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IR IESEXABECHNRESHMY
wuE', W OB, 1 &', RE#H, TAEW, B4’ £EF, A
B 8

(" spE R BB AL TR, LB 100081 * LU EAKGL R AEF AL, bET 100029; ° pu )| B HT A RL
B2, PYJIFAIH 623000)

B E: LURVLEH®A (Lilium regale Wilson) #) 7 MRABEIFRMN S, MEKE. BRK. tH
¥, AR, PR KA RS 6 MERMRIT EEN ST, SREW.: WL A& RYERERIKEF
TS, 6 MERBEAME F N 4. 87 ~34.91, REFHREEKFE; BERREHFKMN L
WBEKE, Hiid4 MERBABE, 6 MERWFEHRMAGMLFR (Vo) R 6L52%, BEELER
(26.25% ) KRFEHENER (20.02%), HABEEERETAREAMRNEETRRE. IRILH SR
AR SHIBE F M RM: &S, EXREREM RSSEREFEMX, MEeER50EETHH
KR BE ., F R A RIE B #1760 UPGMA BT IR AW, 7 MRVLE & RKARBEET A2 A
F2E, ULRHPER R RRFAEH BA R SRR ST R 2K

X i HA RILES; KA, LM

hESHEE: S682.2 NXEAERIAES: A X EHS: 0513-353X (2008) 08-1183-06

Phenotypic Variation of Natural Populations in Lilium regale Wilson

ZHANG Cai-xia', MING Jun'*, LIU Chun', ZHAO Hai-tao', WANG Chun-cheng’, SHAN Hong-chen’,
REN Jun-fang’, ZHOU Xu®, and MU Ding'

(' Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; *Beijing Municipal
Bureau of Parks and Afforestation Division of Flower Industry, Beijing 100029, China; *Sichuan Aba Sciences Academy, Aba,
Sichuan 623000, China)

Abstract; An experiment was conducted to analyze the phenotypic diversities in terms of 6 phenotypic
traits ( height of plant, length of petal, number of leaves, number of flowers, length of leaf and width of leaf)
using 7 natural populations of Lilium regale Wilson. Analysis of variance for all traits showed that there were
significant differences among populations. Among populations, the F value of 6 traits were from 4. 87 to
34.91, except leaf was significantly different; Other traits were quite significantly different. Within population
other traits were not significantly different except that length and width of leaf. The mean phenotypic differenti-
ation coefficient V; of the 6 traits is 61. 52% , and the variation among populations was higher than that within
population, which indicated that the variance among populations was the main part of the phenotypic variation.
The correlation analysis between the phenotypic traits of Lilium regale Wilson and geography factor showed that
the correlation between them was not significant except that height of plant and the number of flowers and width
of leaf significantly different positive affected by latitude. Seven natural populations of Lilium regale Wilson
could be divided into 2 groups by UPGMA cluster analysis. Explaining the phenotypic traits didn’t gather

according to geography distance.

B : 2008 -04 ~18; {EE B 2008 -06 -27

EZSWHE: BERESARBRHRLHWMA (2005DIB3J022); ERFH XEWH (2006BAD0IAIS); St HEFEATH
( YLHH2006001 )

* 3 IRSEZE Author for correspondence ( E-mail; mingjunmail@ yahoo. com. cn)


http://www.cqvip.com

pooo hgp://www.cqvip.coml

1184 3] Z =3 R 5%

Key words: lily; Lilium regale Wilson; natural population; phenotypic diversities

WRYLE A (Lilium regale Wilson) FIZ EBE. THAS, KRS T 3 E VIR L 7B K
760 ~2 200 m SMEBEZIN T RA SR, RE, FHREEAKL, £ pH {Hix 8. 5 KT
B REERAERIE, IRVLA S S@ILAE (VEAS L sargenttiae Wilson) FAZH BAFME I
# 5 Imperial hybrids, Z8iWEZ<Fh F1R%|EZ4F (Trumpet hybrids and Aurelian hybrids) B & 24 i,
oy, RAAWEE. PURSEREMP2RNEMHE (BRE %, 1999), IRILASER 2 ML
HHLE (Andijk) HXHF—EHERREHE,

HFIRILEAEP A/ TIRILEEASHES X, HEE—-BZBAAMERRAREBIR, Wk
SR EE,

BEELE (2000) . EAEMGEM (2003) FFIXFVE A S (L sargenttiae Wilson) FERFIIRIL
HEBERET TREARESTRMR, ATHASHERETRERTSERE.

