSIOOLOKES
—:JTTEmemw eyl VERSICOLORES Clade B

L sparten VERSICOLORES
L riormithaphierT - PELISSERIANAE
[T i L vl DIFFUSAE
1= L L joppessis  FFUSAE
L albgfons IR iqrFusAr
L bourhshveser [RY BIFTUSAE
[ L bourkahreu [R! DIFFUSAE
[ L rriplndin BIFFUSAE
Ll pEFFUSAE
L ib{frows  DIFFUSAE
L aveisls  SUPINAE
L Emarengar (R SUPINAL
L ropim [ SUPINAE Clade C

Ea:i‘ i L microiin JR SUPINAE
- L arvwisis IR SUPINAE
L simplar - SUPINAE
L osen  SUPINAE
o L lpealyr SUPINAE
L micarin SUPINAE
. L depwgperatn. SUPINAE
T L pehgnlforia rubep polvgaiflas SUPINAE
L cernginda subsp seaupiner  SUPINAE
L. ablonggiol subgr obongifolo  SUPINAE
L. 2 I plaruais SUFIVAL
o L paiap 7 SPECEOSAE

== L vemfricore SPECTOSAE
i L e ertjiormmis 8 LINARLA
L L rencdffiorr_ 8 LINARIA
T o L Enmioia IR LINARIA
L odore [8  LINARLL
L kargyermer IR LINARTA
L frngints IR LINARLY
L efymation TR LINARIA
= L vlganis (R LINARIA
— I bowiomica [R LINARIA
— [ Ehnlhalmenr /8 LINARIA
L procers IR LINARIA
L simoinlin {8 LINARIA
L e IR LINARTA
L ongitals IR SPECIOSAE
L peutgoba [ SPECTOSAE
I merondormsis IR SPECIOSAT
L poleriamensis IR SPECIOSAE Clade Iy
L garimylia SFECTOSAE
L pramdiffors IR SPECIOSAE
L prewirtfodir nibap dalmator SPECIOSAE
L dalwmrica IR SPECIOSAE
I shalredeos G LIMARLA
= I Ehovmmend (R LINARLL
- mem IR LINARLA
b [ prrreamicialis subsp bopetdmphmsi IR LINARIA
L puilanmss_[R lmm
— L michaod R LINARIA
- I murels [R LINARIA
= L lomeln LINANIA
L fribehics LINARIA
s L durdice subp kurdics IR LENARIA
L b sutap poosophplle R LINARIA

Anrirhinim gramiticnm

0.03
a5 i o Sy Lok 3 o s Sl Linaria iz 5] slotisS  2dlys 15 o555 sloosls 26T 1 ool 355 50 -1 S
Gl s Jlozzl oaips ylid las (69, ool aliigs

S5 St ebsie 05,5 ol » VATEES Lags b el s s

-

Antirrhineae a3 sl iz le ;o Sjsld lalg,
wline >l (g9, » Vargas oldlas b el jo oads 3,158

391 abld Cole> 5,50 45 Sutton cunadl isw Cas )
Sladiss den (dyg IS pgi5 (Sigkd o (FA) 0 dlerin
JoSis |y Seclidgin 09,5 G abbld job 4y |l yo Linaria

fv )
WwWW.SID.Ir


www.sid.ir

y Speciosae ¢ Linaria iz 95 p» sbaisS o Soo3
peiians 5 Cewly laddle e W siag, JSG el
Slaais )15 3929 JounS 9 S5 5390930 9 aline S5
SelS oYL ogl ¢ Jb s sladils slyls Diffusae iz
L laShp (ol i it o s 5 S alS
¢ Diffusae iz Ciabd> o ! S i Speciosae iz
1 s Sglice R05s b 5,81 olo & Speciosae
Sy 2 bl lddle § el LSS i g, IS Diffusae o
I Speciosae o Ll aiiiws gog0o b odwlemx e
oslivs] 5Ly slaasles s11s Ygons 5 ol Al wi> i,
5 Valde's lawg Diffusae jisu oy owb oiwa
Jb sl slpValde's ool 009 085 g g 5,50 Sutton
S o el Sl s ool Yol a5 o S5 slgaiy
Oi9pe oy, 5l isu cpl a5 oS ala>dle Sutton a5
25 3900 4325 a iy ;500 10 il o il 0[S
OOtk (YAVIEFNY) 00l pnd o9 LQJT 03940 g
oS 5 oolosly a5 3l Slalllas b (598 9k 4 Supinae iz

Gl 00 Al il gl 5 My IS pgi5 g

#)

