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Taxon Provenance and source GenBank accession
Lycium andersonii A. Gray Baja California, Mexico AF238988
Lycium berlandieri Dunal Pima County, Arizona, U.S.A AF238989
Lycium brevipes Benth. Baja California Sur, Mexico AF238991
Lycium cestroides Schltdl South America AY028134,
’ AY028152
Lycium pallidum Miers Pinal County, Arizona, U.S.A. AF238986
Lycium parishii A. Gray Pima County, Arizona, U.S.A. AF238990
Lycium torreyi A. Gray Mohave County, Arizona, U.S.A. AF238992
. .. AY028133,
Lycium carolinianum Walter Kleberg County, Texas, U.S.A. AY028151
Lycium exsertum A. Gray Pinal County, Arizona, U.S.A. AF238994
Lycium fremontii A. Gray Pinal County, Arizona, U.S.A. AF238995
. . .. . AY028142,
Lycium sandwicense A. Gray Hawaii (cultivated at WAIM) AY028160
Lycium shockleyii A. Gray Mineral County, Nevada, U.S.A. AF238987
Lycium chilense Bertero San Luis, Argentina AY028137,
’ AY028155
. . . AY028136,
Lycium ciliatum Schltdl. Cordoba, Argentina AY028154
Lycium californicum Nutt. ex Gray Pima County, Arizona, U.S.A. AF238993
Lycium cooperi A. Gray Mohave County, Arizona, U.S.A. AF238984
Lycium macrodon A. Gray Pinal County, Arizona, U.S.A. AF238983
Lycium puberulum A. Gray Brewster County, Texas, U.S.A. AF238985
Lycium australe F. Muell Australia AY028131,
’ ’ AY028149
. . . . L AY028132,
Lycium barbarum L. Asia (cultivated in Michigan, U.S.A.) AY028150
. . . . . AY028139,
Lycium ferocissimum Miers Africa (cultivated at STRY) AY028157
. .. . AY028143,
Lycium shawii Roem. & Schult. Africa AY028161
. . , . AY 028144,
Lycium tenue Willd. Cape Province, South Africa AY028162
Lvcium tetrandum Thunb West Coast National Park, South AYO028145,
y : Afica AY028163
Grabowskia boerhaaviaefolia Schitdl. El Alto, Cabo Blanco, Peru AF238981
Grabowskia duplicata Arnott Buenos Aires, Argentina AF238982
Lycium depressum Stocks Ravar, Kerman, Iran 1197*
Lycium depressum Stocks Zehkalot, Kerman, Iran 1186 *
Lycium shawii Roem. & Schult. jungle, Hormozgan, Iran 1213 *
Lycium ruthenicum Murray Saleh Abad, Razavi khorasan 1204 *
Lycium edgeworthii Dun. Jiroft, Kerman, Iran 1209 *
Lycium kopetdaghi Pojark. Bojnord, North khorasan 1220 *
Lycium dasystemum Pojark. Sange laki,Baft, Kerman, Iran 1181 *
L.x sangelakia Nazeri & Azadi Sange laki, Baft, Kerman, Iran 1182 *
Outgroups
. . AY028129,
Atropa belladonna var. lutea L. Worldwide (cultivated at BIRM) AY028147
Nolana arenicola I. M. Johnst. Peru AB019294,

23
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Nolana mollis (Philippi) I. M. Johnst.§

Chile

AB019954
AB019314, AB0199

Hlodld ey s 53 S A3l e Olo S el dgd oSl gladigad pasolm osled 4y bog e b ojlet”

trnL-F JIs5 slaesls julul i Lycium 5556 aslllas 55 exlinal 5550 lads S Y J s

Taxon

Provenance and source

GenBank accession

Lycium barbarum L.

Lycium barbarum L

Lycium chinense Mill.

Lycium europaeum L.

Lycium australe F. Muell.
Lycium afrum L.