AR PHBURILE &0/ XA 7 BHEREEA, FRURRAEANE, BZLBMEN 7D
B, UMITHRZYMMAARBEREN, BrHERRE. TRERHEHSHEMNEHXER, N
BRRER . BV OMEAGERERE . FARBERESERE,

R
L1 BEEF5SHEHRE

FEIRILE & AR X AFEYLEFERIRIEELE | km LI b MXSRER 7 NEFARK, 25T
PRSI BOI KRR, R, BAKRSH. 7% ERBHENBEYLESE 30 MEkk, BRIEDKF

BEEZE20 m DAL, WIREmEMES m DL, DURBBERFMERERREZRER, REFHETOME
KASHRIEENMARS (global positioning system, GPS) Efi, MXEMBIESITX 1,

*1 GPS BRI HSREHAMESHHER
Table 1 Geographical and distribution scales of collection localities of Lilium regale Wilson by global positioning system

Tt FEAR k423 e BiR/m
Population Number Latitude Longitude Altitude
&1k Tonghua 30 31°33'49” 103°26'06" 1534
H% Ganbao 30 31°29'48" 103°12"34" 1 864
E AWM % Zhimulin Xiang 30 32°08'17" 103°10°51” 2 384
18, /R i % Seergu Xiang 30 31°54'38” 103°26°07" 1768
KHL £ Feihong Xiang 30 31°47'12" 103°45'34" 1 635
£ K EHFk Shidaguan Qiaotou 30 31°53°56" 103°41"25" 1733
Bj# £ Nanxin Xiang 30 31°3524" 103°44'14" 1540

L2 MREGERFMES &

ke i T 258 — SR AETERE B BY , TERBOEIE B RIFR T 238 fE , TEMKBUEZETT
B — AR KB, BRARERME, WEWKER 0.5 mm, it MEAMEKK 2T A
B, JHFEEHEMR A T _ B SEER 30 i, SRR R RME B R ATE, WEHENO.1 mm,
RABMAPIRTIASHCAREESR, HE, HTRGTERFUIRETNERZ, B, RIIAARK
BT, RESTEAMRAA L X7 B AT .
L3 HHSHAZIRSY

REWER T Z00: bk, MK, WA BREERRHEITER R EZON, KRN ¥, =
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p+ S e P YRS ANBERE  EARIOIE; w A BE; SRR (BRE); e A
RERE, KM FRERASERBH I EZM, Vi=u+S +Tu, +egus R YV 058 i T RHE
AR b NN p WEIE; SOABHESN (BIE) s T, WEHENERIGL (FEHL) ;5 e,
HIRBIRE

BRIGMRBE Ve (%) = [ (Bus) / (8as +8,) ] x100 5 K 8, s HBHRBI T 2B, 8,0
BEAFTESTE, Vo ARBMMLRR, RABAKEERSRELSERVE I (BB %, 1988),
Sus= (MS,—MS,) /jk; 8, = (MS,-MS,) /k; NTF MSHBHKE T, MSNBEENINT, MS. K
LRI, j R BHRNREAR, kA ER .

FHEMERESAFERE (CV) BRREEREBEE,

i F SAS B BEAT REMEIR 5 3y 28 R 7 1) S RUAE R S Ao

BERSR R R MM AT R A Dist T AXRBEERR: E, = V/I/n (v, -x,)°, AP i,
Jv kSBIREE O BHERGE kAR, RURHEMMNEC X BARFH3k (UPGMA) #ATHREAH (H%E
BT %, 2006)

2 HRE5nMh

2.1 IRTESHEERIERERHE

RAWERW G SR B, B EERERE, EREED, ERARK, A HEREER
K FF S BRMbkERR, EA8RE, HRRE, HAYERER. ATRHS ., HAESEREER
HeR—2, SERMRERRER

T ARARBRRBIERS TE 2,

£2 RTIAART MRABFERIER
Tahle 2 The variation analysis based on phenotypic traits of 7 Lilium regale Wilson populations

