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Abstract: In order to reveal the phenotypic variation of Lilium brownii in natural populations native to Qinba moun-
tainous area.and to discuss the relationship between phenotypic variation of natural populations,a systematic investi-
gation was carried out among 17 natural populations in this area, containing 21 quantitative traits and 8 qualitative
traits of both the flowers and the leaves. The results were as follows: with a strong adaptability, L. brownii had a
wide distribution range of this area, most of them lived in mountains at an altitude height varying from 705 m to 1 913
m; Rich variation took place in the phenotypic traits. The length of the top leaves had a notably positive correlation
with latitude, the width of the stigmas and the length of the top leaves had a notably positive correlation with altitude,
the bottom leaf spacing had a notably positive correlation with the annual precipitation, while the length of pedicel and
the length of the top leaves had a significantly negative correlation with the mean annual temperature; L. brownii n-
ative to Qinba mountainous area could be divided into 2 groups:Group Qinling and Group Bashan,according to the re-
sults of UPGMA cluster analysis. These findings may offer basic data for further studies on genetic breeding and con-
servation biology of L. brownii.
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Table 1 Geographical and ecological factors of 17 natural populations of L. brownii
I ERE g TRRE  EHEE RN
KAENT K . Altitude Mean annual Annual Jace::
Sample location Code (.)f Latitude Longitude height temperature  precipitation Habitat
population (N) (E) (m) C)H (mm)

KA EEHIE S P1 33°49'17"  107°32'04" 1280 7.7 800 i
Huangbaiyuan Town, Taibai County Riverside
JAZERLMH T & P2 33°50'13"  108°17'10" 1913 13.2 800 HF
Shuangmiaozi Town,Zhouzhi County Understory
RSN R P3 33°41'46"  107°01'17" 1100 11.5 886 AR
Jiangkou Town, Liuba County Shrubs
AL RIT S P4 32°49'49"  106°35'32" 1381 14.2 970 Mz
Liping Town,Nanzheng County Edge of forest
B i S P5 32°32'49"  107°18'16" 724 14.2 844 i
Shicaohe Town,Chenggu County Riverside
WL R S P6 32°55'43"  107°19'03" 705 14.2 844 AR
Tianming Town,Chenggu County Shrubs
i K p7 33°16'02"  107°20'50" 822 14.2 844 W&
Yishui Town, Yang County Edge of forest
IR B P8 31°53'09"  109°31'26" 899 15.1 1128 T
Gaotab Town,Ziyang County Understory
B S P9 32°20'03"  108°55'42" 890 15.1 1000 HEAR A
Linhe Town,Langao County Shrubs
PP LR SR & P10 31°51'22"  109°25'55" 984 12 1029 HEAR A
Shuping Town,Zhengping County Shrubs
HE TR A P11 33°31'01"  105°01'56" 1168 13.7 1027 AR
Qiaozhuang Town , Qingchuan County Shrubs
HELGEN S P12 32°10'45"  106°54'28" 818 16.9 1030 P NIN
Yonghe Town,Cangxi County Understory
HMEZR RS P13 33°29'01"  109°02'43" 1059 12.2 804 ®F
Yungaisi Town,Zhen”an County Understory
FARE Y P NEAL P14 31°55'25"  110°41'48" 1073 11.3 914 ®F
Yerengu Town, Fang County Understory
Ml B P15 31°15'01"  110°42'27" 841 15.3 930 HEAR I
Zhaojun Town, Xingshan County Shrubs
B LR S P16 32°10'33"  108°55'36" 801 15.1 1200 AR
Taohe Town,Langao County Shrubs
EPlEES g2 P17 32°33'47"  105°16'01" 775 13.7 1027 Vi3