Lycium cinereum Thumb.
Lycium ferocissimum Miers
Lycium pilifolium C. H. Wright
Lycium prunus-spinosa Dunal
Lycium schizocalyx C. H. Wright
Lycium villosum Schinz
Lycium americanum Jacq.
Lycium andersonii A. Gray

Lycium barlandieri Dunal ssp.
berlandieri

Lycium californicum Nutt. ex A. Gray
Lycium carolinianum Walt. var.
carolinianum

Lycium pallidum Miers

Lycium ameghinoi Speg.
Lycium cestroides Schlecht.
Lycium elongatum Miers
Lycium morongii Britton
Lycium sandwicense A. Gray
Lycium brevipes Benth.
Lycium ciliatum Schltdl.
Lycium chilense Bertero

Lycium cooperi A. Gray
Lycium exsertum A. Gray

Lycium fremontii A. Gray

Lycium macrodon A. Gray
Lycium pallidum Miers

Ning-xia Hui-zu Zi-zhi-qu, China
Cult. Mishigan, U.S.A
Yamagata pref., Japan

Tohoku Univ., Japan

Tohoku Univ., Japan

Cape Prov., South Africa

Cape Prov., South Africa

Cape Prov., South Africa

Cape Prov., South Africa

Cape Prov., South Africa

Cape Prov., South Africa

Cape Prov., South Africa

Sata Marter, Netherlands Antilles
California, Mono County, U.S.A
Nuevo Leon, Mexico

Isla Guadalupe, Mexico
Florida, Monroe County, U.S.A
Nevada, San Miquel County,
US.A

Patagonia, Argentina

Dept. of Tarija, Bolivia
Catamerca Prov., Argentina
Ruta Prov., Argentina
Hawaiian Island, Kaua I, U.S.A
Benth. Mexico

Argentina

Bertero, Argentina

Arizona, U.S.A

Pinal county, Arizona, U.S.A
Pinal county, Arizona, U.S.A
Arizona, U.S.A

Arizona, U.S.A

L0

AB036572, AB036601
DQ124566
AB036579, AB036608
AB036581, AB036610
AB036571, AB036600
AB036563, AB036592
AB036566, AB036595
AB036582, AB036611
AB036564, AB036593
AB036562, AB036591
AB036565, AB036594
AB036567, AB036596
AB036569, AB036598
AB036570, AB036599

AB036574, AB036602
AB036575, AB036604

AB036576, AB036605

AB036584, AB036613

AB036568, AB036597
AB036578, AB036607
AB036580, AB036609
AB036583, AB036612
AB036586, AB036615
DQ124569
DQ124577
DQ124575
DQ124579
DQ124583
DQ124585
DQ124592
DQ124596
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Lycium ruthrnicum Murray

Lycium ruthenicum Murray.

Eurasia, cult. Nijmegen

Astrakhan Prov., Russia

DQ124600
AB036585, AB036614

trnL- 5 o3ls cium  J5 4o Lol 53 eslazwl 5 S8 =Y Jad aals
L-F Jlss slaesls bl o Lycium S5 5ks bl gy asllae s eslinal 5550 sla $-Y Js sl

Taxon

Provenance and source

GenBank accession

Lycium shawii Roem. & Schult
Lycium parishii A. Gray
Lycium puberulum A. Gray
Lycium shockleyii A. Gray
Lycium torreyi A. Gray
Grabowskia duplicata Arnott

Grabowskia boerhaaviaefolia

Lycium depressum Stocks

Africa, cult. Strybing Arboretum

Lycium depressum Stocks
Lycium shawii Roem. &
Lycium ruthenicum Murray
Lycium edgeworthii Dun.
Lycium kopetdaghi Pojark.
Lycium dasystemum Pojark.

L. x sangelakia Nazeri & Azadi
Outgroups

Atropa belladonna
Nolana albescens

Nolana rostrata

Dept. of Chanaral- Dept. of
Capiano, Chile

Dept. of Coquinbo, Chile

and Botanical Gardens, BIRM DQ124603
Arizona, U.S.A DQ124597
Texas, U.S.A DQ124599
Nevada, U.S.A DQ124604
Arizona, U.S.A DQI24611
Argentina DQ124555
Argentina DQ124554
Ravar, Kerman, Iran 1197*
Zehkalot, Kerman, Iran 1186 *
Harra jungle, Hormozgan, Iran 1213 *
Saleh Abad, Razavi khorasan 1204 *
Jiroft, Kerman, Iran 1209 *
Bojnord, North khorasan 1220 *
Sange laki, Kerman, Iran 1181 *
Sange laki, Kerman, Iran 1182 *
AJ577449