53 aalllae 8y90 sladisS (dlg)lS gy (J9Sge (Ssks
5 JS o)lys (Semiekd oBws s il
sdein WS o @2l )8 1) 0l s Linaria e SSlesiwgs
bl 0gi 0 Coles Gudizs cpl o Linaria gladass
o5 4 Jb g g JleJb sladils slls slaaiss o ol
O35t o Dhged 2 > a5 35 i gles ST 5 oL
sl Sl as sl S84 oY bl ol cas )
Sy Slaaiged S 55y Gy slolll 5 (J5SUse
Ol el Lalyy 3,80 wgd ol (sl Linaria slaassS )

ol glizl 090 i

Syl

oBiils pgy bye saaie 5,80 jl dlin Bacss
DS eSS e Dlids g pgle axly oMl ol

olawi 4 axgi b e Linaria  Jdsie 025 o
sl Sy 5l legeme 5 X706 wl slapgises,S
S e Gy JoS G S slaalle jsax I (Su5slsd 50
sl bl glasgs 31 85 (slals sS85, lhls
CFFFY) 358 oo dnl abld job I3 jeage slo S o axST,
oo axll g0 wlul g Linaria oS5 50 50 Viano «.s,
slaiss L b (5y0le5 09,5 g0 o Linaria sladisS
Jol s Lawgs (FA D<) Jb e g )llb slaasls l)ls
5 Macrocentrum sla gz b 5, olpl 0 b Gaiss
Flio jo aims oo Sildeie sloog S JSis Versicolores
-05,5 Supinae g Linaria Speciosae Diffusae sla iz
O A ged S gload coler> Sildsie slo
L. armeniacas L. chalepensis 455 ¢ 3| Macrocentrum
“o Olad 05 Sl gole 5ot la Sy oS Sl ol JoSas
diwd OlaS'L 90,8 jasis Linaria 1o ,0 45 w0
Versicolores iz 5| 1, oyl Sutton o e el o g
las idgs 48,5l ] 4 Bentham lawgs )L_a S o
awlS @Yl o) WsS 90 ol 4o den 5l ol (O FF) WS
@ 3 SRl Sl mb ) ol ez 5l 5 el IS
a5 Bl S o5 0ully ipgd e sed 0y Linaria 550
& ol ez 992 Al » oxclB o
5 z2ly 55098 0 Ll 0,8 4 pasuie Antirrhineae s,
Sutton L.y a5 (¢,sb les Versicolores s asice
S0 S jideo did ply Dlio ulul p Cewlond e
A0 saaled by oz 5l 6,503 Gl gn yo &5 ol
lad b coiiie dals Jols (S509 cpl (FY) 045 cod 0amlis
S50 )il job 4 e anls 0l oo 1jze slaIIS
ST jsb ay i 59 52 0sd o0 ons o (nl sleaisS
w35 g IS (Siekd b Sy cnl 5 s Sithidgis
alewg & Versicolores yidu 09 sxdo (V) 5 )ls ciyllas
() conl Colom 5 00l 5,90 a>0lS dawgs g 0, lagSl
sy ke Versicolores § Macrocentrum sl sy G
Sldgin lgie @ Lo sy Ul yo Linaria ) esile 3L
S8 5s i 5 55k slaoglds pe) e wads atie
55999 pe Loy, aS ols Lias YAAA L o Sutton deails

&b

S

9 pole oty ol ol3T olKitils ple 0aSiils 6 25> dlu, .o\l 5l ,o Linaria (Scrophulariaceae) s Solatuwsn owyp - p oo

AYAY ‘Qlﬂ.}' Slasss

AT a5 iS85l g Ll Slido duwge OlyLasl £A o )leis (ol pl ygls o Linaria jws .o gowl o p goe> .Y


www.sid.ir

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

o g8 w9 Alllao VU lino) oddts 0)lod s 0,90 o JoSlo— Jobo (5 75)5STia0 (sloojl

Albach DC, Meudt HM, Oxelman B. Piecing Together the ‘‘New’’ Plantaginaceae. Am J Bot, 2005; 92:297-315.
Beninger CW, Cloutier RR, Grodzinski B. A Comparison of Antirrhinoside Distribution in the Organs of Two
Related Plantaginaceae Species with Different Reproductive Strategies. J] Chem Ecol, 2009; 35:1363—1372.
Bentham G. Scrophulariaceae. in A De Candolle, ed. Prodromus Systematis Naturalis Regni Vegetabilis. Sumptibus
Victoris Masson, Paris ,1846;10:186—598

Blanco-Pastor JL, Vargas P, Pfeil BE. Coalescent Simulations Reveal Hybridization and Incomplete Lineage Sorting
in Mediterranean Linaria. Plos One, 2012; 7:¢39089.

