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BBE—RBEAER, REABKGFATFARND 207% (GE2K) ~3538%(54%), #BE@QEFH TR EHK
A 152% (R & RE &0 4 A8 )~17.18% R B B 67T 4 448 ) . QA £ 54 AW, £iF(r=0.684, P<0.05, n=
10), #F#5% ¥ 1 (r=0.651, P<<0.05, n=10), # k% (r=0.729, P<0.05, n=10)5 4K HEH L F L4 XM,
vH3E K bk (r=—0.743, P<<0.05, n=10), 2% (:=-0.795, P<001, n=10)5 4% S EHAL L AME R, LLEHFHE
(r=0.733, P<0.01, n=10), *t % # (r=0.718, P<<0.01, n=10), %7 % (r=0.752, P<0.01, n=10)5 A 35 # 2 % L 48
Fo, B3R K (r=-0.707, P<<0.05, n=10), M5 % (r=—0.681, P<0.05, n=10)%5 £ A 2 % §i 48 % % ;
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Diversity in wild populations of Lilium lancifolium native to southern

Shaanxi Province

LIANG Zhenxu, ZHANG Yanlong, LI Linhao, ZHANG Xiaoxiao
(College of Forestry, Northwest A & F University, Yangling 712100, Shaanxi, China)

Abstract: To reveal the phenotypic variation of wild Lilium lancifolium and to determine variation in charac-
teristics of phenotypic diversity within and among populations, three stem characters, five leal characters and
eight flower characters in 30 plants from each of 10 populations in L. lancifolium native to southern Shaanxi
Province were chosen as materials based on field investigations and analysis of the natural population. Analysis
of variance, correlation analysis, and cluster analysis were carried out for 16 quantitative traits, such as stem
diameter, blade number, flower number and so on. Results indicated (1) the average variation coefficient var-
ied from 2.1% (length of filament) to 35.4% (number of flowers), and the average coefficient of variation a-
mong populations ranged between 7.5% (populations native to Tiantaishan Town in Hantai County) and 17.2%
(populations native to Shicaohe Town in Chenggu County). (2) The correlation analysis showed that altitude
was significantly and positively correlated to quantitative traits of flower number (r=0.684, P<<0.05, n=10),
width-length ratio of outside petals (r=0.651, P<<0.05, n=10) and width of stigmas (r=0.729, P<<0.05, n=
10), and was significantly and negatively correlated to width-length ratio of middle leaves (r=-0.743,
P<<0.05, n=10) and filament length (r=-0.795, P<<0.01, n=10). Habitat was significantly and positively

Weks H 3 . 2013-12-30;5 &[0 H . 2014-03-25

AT ER A &R (“8637 1) 710 H (2011AA1008)

PEF I AR, DA el MRk ) Fb B 96 U5 5 B M A58 o E-mail: Izhxyuanlin2011@126.com,, i {5 fE# : k4t
Jo, #E, WAESI, NG EMAE Y E R S RS . E-mail : 221122@126.com



886 /R N N S 2014 4 12 A 20 H

correlated to quantitative traits of stem height (r=0.733, P<<0.01, n=10), blade number (r=0.718, P<<0.01,
n=10) and flower number (r=0.752, P<<0.01, n=10), and was significantly and negatively correlated to
width-length ratio of top leaves (r=-0.707, P<<0.05, n=10) and width-length ratio of inside petals
(r=-0.681, P<<0.05, n=10). (3) The cluster analysis showed that the 10 wild populations could be divided
into two groups with the population native to Tiantaishan Town in Hantai County forming one cluster. These
findings offer basic data for further studies on genetic breeding and conservation biology of this species. [Ch, 1
fig. 5 tab. 20 ref. ]
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GEUR, AHJE, 0P Tz XA B A A BT AT AN AT TR i A S AR Y, iR Z R GEH
W T i o T ZAENE R RO TEFREAE I A XA PR BT T YR B S, R ZAEE S I 2
FEVERIZE G IRELY, AR R LR 22 S S W (R R 22 S S T 25" b A DM st e 2 AR PR A OG0 Tl A L
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1.1 FMEEE
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A FPRE AT S R A, BEPLEE SRR PG IR B 7E 5 km DL EAY 10 ASEFAERPRE, 51060 F: KREEHEMES
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FIRY AT {7 5 0t B A 2 TR R DL L2 1