AB036590, AB036618

AB036589, AB036619
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trnT_L trnL trnL-F
spacer intron Spacer 3
. i i |
trnT
(UGU) trnL trnL trnF
(UAA) (UAA) (GAA)
trn lags setle Sobes ls =) (K
5.8S
18S + 26S
5/ 3
ITS1 ITS2
olls £33 2 IDNA Jlle SOiled 5ol =Y S5
Nolana mollis = - TCGAAACCTGCAAAGCAGAACGACCCGCGAAC 32
Nolana mollis = ———-mmmmm - TCGAAACCTGCAAAGCAGAACGACCCGCGAAC 32
Atropa belladonna = -———————-m——- TCGAAACCTGCATGGCAGAACGACCCGCGAAC 32
Grabowskia boerhaaviifolia  GCGTTTCAACACTGGG-GAGCCGCGCGGG-CGGGGTGCTTCGGCCCCCCG 97
Grabowskia duplicata GCGTTTCAACACTGGGAGAGCCGCGCGGG-CGGGGTGCTTCGGCCCCCCG 98
Lycium californicum GCGTTTCAACACTGGG-GAGCCGCGCGGG-CGGGGTGCTTCGGCCCCTCG 96
Lycium depressum ACGTTTTAACGCCGGG-GAGCCGCGCGGGTCGGGGTGCTTCGGCCCCTCG 81
Lycium ruthenicum ACGTTTCAACGCCGGG-GAGCCGCGCGGG-CGGGGTGTTTCGGCCCCTCG 80
Lycium x sangelaki RCGTTTCAACCCCGGG-GACCCGCGCGGG-GGGGGTGTTTGGCCCCCTCG 80
Lycium dasystemum GCGTTTCAACACCTGG-GAGCCGCGCGGG-CGGAGTGCTTCGGCCCCTCG 80
Lycium kopetdaghi GCTTTTCAACACAGGG-GAGCCGCGCGGG-CGGAGTCCTTCGGCCTCTCG 80
Lycium edgeworthii GCTTTTCAACACAGGG-GGACCGCGCGGG-CGGAGTGCTTCGGCCT-TCG 79
Lycium shawiil GCGTTTCAACACCGGG-GAGCCGCGCGGG-CGGGGTGCTTCGGCCCCCCG 80
Lycium australe ACGTTTGAACACTGGG-GGGCCGCGCGGG-CGGGGAGCTTCGGCCCCTCG 71
Lycium tenue GCGTTTTAACACTGGG-GAGCCGCGCGGA-CGGGGTGCTTCGGCCCCTCG 80
Lycium cestroides GCGTTTCAACACTGGG-GAGCCGCGCGGG-CGGGGTGCTTCGGCCCCCCG 78
Nolana arenicola ACGTTTTTAACCCGGG-GAGCCGCGCGGG-CGGGGTGCTTCGGCCCCCCC 80
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o1
L .macrodon
« L .cooperi
. .pallidum ?
a L .shockleyi
L puberulum
L .chilense
L ciliatun
L ferocissimum
+ | L.x sangelakia
2 [wlL ruthenicum
“ L .depressum
L depressum
L .dasystemum
L kopetdaghi

_C’_EL L .edgeworthii
1 = L shawii

~ L .parishii

L torreyi

*=— L .brevipes
L .fremontii

L .exsertum
Y §
L .californicum
L .carolinianum

I Carolinianum var sandwicen

L .andersonii
[‘ v § L .berlandieri
L .australe
v L tenue
———Y——— L shavii (EF%

—— L tetrandrum ra—
——"f— L barbarum i

\ L o
l L .cestroides P .
{

¥ -
AR} N .arenicola 1 W o

o

0 osa,8 Sl b e ys 3l Jol> a1 c,>')>—i' Ji..u
53 1TS2 5ITSL Jis sl RI=+/WV\ 5 CI= +/¢AV ‘flf YW b
4, Atropa belladonna s Nolana spp. Grobowskia s Lycium ..o
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<O/, palie s e OLES 1) S1SE Ve b Ol zad g 5l OF by
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el 0