FHI IR Phenotypic traits

i 373 S
Population BR/em M/ cm B ¥ Nembor of MK /em A5 /cm
Height of plant  Length of petal ~ Number of leaves flowers Length of leaf ~ Width of leaf
i@t Tonghua 46.10+9.92  13.07 £2.39 149. 00 £38.22 1.30 £0. 80 9.08 £1.67 0.37 £0.06
H# Ganbao 63.58 £23.76 12.26 x1.50 153.96 £65.90 82.08 +1.65 7.75+1.74 0.33 £0.04
B AM S Zhimulin Xiang 90.29 +24.21 8.48x1.74 134.70 +44.81 1.59 £0.84 8.41 £1.93 0.35 £0.05
IR % Seergu Xiang 49.05 £11.41 10.73 £0.71 131. 60 £45. 34 1.43 +0.85 6.92 x1.17 0.29 £0.04
KHL % Feihong Xiang 71.83 £15.68 9.87 £1.58 156. 50 £70. 43 2.53£1.92 8.18+1.73 0.31 £0.05
Fi K %&$t 3k Shidaguan Qiaotou 76.60 £16.18 10.07 £1.34 189.33 £63.91 2.43+1.50 10.28 £2.12 0.33 £0.07
B # £ Nanxin Xiang 111.70 £30.93  9.37x2.79 190. 83 £73. 04 3.60 +2.31 9.88 £2.10 0.42 £0.10
- Average 72.73 £18.87 10.55x1.72 157.99 £58.07 2.13x1.41 8.64 +1.78 0.34 +0.06
BRI F A 34.91** 21.30* 4.87* 7.53%° 10.09"* 16.73°"
Among populations F value
AN FE 0.75 0.98 0.98 0. 65 73.79** 8.973

Within population F value
B+ RARFE0.05 KV LERFBBEN; » « KR 0.01 ERBIEFE, TH.

Note: # mean significant difference at 0. 05 level; * % mean significant difference at 0. 01 level. The same below.

2.2 IRIIASHEAREMERNERSE
MR 3 AN, BEASREERPERNRE, EREREFMERIREERS, MR
RERMK. SHENREERAEEEFA—B, 5 ERHERRERH ISR
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£3 RIFAT T RARGERIURNERRY

Table 3 Variation coefficient of phenotypic traits in 7 populations of Lilium regale Wilson /%
FRIPE AR Phenotypic traits
2373 7t
Pepulation s K GAE O EER ok wm ¥
Height of plant Length of petal Length of leaf Width of leaf  Average
leaves flowers
&1L Tonghua 21.51 18. 35 25.65 61.64 18.38 17.39 27.15
H# Ganbao 37.37 12.24 42.85 79.62 22.43 14. 51 34.84
EAM S Zhimulin Xiang 26. 81 20. 61 33.27 52.98 22.97 16.95 28.93
/R % Seergu Xiang 23.26 6.64 34.45 59. 88 17.04 15. 61 26. 15
KA % Feihong Xiang 21.83 16. 08 45. 00 75.98 21.22 18.25 33.06
£ K FEHEL Shidaguan Qiaotou  21.13 13. 30 33.75 61. 69 20. 66 22.37 28.82
B %1 % Nanxin Xiang 27.69 29. 86 38.27 64.26 21.29 24.31 34.28
-1 Average 25. 66 16.73 36. 18 65. 15 20. 57 18.48 30. 46

2.3 IRITEEHRGERESU

HRRBIT T EIBRAN, #—-PHTHETEIBLSEERELE (F4). HBRIOFPEYE
RIS REON 61.52% , BHEM T £408 5 SR8 26.25% , FHEANK & 20.02% , 15BHHE 4 H) 4 7
RIRTLTE A8 EBAR ORI, BT s 0 A SRR B U 2 57

F4 RIBAERIUKHFENREREEARESULRY

Table 4 Variance component and phenotypic differentiation coefficient { V;) of morphological traits
among/ within populations of Lilium regale Wilson

FESE FESRETL %

. Variance component Percentage of variance portion iiﬁgﬁﬁ/%

Traits B BRI LR BT BERA differentiation
Among Within Frrors Among Within coefficient
populations populations populations populations

R/ cm Height of plant 550. 68 98.99 403. 00 52.31 9. 40 84.76

FEM K/ cm Length of petal 2.58 0.06 3.18 44.35 1.07 97.62

M H % Number of leaves 514.09 56. 11 3 474.10 12.71 1.38 90. 15

TE%%0 Number of flowers 0. 66 0.83 2. 41 16. 97 21.31 44,33

M F #/cm Length of leaf 1.23 3.34 1.37 20.70 56.15 26.93

I F %5/ cm Width of leaf 0.0014 0. 0042 0. 008 10. 44 30.79 25.33

-4 Average 26. 25 20.02 61.52

2.4 IRKIAGHRETRSHEEFEKNEXS
PERF I ES RN FHT R RE (R5) Ba: SESERE. ERE
MASREHR, MEENERSSRAERIAREEARE,

£5 RIAASREMKEHERFRNEXEY
Table S Correlation coefficient between phenotypic traits and geographical factors of Lilium regale Wilson