Huangping Town, Qingchuan County

Edge of forest

B 1

BFE A 17 D RRERER AL

Fig. 1 Flowers of 17 wild populations of L. brownii native to Qinba mountainous area
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Table 2 Flower and leaves quality traits of 17 wild population of L. brownii
. AL TH 26 AL TE T 21 € 12256, H 3k B0, 1% BT W ”
J B . . . : g
. Outside colour  Inside colour Filament Stigma Flower Inflore Flower
Population Leaf shape
of flower of flower colour colour gesture -scence fragrance
P1 Lt RO KA PN - i A Tk BB
Black green Faint yellow Off-white Off-white Horizontal Umbel Scentless Lanceolate
P2 5, Ha KH K&k - fif LY T ok AR
Purple Greenyellow Off-white Greyish-green Horizontal Solitary Scentless Obovate
P3 Wt i Vet K e i gE YT AJIR
Gray White Light green Off-white Horizontal Solitary Light fragrance Obovate
P4 s e et Fyar A o i HEIE
Purple White Light green Milky white Horizontal Solitary Sweet aroma Lanceolate
P5 - Sul WLk WLk A g 051 ik st g
Purple Light green Light green Milky white Downward Umbel Sweet aroma Lanceolate
P6 - Sul M PNE| R4k R I IE R e
Purple White Off-white Light green Decumbent Umbel Light fragrance Lanceolate
P7 R WLk &k FLAE - i ROk R BB
Black green Greenyellow Light green Milky white Horizontal Raceme Light fragrance Lanceolate
P s o K et B P i B EHE
Purple White Off-white Light green Decumbent Umbel Sweet aroma Lanceolate
P9 EREN SREN KH &k R I PIE fike EILRiA
White White Off-white Light green Decumbent Umbel Sweet aroma Obovate
P10 E2 g B WLk LA R L I fikes 123917
Gree White Light green Milky white Decumbent Umbel Sweet aroma Lanceolate
Pi1 etk Bk Vet e Bk N sk B
Greenyellow Greenyellow Light green Green Decumbent Umbel Bad smell Lanceolate
P12 P2t HER KA P NE| R L IE ik 123912
Greenyellow Greenyellow Off-white Off-white Decumbent Umbel Sweet aroma Lanceolate
P13 M SR} Rk PN - i ik R B E
White White Light green Off-white Horizontal Solitary Light fragrance Lanceolate
P14 ESul M@ w4k AHE A 0k ik BB
Purple White Light green Milky white Horizontal Solitary Sweet aroma Lanceolate
P15 en R ek * B 1 I i 5B
Greenyellow Greenyellow Light green Off-white Decumbent Umbel Sweet aroma Lanceolate
P16 &Gt REkE KE W ak T 2 Ak il (R ZawIA
Green Greenyellow Off-white Light green Downward Solitary Sweet aroma  Oblanceolate
P17 E ! R A KA P NE| - fif 0t R 9 5%
Purple Greenyellow Off-white Off-white Horizontal Solitary Light fragrance Oblanceolate

2 HHAAFERF

a, PIWAEF (P b, BARIEF (P,

Fig. 2 Different inflorescence of L. brownii
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a. Umble of population 3 (P;); b. Raceme of population 7 (P;).
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Table 3 Mean value of qualitative traits of 17 L. brownii wild populations

e WR ool gy BN RAT pen (onedo BZK Ovar lngth
Eﬂf Pedicel e Wz Column P - Sti'gma % p Filament M p
Population length iy pengiy  leneth Length Wﬁth widih Length  Width length Length  Width
(mm) (mm) eng (mm) g (mm) g
(mm)  (mm) (mm)  (mm) (mm)  (mm) (mm)  (mm)
P1 116.5 131.5 152.0 107.0 175.0 50.0 10.8 177.5 32.3 117.5 36.5 5.0
P2 26.3 133.4 138.5 107.4 170.3 42.7 11.0 170.0 30.3 125.0 32.2 1.3
P3 37.0 118.4 136.4 109.1 165.1 43.0 8.5 163.5 33.1 115.4 38.2 1.9
P4 67.3 128.5 121.6 98.2 143.8 11.5 7.7 146.1 32.5 107.2 28.1 4.7
P5 66.1 136.7 139.9 112.3 165.6 40.4 7.6 168.5 29.6 121.0 36.5 1.3
P6 50.1 113.3 127.0 102.1 145.2 35.0 7.2 150.4 23.7 101.8 32.7 4.5
P7 63.9 113.6 134.4 105.0 157.2 18.0 7.3 157.8 29.8 118.2 36.3 4.5
P8 42.3 137.0 135.4 113.0 163.2 45.3 8.1 164.2 33.7 127.0 38.1 5.0
P9 51.4 96.3 140.1 110.2 156.7 40.2 10.7 163.0 32.4 130.2 34.6 4.3
P10 72.4 129.7 125.8 105.4 154.0 41.5 8.3 154.8 30.6 114.7 33.8 5.0
P11 64.4 108.6 152.0 113.8 171.5 12.8 7.9 173.8 33.3 128.1 37.8 5.2
P12 37.4 111.8 119.4 114.9 166.6 42.4 6.9 163.5 27.6 125.4 33.4 4.5
P13 69.8 135.7 141.1 106.0 166.1 12.2 6.5 165.6 33.3 117.9 39.0 1.9
P14 57.8 114.6 134.9 102.8 152.9 39.2 7.2 153.2 26.8 113.6 29.3 1.6
P15 52.1 120.9 136.8 102.5 155.3 38.3 9.1 154.7 28.4 105.1 32.0 1.6
P16 68.5 134.8 139.2 89.2 166.3 48.2 6.5 169.2 36.5 95.1 31.1 3.9
P17 67.8 133.8 142.5 109.9 169.3 16.9 7.8 173.0 32.8 121.8 36.9 1.8
- 59.5 123.4 136.3 106.4 161.4 12.8 8.2 162.9 31.0 116.8 34.5 1.6
Mean
TR rpr e kit - i)
JE Bottom leaves Middle leaves Top leaves Leaf spacing
Population & [ength 9 Width K Length 5 Width K Length % Width  F# Bottom 1% Middle _L#B Top
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Pl 90.8 19.3 128.7 19.7 81.3 18.7 18.8 17.9 15.3
P2 97.6 24.0 108.4 21.4 74.3 20.2 24.1 18.9 15.7
P3 90.6 19.0 122.2 18.5 68.9 16.8 17.1 21.6 19.4
P4 77.8 19.8 98.7 17.2 71.8 18.9 23.6 19.6 15.3
P5 90.6 19.9 100.6 19.3 43.2 13.8 20.2 17.9 16.2
P6 113.0 19.2 123.0 13.9 70.1 10.5 20.3 11.9 8.8
p7 66.7 19.1 90.6 15.3 52.4 13.8 18.6 14.1 14.0
P8 92.6 21.9 102.1 19.7 56.6 12.5 28.2 18.2 14.6
P9 69.8 32.3 64.5 22.9 32.7 15.9 23.0 18.0 13.5
P10 70.1 17.0 96.0 15.2 57.2 14.6 21.5 15.4 15.6
P11 73.4 14.7 83.8 10.8 65.4 11.0 18.5 12.2 15.1
P12 124.0 27.4 101.0 24.7 60.3 21.1 18.7 17.2 14.9
P13 68.2 17.9 84.7 16.6 58.7 11.3 16.6 18.0 13.6
P14 102.0 20.5 114.0 15.5 58.5 14.5 19.6 16.1 1.1
P15 77.3 26.6 90.0 28.7 146.3 20.0 21.4 25.8 16.8
P16 101.8 18.7 108.5 14.7 61.8 16.7 23.1 18.5 15.7
P17 79.1 21.3 121.9 21.0 74.7 22.8 28.3 27.8 13.3
FH{H Mean 87.4 21.1 102.3 18.5 60.8 16.1 21.3 18.2 14.6