Grabowoskia boerhaaviifoli
Grabowoskia duplicata
Lycium macrodon

L gony o tINL-F 4>
(0) CTAB w8l ks by, 3l esliiwl b 555 DNA
et INLFSITS g5 (1 s i3 S ol il
= sla ST 5l eslizad Lo [2iSTs bl 3 (g5le ang S
X5 (e 5,) 6 —-~AGGAGAAGTCGTAACAAG
4L gl (ciS ) 0~ GTTTCTTTTCCTCCGCT-
s VYC SIFAS VY £Y 8] 4l b (VA ITS
SY el A ST 5[A0c N ors Qe 00 0YC
- 5 (—3,) 6 ATTTGAACTGGTGACACGAG-
&l — (&3 ) © CGAAATCGTAGACGCTTACC-
QST VYC ALS] aslp eled o (VD) EML-F L
PCR iy, 4 [40c ¥+ vs (A0¢ Frs 00¢ Fvs &VYC
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AAATTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCARA 70
AAATTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 70
AAATTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCARA 70
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Atropa belladonna AAATTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCARA 76
Lycium ruthenicum AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 80
Lycium edgeworthii AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 81
Lycium kopetdaghi AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 82
Lycium shawii AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 81
Lycium depressum AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 81
Lycium depressum AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 79
Lycium dasystemum AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 82
Lycium x sangelakia AA-TTCAGAGAAACCCTGGAATTAACAAAAATGGGCAATCCTGAGCCAAA 84
Lycium andersonii TCCTGTTTTCTGAAAACAACCAA----AGGTTCAGAAAAAAAGGATAGGT 138
Lycium morongii TCCTGTTTTCTGAAAACAACCAA----AGGTTCAGAAAAAAAGGATAGGT 138
Lycium americanum TCCTGTTTTCTGAAAACAACCAA----AGGTTCAGAAAAAAAGGATAGGT 138
Lycium elongatum TCCTGTTTTCTGAAAACAACCAA----AGGTTCAGAAAAAAAGGATAGGT 138

4 by e el Kg)f_‘ -3=) Atropa belladonna s Grobowskia 5 Lycium (glgwcar ;3 trL-trF e 5 ol <iys, - S5 5l S e K
(cl Ol 5l g 5§
L. andersonii

L. berlandieri
L. brevipes

|

65 Lparishii
L. torreyi
e L ciliatum
97 L. chilense
L. cestroides
, D L. morongii
74 —_— L fremonti
L var
L. americanum
L. exsertum
L
L. elongatum
L. ameghinoi
L ruthenicum
L. shawii
. C L. edgeworthii
7 [ Lxsangelakia
L dasysterum
L. Shauwii Miller
L. ruthenicum Miller
B L. barbarum Miller
! L. barbarum Fukuda
70 [ Leuropaeum
L. chinense
) A L. cinereum
3 L. villosum
87 7 L pilifolium
L. schizocalyx

L. kopetdaghi o
* e N

L. depressum \}

L. ruthenicum Fukuda

L austale “

L. prunus-spinosa 2.

L

8 L. afrum
L
L. pallidum

L. macrodon
L. shockleyi

L. cooperi
L. puberulum

L. pallidum

L————————— G.duplicata N /
2 Nolana rostrata & P
1
— .c

38 N. albescens G‘é '?

Atropa belladonna &

e

b

Atropa  Nolana spp. Grobowskia , Lycium > ,strnL-F Jis5 ¢l 5 RI=)+ Cl= ) Lrtf Wb L) gl S oot s -1 IS8
eliedas o OLES | LSS Ve b ol td g e ol Ol ades arls Jsb asls a (VL sde Wi eslinad o3 S 05 Olye « belladonna
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Abstract

More than 100 species of genus Lycium, in family Solanaceae, subfamily Solanoideae
and tribe Lycieae are distributed in the arid and semi-arid regions of the world.
Phylogenetic and biogeographic studies have mostly been based on South and North
American species and some other species in old world. In this research for determining
phylogeny of Old world taxa and biogeographic relationships between Old and New
world taxa, Iranian species have been studied beside the most of species in New and
Old world based on the two genes tmL-F (from chloroplast) and ITS (from nucleus).
The results based on the sequencing of these regions indicated that in contrast to some
previous reports, the OIld world species were polyphyletic group. Genus Lycium
appeared in new world (Southern American) and then they were transferred to Southern
Africa and from that place were distributed to Eurasia. They were transferred from
Southern Africa and Eurasia to Australia. According to this investigation, it can be
concluded that Australia is the end area of Lycium dispersal
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