HEER 731 ERK R 4 iS4 it L)
Geographical information  Height of plant Length of petal Number of leaves Number of flowers Length of leaf ~ Width of leaf
Jt4 Latitude 0.7562 " ~0.3473 0. 6037 0.7999 * 0.4613 0. 7900 *
2 Longitude 0. 2466 ~0. 1651 0. 7002 0. 6681 0. 4971 0.2015
MR Altitude 0. 1795 -0. 4663 ~0.5031 -0.3838 ~-0.2934 -0.2363

2.5 IRTEGRGERBEESN
FHARERREE R UPGMA RRER /R T M RARMIKTEBE N 34. 80 VT B 4 HF K, HR
MRRIS LI B RSB B B T RS, BB B S RHA R R AR AR S AT S


http://www.cqvip.com

P 000 http://www.cqvip.com]

8 H HEES. IRILE SRR ENRR B 1187

i1k Tonghua
&R Seergu

H# Ganbao
\‘ { “KIT Feihong
| Ak Zhimulin
! i 3k Shidaguan
{ %7 Nanxin
58.0 46.4 348 232 11.6 0
Dist EH# 4 K EHRE

Average taxonomic distance

B1 ET6MREMEMETIESREMEI Dist FHSRBEEAM UPGMA RERTE
Fig. 1 UPGMA-derived dendrogram showing the clustering of the six phenotypic traits

data of Lilium regale Wilson based on average taxonomic distance
3 itig

WRIL T A B % Z R R AU ELLE AR (2003) 3t 4 MERAHTRZRZ RN, H
WA B HATHE T 24T, Persson %5 (1998) K] RAPD FRic XKW 715 L. martagon L. 17T B
HiB1E ZREM 8T, Wen FI Hsiao (1999) X} L. longiflorum Thunb. var. scabrum Masam. 5 PEE{RRY
PR BB R KA, EER KRR, ALKRFSERREER B EEH#TTRIT 0. EEL%E
(2000) XF7 PMPEASBHAENRORESERIT TR, HME (2003) X EE5R MRS
SHAF TREAT R AAET BT, Arzate-Fernandez 2 (2005) F cpDNA RFLP #1 1SSR $ric
ST HAR L. maculatum Thunb. var. bukosanense B NEER T T B EITE, Dai & (2007)
7 8 X DEFI#F0 4 XFFEVLE H PCR X & & LM EEE G Lilium formosanum MBFE A&
L. longiflorum §) 32 PNEEARM)RIEHE 253850 (Index of Genetic Distance) #47 718, H BB H5r
ZITH R R AT FITERE R E) R BHA M R A S, B, WE BRI,

3.1 BARNSREBRBETRNE

IRIAFEASRP VAN — DN EFIM, HTIRLCEREENR, FREMESR,
HTE R AREBEER ., APRF 7 MR 6 MRAMREREE, TRARTHN 30.46%,
BMTETEN20.73% , XBRBZBEEROERERBES, RYULHEMEFER (Dunn, 2003),

IR HSHEERN T Z 08 K 26.25%, 5T RAPD £3iCRY L. longiflorum Thunb. var. scabrum
Masam. BEfA[E)AS 5478 14.08% (Wen & Hsiao, 1999), ERI G AR V, EHHEKE T 61.52%,
T ETEKA43.93% (AEMEHH, 2006), KTFHEERAR78.84% (FIH %, 2003), IRILH
ERRRIRA SRR, REHARERERE/D, SRRERE, Xioe T HB KNSR
BEXTHEENN, FETHAENADSS TR, AHRE EWER, BRENZHEEERER
NEEMERNEEARES, BARFIRERNER (Daniel & Andrew, 1989), 7] WH X4 FF3F
BRGENERRT, XEWNIRICBX MR 5 . SEERIZI S B ITE R AT .

3.2 RETREMBRTFHXER

IRIL T & REMERI AR ST B E 7 B A, BB BR MR RARHE B A K PRI
BRI, R KEAME/DMEEN, SEFERIRIGARMWEFHNFEREF, Persson
% (1998) KA RAPD FRic Xt BRI A & 14 N YMLBEER T 4 AN KRARBEAERR Lilium martagon L. 1T
BB SRS, BTHARBEARI 2 ~10, HERPVAEREK, FRERBESHEES
B PRREAI/N B, BYMLBERR S S S AT RARE . A5+ R A RE
BEA, ETER T BT B AR R 2
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3.3 RERPSHARE

IRITH & SRR AN ARSI EESR, BEUREEZR A E. Bk
X H TR KA R SRS R . RSTINsRE BRI 4% . RIPFIFIR; IRITH S REARF
B, ARTRBNERE, SERBRF TEDRR R RS NEER, FEANERMEREN
Wk . R R RRFIR, iR SRR R R
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