PR 5 26 B A A O LAY 15 AR 5 4 B I A EERTE A S
s B3 A K (- =0.550, P<<0.05,n=17) 5 & if 2.4.2 BEBE MHHK.FERK EHEEK T
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0.05,n=17) 54k = BEA 1 2 1IE A DGk

2.4.3 3B LK JEHK TR &2 5
AR AR B 8 ANk 5 AR 2 R I A O R
13 N AR 5 48 Y IR O s AERE K (- =-0.607, P
<<0.01,n =17 E# (r=-0.483,P<0.05,n
=17 5 YRR B E

2.4.4 FHAE MK IR ALK T HEKA
FE ABAEAR AL B RS 9 S HRIR S AR

B 7K i R AR AR G L HiAY 12 AN MR 5 4E [ K B R IE AR
s T EE M IEE (r =0.524, P<<0.05,n = 17) 5 4E %
KA 3 IE AR O
2.5 HFEARARBEEMNBECIES T

MR 27 A B Mok A 14 A4S B PR SR
UPGMA ¥EXF 17 M E & RAERRIE. Al ok
PWRAE 3D, DS HESA L E P, P Py,
PP Py P B H G A W ER PP,
P, P, P, Py P Py Py P MHBEEAE R A,
3T S T AR KDL VTR K] 43 AE AN N b Ty R A
B o B A I b DA | R b b BB /) 1)

R4 HEEREBESESEFIEXIESH

Table 4 Correlation analysis between trait and ecological factor of L. brownii

5 Corolla RGO o EmOb ) 5
A HTF : R Petal(inside) FERER Petal (outside) ({23 Ovary length
Ecol ul fac p Pedicel ” Column Filament

~cological factor e Pz length K i length K i length S i
Width  Length Length  Width ) Length ~ Width Length ~ Width
#i Latitude 0.039 0.406 0.159 0.415 0.309 0.157 0.423 0.195 0.229 0.389 0.181
R FE Altitude height 0.185 0.151 -0.084 0.207 0.108 -0.01 0.145 0.171 0.204 -0.199 0.16
A YL -0.232  -0.454 -0.607 x% -0.248  -0.274  0.039  -0.248  -0.098  0.018  -0.192  -0.43

Mean annual temperature
AR R K S 0.005  -0.151  -0.116  0.001 0.215  -0.148  0.034 0.450  -0.076  -0.137  -0.055
Annual precipitation
. TRt rh g - AR - [a] B
3k 9 Bottom leaves Middle leaves Top leaves Leaf spacing

&+ Ecological factor Stigma - - - - - -
width i i, i b, i e, T#B i il

Length Width Length Width Length Width Bottom Middle Top

i Latitude 0.239 -0.101  -0.384 0.222  -0.363 0.550 *  -0.116 -0.387  -0.246 0.108
MR Altitude height 0.547 % -0.057  -0.07 0.092  -0.028 0.490 *  0.236 0.012  -0.013  0.256
AE-YIEE Mean annual temperature  -0.329 0.166  0.456 -0.463  0.281  -0.483%  0.065 0.332  0.061 -0.058
A% 7K 5 Annual precipitation -0.284 0.084 0.08 -0.171  -0.047 -0.156 0.097 0.524 % 0.111 0.103

T ox Fle o« P50 FRIRAE 5 VKPR 1KY R2E R,

Note: * and * * indicating significant differences at 5% and 1% probability levels.

0 5 10 15 20 25

1 I 1 1

P8

P3

P13

P11
I

P17 | |

K3 BAS 17 ADRAEEER Q REHT

Fig. 3 Q cluster analysis diagram of 17 natural population
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