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Abstract: In order to understand the phylogenetic relationships in genus Lycoris, the aipB-rbcL spacer regions of
chloroplast DNA (cpDNA) were sequenced from selected 95 taxa, including 15 species, 4 varieties and 2 hybrids.
The results showed that 95 taxa were clearly classified into two main clades from phylogenetic tree based on
atpB-rbcL sequences. There were close relationship among L. radiata var. pumila, L. sprengeri, L. caldwellii,
L. albiflora, L. straminea and L. houdyshelii. The interspecific relationship revealed by atpB-rbcL sequences is
partially consistent with morphological and karyotype classification. The species with subtelocentric chromosome
grouped Clade I, and the species with telocentric and metacentric chromosomes formed Clade II. The species with
subtelocentric, telocentric and metacentric chromosomes dispersed in the two clades, it verified the hypothesis
that Lycoris species with subtelocentric, telocentric and metacentric chromosomes were hybrid origin. Combining
the data from two artificial hybrids, atpB-rbcL sequence analysis also revealed that subtelocentric chromosomes

of L. albiflora and L. caldwellii derived from L. sprengeri, while those of L. houdyshelii and L. straminea from L.
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radiata var. pumila.
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Table 1 Information of plant materials

Li-t7) RAEH FEUFFRAR LT AR GenBank &3¢S
Species Location Voucher Karyotype GenBank No.
WA 5% Lycoris chinensis Traub WHTEET 111 Mogan Shan, Zhejiang, F20010801 6M + 10T DQ020502
WPk KA Zhangjiajie, Hunan $20091001
Wi K H il Tianmu Shan, Zhejiang F20010809
HUM I Hangzhou Bot. Gard. F20010816
KA F55 L. longituba Y. Hsu & G. J. Fan I Langya Mountain, Anhu S20030809 6M + 10T DQ020510
WA Hangzhou Bot. Gard. $20020906
B ILAI#FE Zhongshan Bot. Gard. $20030817
WK G5 L longituba var. flava Y. Hsu BRI Langya Mountain, Anhui S200308010 6M + 10T DQ020509
& G.I. Fan WM AE 4 bd Hangzhou Bot. Gard. S200409002
ZHEE L. aurea (L’ Hérit) Herb. I~ Vi#64% Du’an, Guangxi $200308011 6M + 10T DQ020500
VY1 j##B Chengdu, Sichuan $200910004
W55 A Zhangjiajie, Hunan $200910204
WITHF 11l Mogan Shan, Zhejiang S200910105
AT FR L. anhuiensis Y. Hsu & G. J. Fan 23R HB1L Langya Mountain, Anhui $200308013 6M + 10T DQ020499
BeINHE# P Hangzhou Bot. Gard. $200408029
WHRAE L. sprengeri Comes ex Baler WITTABE L Putuo Shan, Zhejiang F20010802 22A DQ020516
BN AEPE Hangzhou Bot. Gard. $200408023
$&/Nfiw L. radiata var. pumila Grey B KK Feilaifeng, Hangzhou F20010803 22A DQ020513
BN P Hangzhou Bot. Gard. $200406003
TAEEATRE L radiata var. radiata KU MAE Y B Hangzhou Bot. Gard. $200308049 22A DQ020511
(L’Hérit) Herb. 111 IEW Huangshan and Wuhu, Anhui ~ S20030804
$20030805
ZAERAFR L. radiata var. radiata WX B 1l Tianmu Shan, Zhejiang S20090911 33A DQ020512
(L Hérit) Herb. CRUE IR Xuancheng, Anhui $200308015
B K3 Dali, Yunnan S20090912
ZLHE A %R L. % haywardii Traub FMAEY) il Hangzhou Bot. Gard. $20030807 22A DQ020506
A5 L. % rosea Traub & Moldenke HUM ALY Hangzhou Bot. Gard. S200308011 22A DQ020514
ZFFH 5 L. straminea Lindley WAl Hangzhou Bot. Gard. $200408030 3M+5T+11A DQ020518
W5+ 111 Mogan Shan, Zhejiang S200308018
JEZ L. squamigera Maximowicz W EBE L Putuo Shan, Zhejiang 52003080190 6M + 10T + 11A DQ020517
VIHAT5F L. % houdyshelii Traub TTIVE 2 Yixing, Jiangsu $200308020  3M+ 5T +22A DQ020507
HrMNAE Y Hangzhou Bot. Gard. S200408010
AT L. sanguinea var. sanguinea Mt. Tara, Nagasaki Prefecture, Japan KJ2004101 22A DQ020515
Maximowicz
JE 8RR L. caldwellii Tarub e A4 e Hangzhou Bot. Gard. $200308021  6M + 10T + 11A DQ020501
FLH A5 L albiflora Koidzumi e HAES el Hangzhou Bot. Gard. $200408017 3M+5T+11A DQ020498
WK H il Tianmu Shan, Zhejiang $200408019
WHTHEF 11 Mogan Shan, Zhejiang $200408023
HALAT 5 L. flavescens M. Kim & S. Lee Mt. Naejang-san, Korea K2004101 3M+4T+11A+1sm  DQ020505
Z&32Ff 1 Hybrid 1 (L. chinensis * L. WM A Hangzhou Bot. Gard. $200308024 3M+5T+11A DQ020503
radiata var. pumila)
%588 2 Hybrid 2 (L. chinensis * L. BUMIAE I Hangzhou Bot. Gard. $200308023  6M+ 10T+ 11A  DQ020504