&1 B0 FEMBNMEBENESETF

Table 1 Geographical and ecological factors of 10 wild populations of Lilium lancifolium

ks L4 Ke 4 /m AR EEC AR K i /mm Beia) )
P 33°49'00" 107°31'46" 1283 7.7 800 [5B)13 T
P, 33°49'37" 108°16'50" 1455 13.2 800 EE3 b1
Py 33°16'02" 107°20'50" 822 14.2 844 5% Rz
P, 32°17'59" 108°53'24" 906 15.1 1 000 FH 3% T
Ps 33°40'39” 106°52"13" 1181 11.5 886 5% Mz
Ps 32°32'49" 107°18'16" 759 14.2 844 (ki3 T
P; 3202441 108°27'41" 919 14.4 1150 FH 3% il
Py 33°39'56" 109°08'39" 895 124 742 513 Mz
Py 32°55'11" 106°11'01" 846 13.0 1178 FH 3% Mz
P 33°15'09" 107°02'24" 1 141 14.5 855 FH 3% i

1.2 HRAEER AN E 77 3%
12,1 ke AP EEERBOT MM ZE . i 68 16 DB TR VR AR, 0 B PHAS [] B
AP RER) R BIMER AT AL S b o BARTEIRINT « SR ZEAF IR S om AEA EAR s ZEATR R di R
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2 A0 A T AR R 5 9 SR AR A i 0 2 e 0 ) % 2 T ) S 2 e R U T L
PERILEME s R BRI i e P 25 AT B BT A M R O RCRE s 8 1/6 S5 AR Y Iy 408 T R A
I, R AR SEARHR T B T R AR KR R R IR B A LU AEL ;M 1/2 ZE AR g AR Dy R R e
PEATIAE A ST A R I T T AL K S R B AR Y LUEL ;6 S/6 2R ARyt A ARy B
PR AT IR, BRI A A L T e S A K A R B R B Y LU (R BT SR AR AR A T
PR F o 8 AR 5 A SRR B AR EAS B A LA s AERB MR E CAE Fy fie T AR5 1 B F i
AT LB LR 2T AEREG B () S8R P FEE 10 5 S8 A0 1) 12 15 PN 2 AR 1% AR R AL 3
R TR I B 2 1) AR 5 AE I (B0 ) B/ A8 N2 A8 i 5 A 19 1 BE 15 A0 2 A6 0 322 i A6 A Ak 1) 48 0 T i
] A S 9 LA 5 B 22 KA A8 22 e B AE M AN 5 AR 25 3 3 U TR B K B 5 AERE RIS AEAE I 32 7 B i B HE K
MR RE 5 AL Sk SEHE AL S B DD AT B SE AL W9 BLAR s b3 S8/ K A8 1 D B U TR BLAR 15 1 g o o e AR R A B L
PR ACAE RS B U s AERE AR I 15 1 B0 5 25 AT OB K JEE
122 & DUBSAERIARIE, X 10 D& TR BEPLE £ 30 PRAEAR, AEARMIBSAE S m LI E,
W RAMZE S m, DIBESRCRAERGOC R, MPLINE 6 JR4E-47, BHH S W, KIEM R E
TR R R, K 0.01 mm,
1.3 HEHSIT O

FHI SPSS 19.0 #1 EXCEL 2003 X 46 Kl A7 77 25 70 M . R RAE 0 #1510

2 HR 54

21 B 10NMFENSHER

AT 58 A 2 PR 10 A R 2 s 32 B4 A A 32°17'~33°49'N, 106°11'~109°08"E, iff $ # Ji A
759~1 455 m W s AR, B ROR A . BPHE A 2= EBUN T £ 0 AR R s, TR B AR
W2 W3 AR AR . EATTREAE K AEZS SR . JC PG 1 59 A AR A BT I i BN . R T id R 30
GBI EMRE AR, EEAEREE D, ARZEINN A K, BIHEAEMY) E 2 LM Amorpha
fruticosa, FLMI Periploca sepium, & ¥ Hemerocallis flava, BY 33 Artemisia lavandulifolia %5 .
22 HRAMBHEMHKNETREFE