Boissier E Flora orientalis, AH Georg, Geneva, 1879; 4.

Box MS, Dodsworth S, Rudall PJ, Bateman RM, Glover BJ. Characterization of Linaria Knox Genes Suggests a
Role in Petal-Spur Development. Plant J, 2011; 68:703-714.

Champagnat M. Recherches de Morphologie Descriptive et Expe rimentale Sur leGenre Linaria. Ann Sci Nat Bot
Biol,1961;12: 1-170.

Chavannes E. Monographie Des Antirrhine’es. C Treuttle etWu" rtz, Paris, 1833.

Cubas P, Vincent C, Coen E. An Epigenetic Mutation Responsible for Natural Variation in Floral Symmetry. Nature,
1999; 401: 157-161.

Douzery EJP, Pridgeon AM, Kores P, Linder H P, Kurzwell H, Chase MW. Molecular Phylogenetics of Diseae
(Orchidaceae): A Contribution From Nuclear Ribosomal ITS Sequences. Am J Bot,1999; 86(6): 887—-899.
Ferna'ndez-Mazuecos M, Blanco-Pastor JL, Vargas P. A Phylogeny of Toadflaxes (Linaria Mill.) Based on Nuclear
Internal Transcribed Spacer Sequences: Systematic and Evolutionary Consequences. Int J Plant Sci, 2013;
174(2):234-249.

Ferna” ndez-Mazuecos M, Vargas P. Historical Isolation Versus Recent Long-Distance Connections Between
Europe and Africa in Bifid Toadflaxes (Linaria sect. Versicolores). PLoS ONE, 2011; 6:e22234.

Galego L, Almeida J. Molecular Genetic Basis of Flower Colour Variegation in Linaria. Genet Res, 2007; 89:129—
134.

Guindon S, Dufayard JF, Lefort V, Anisimova M, Hordijk W, Gascuel O. New Algorithms and Methods to Estimate
Maximum Likelihood Phylogenies: Assessing the Performance of PhyML, 2010; 3.0. SystbBiol 59:307-321.
Guindon S, Gascuel O. A Simple, Fast, and Accurate Algorithm to Estimate Large Phylogenies By Maximum
Likelihood. Syst Biol, 2003; 52:696—704.

Hamdi SMM, Assadi M, Fallahian F, Maassoumi AA. A New Species of the Genus Linaria (Scrophulariaceae) from
Iran. Iran J Bot, 2005a; 11: 79-83.

Hamdi SMM, Fallahian F, Assadi M, Maassoumi AA. Linaria khorasanensis (Scrophulariaceae), A New Species
from Iran. Willdenowia , 2005b; 35: 299-304.

Hamdi SMM, Assadi M, Fallahian F , Maasoumi AA. Linaria mazandaranensis and Linaria golestanensis
(Scrophulariaceae), Two New Species from Iran. Iran J Bot, 2006; 11 (2): 251- 258.

Hamdi SMM, Assadi M, Nejadsatari. Linaria farsensis, A New Species of Linaria Sect. Linaria (Scrophulariaceae)
from Iran. Bot Stud T, 2007a; 48 (2):233-237.

Hamdi SMM, Assadi M, Zare Sh, Aghbeigi F. Linaria guilanensis, A New Species of Linaria Sect. Linaria
(Scrophulariaceae) from Iran. Feddes Reportorium , 2007b; 117 (6): 501-508.

Hamdi SMM, Assadi M. A New Subspecies and A Record of Linaria (Scrophulariaceae) from Iran. Iran J Bot,
2007c; 13 (1).

Hamdi SMM, Assadi M, Maasoumi AA, Attar F, Jouharchi MR. Linaria kavirensis (Scrophulariaceae-
Antirrhineae), ANew Species from Iran. Ann Bot Fennici, 2008a; 45: 74-79.

Hamdi SMM, Assadi M, Maasoumi AA. A New Species of Linaria Sect Diffusae (Scrophulariaceae) from Iran.
Iran J Bot, 2008b; 14 (1).

Hamdi SMM, Assadi M, Maasoumi AA. Two New Species of Linaria Section Linaria (Scrophulariaceae-
Antirrhineae) from Iran. Bot J Lin Soc, 2008c; 158, 734—742.

Hamdi SMM, Assadi M, Maasoumi AA (2009) Linaria khalkhalensis (Linaria sect. Linaria, Scrophulariaceae), A
New Species from Iran. Kew Bull 64: 339-344

Hilu KW, Borsch T, M"uller K, Soltis DE, Soltis PS, et al. Angiosperm Phylogeny Based on matK Sequence
Information. American Journal of Botany, 2003; 90, 1758-1776.