sprengeri)
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A1 5B atpB-rbeL X JF A FE S 940 ~
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KB, BRI IE IR 0 R Ge Kk B WE A5
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Wi R B A R B AR K 1 SRR SEHE . MP
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T BRI 4 5K R 390 MR R, 1T
AR E) A — O R IR R A SO H el
MP J7iE ARSI A& — SR (CT = 0.83; RI = 0.93, A
D)o TERRMILZAH, A B gl —1
H SRR BS)IR E 1 E R BE(BS = 100%), iX— 15
THERI R A CHEPRAR m SR )

S2(98%. 96%). H— RIS 3 A,
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AT FR(L. rosea)F i 1 /NI 53 3 (BS = 86%);
B A S B wR(L. flavescens) RN MLAT 5
(L. sanguinea var. sanguinea)x: Z fix ¥T(BS = 98%),
EATYS A5 A FR(L. radiata var. radiata)f =A%
PR A R R EBEBS = 100%); 55 =443
B9 4= Fh 1 22 FF A (L. straminea)® {1 J5 A1 55(L.
houdyshelii) {8 l.—A~/INB) 73 3Z(BS = 89%) , -5 %%
INAFR(L. radiata var. pumila)% N—3Z(BS = 96%).
5390, F A ER(L. incarnata) A T A1 5R(L. longituba)
1 RE (L. squamigera)® i — SZ(BS = 99%), I} 5
G Fr(L. anhuiensis) K 15 A1 #7(L. longtiba
var. flava)ZH S AHIREE(BS = 100%) , F5-5 1 [ A #5 (L.
chinensis) M1 Z MR (L. aurea)R G N RN
(BS =96%)5

Lycoris caldwellii 6M + 10T + 11A R
89 Hybrid 2 6M + 10T + 11A
L. albiflora 6M + 10T + 11A
100 L. sprengeri 22A
26 L. rosea 22A
59 _———{: L. haywardii 2A
98 L. sanguinea var. sanguinea 22A
100 ——E L. flavescens 3M + Ism+4T + [1A !
98 L. radiata var. radiata 22A
L. radiata var. radiata 33A
L. radiata var. pumila 22A
2 Hybrid 1 3M+ 5T+ 11A
& L. straminea 3IM+ 5T+ 11A
L. houdysheli 3M + 5T +22A —
9 L. incarnata AM +3T+22A+ 1m
99 —{: L. squamigera 6M+ 10T+ 11A
100 L. longituba 6M + 10T
L. longituba var. flava 6M + 10T I
100 26 L. anhuiensis 6M + 10T
90 [—L. aurea 6M + 10T
L L chinensis ~ 6M+ 10T —
[ Crinum asiaticum

| S C. angustum

Outgroups

Pl 1 BT HHRIA atpB-rbeL J 5 1 PAUP S3 8T 4R IAHE A 170 I S5 6 24 7 bs— B o 493 3 L YEE N Bootstrap {E(1000 R T Z AEESH4T)

Fig. 1 Strict consensus tree based on chloroplast atpB-rbcL sequences of Lycoris using maximum parsimony analysis. Bootstrap values (1000

replicates) are shown above branches.
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TAN, AR SRR B 2 AN AEFR Y arpB-
rbeL 73 [RIVE AR 155 , LS 8 Ao I 2 g 2 5
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Hsu A A X 2 FiAR AT RE 2 24 3SR P, arpB-rbeL
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Sy BT S 0 JE  [E) 6 3R 5 e (B AR A 25 I 25 51
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