Holmgren PK, Holmgren NH. (continuously updated): Index Herbariorum, 2006; Visited Available at
http://sciweb.nybg.org/science2/IndexHerbarium.asp

¥


www.sid.ir

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

OHes 5 o) ke VP Glia) oadin o)lad qo2ey 0)50 o Jolo= Syl (0jslsiSine (cloojl
Hong DY. The Distribution of the Scrophulariaceae in the Holarctic with Special Reference to the Floristic
Relationships between Eastern Asia and Eastern North America. Annals of the Missouri Botanical Garden ,1983;
70: 701-712.
Linnaeus C. Species Plantarum.Impensis Laurentii Salvii, Stockholm, 1753; 2.
Miller P. The Gardeners Dictionary. J Rivington and J Rivington London, 1754; 4th ed. 2.
Morison R. Plantarum Historiae Universalis Oxoniensis. E Theatro Sheldoniano, Oxford, 1680; 2.
Olmstead RG, dePamphilis CW, Wolfe AD, Young ND, Elisons WJ, Reeves PA. Disintegration of the
Scrophulariaceae. American Journal of Botany, 2001; 88, 348-361.
Parsa A : Scrophulariaceae Flora de 1llran. Tehran,1949; 4:320-460.
Posada D. jModelTest: Phylogenetic Model Averaging. Mol Biol Evol, 2008; 25:1253—-1256.
Ronquist F, Huelsenbeck JP. MrBayes 3: Bayesian Phylogenetic Inference under Mixed Models. Bioinformatics,
2003;19: 1572-1574.
Rothmaler W. Zur Gliederung der Antirrhineae. Feddes Repert,1943; 52:16-39.
Sa‘ez L, Bernal M. Linaria Mill in S Castroviejo, A Herrero, C Benedi’, E Rico, J Gu” emes, eds. Flora iberica,
Madrid ,2009; 13:232-324 CSIC.
Sa'nchez-Lafuente AM, Rodri'guez-Girone’s MA, Parra R. Interaction Frequency and Per-Interaction Effects as
Predictors of Total Effects in Plant-Pollinator Mutualisms: A Case Study with the Self-Incompatible Herb Linaria
lilacina. Oecologia, 2011; 168:153-165.
Shaw J, Edgar B, Lickey E, Schilling E, Randall L. Comparison of Whole Chloroplast Genome Sequences to Choose
Noncoding Regions for Phylogenetic Studies in Angiosperms: The Tortoise and the Hare III. American Journal of
Botany, 2007: 94(3): 275-288.
Sing SE, Peterson RKD. Assessing Environmental Risks for Established Invasive Weeds: Dalmatian (Linaria
dalmatica) and Yellow (L. vulgaris) Toadflax in North America. Int J Environ Res Public Health, 2011; 8:2828—
2853.
Sutton DA. A New Section of Linaria (Scrophulariaceae: Antirrhineae). Bot J Linn Soc, 1980; 81:169—-184.
Sutton DA. A Revision of the Tribe Antirrhineae. Oxford University Press, Oxford. Tournefort JP 1700 Institutiones
rei Herbariae. E Typographia Regia, Paris,1988.
Timme R, Kuehl EJ, Boore JL, Jansen RK. A Comparative Analysis of the Lactuca and Helianthus
(Asteraceae)Plastid Genomes: Identification of Divergent Regions and Categorization of Shared Repeats. American
Journal of Botany, 2007; 94: 302—313:
Tournefort JP. Institutiones rei Herbariae. E Typographia Regia, Paris,1700.
Valde’s B. Revisio'n de las Especies Europeas de Linaria Con Semillas Aladas. An Univ Hipalense,1970; 7:1-288.
Vargas P, Rossello” JA, Oyama R, Gu“emes J. Molecular Evidence for Naturalness of Genera in the Tribe
Antirrhineae (Scrophulariaceae) and Three Independent Evolutionary Lineages from the New World and the Old.
Plant Syst Evol, 2004; 249:151-172.
Viano J. Les Linaires a* graines apte'res Du Bassin Mediterrane’en Occidental. 1. Linaria sect. Versicolores.
Candollea ,1978a; 33:33-88.
Viano J. Les Linaires a' graines apte 'res du Bassin me diterrane’en Occidental. 2. Linaria sect. Elegantes,
Bipunctatae, Diffusae, Speciosae, Repentes. Candollea ,1978b; 33:209-267.


www.sid.ir