2 Xof B T L DX O3 A 10 A P A R AR YR S A R RGN E , HIBE S 2R R

B B AR AE R Y FIRRE ] 24 7 78 23 s BB 22

221 HfErks mER2 MR 3 AL EF 16 DEGE ARG E L T, BRAEZ K FIAEHE K Oy Bt €
AIPEIRSN , HoAx 14 AECRHEIRTE 10 DFRFRI A e B B R R 25 5 o ZEMREIR], K B s 2 Fheay b
M LRI F R SR iR oK, A B E UG 7 £ FlF i 220l 2/ & . BAaEAEmKER, il
WOCTE AR Y B 2R RS L . AR T8 FE AN R A P o, Sk B RS 2 R AR R BRI K T

x2 BRI HEMHEFRBEHEEKNHE

Table 2 Mean of qualitative traits in vegetative organ of 10 wild populations of Lilium lancifolium

- ZEH/ AR BEERYAR/ o 8 T ER ARt |- &R [0y
mm cm L T I e/ T Fi 1
P, 79 d 131.1 be 0.94 be 742 d 0.11 be 0.10 bed 0.28 ab 0.55 ab

P, 14.5 a 183.7 a 0.90 ¢ 120.0 be 0.10 ¢ 0.09 cd 0.17 ed 033 f
Ps 11.9 abe 159.2 ab 0.83 ¢ 112.4 be 0.12 abe 0.12 abe 0.23 be 0.49 be
Py 11.9 abc 120.8 ¢ 131 a 91.0 cd 0.14 a 0.10 bed 0.22 be 0.42 de
Ps 10.3 bed 158.4 ab 1.01 be 133.6 b 0.11 be 0.08 d 0.23 be 0.39 ef

Ps 9.8 cd 145.8 be 0.86 ¢ 104.4 bed 0.12 ab 0.13 a 0.30 a 0.60 a
P; 11.7 abe 1542 b 0.99 be 1354 b 0.12 abe 0.10 bed 0.23 be 0.55 ab
Py 145a 136.8 be 1.15 ab 121.4 be 0.10 ¢ 0.10 bed 0.17 ed 0.45 cd
Py 11.3 abed 146.3 be 0.87 ¢ 120.4 be 0.11 be 0.12 ab 0.24 ab 0.52 be
Py 13.5 ab 1535b 1.00 be 2220 a 0.11 be 0.09 cd 0.16 d 0.51 be

Y 11.7 149.0 0.98 123.5 0.11 0.10 0.22 0.48
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Table 3 Means of qualitative traits in generative organ of 10 wild populations of Lilium lancifolium

- - TERE(N) TEE (B1) e pizis FEk T 1ERE
il K Tl K K/mm K/mm PE/mm Tl K/mm
P, 3.6b 0.28 ab 021 a 73.9 de 66.7 abc 3.4 ab 0.25 a 67.0 de
P, 14.0 a 0.24 d 0.20 ab 723 e 65.7 be 3.3 be 0.24 a 106.6 a
Ps 5.6 b 0.26 bed 0.19 be 77.2 be 68.5 ab 3.0 cd 0.22 b 81.9 be
Py 4.4 b 0.29 a 0.20 ab 76.0 cd 67.5 abe 3.2 be 0.20 ¢ 71.4 cde
Ps 6.8 b 0.27 be 0.19 be 76.6 ¢ 69.3 a 3.2 be 0.22 be 77.3 bed
Ps 3.6b 0.27 be 0.18 ¢ 78.1 abe 67.0 abe 2.8d 024 a 87.0b
p; 62b 0.26 cd 0.18 ¢ 79.1 ab 69.5 a 3.1 bed 0.23 ab 634 e
Py 30b 0.28 ab 0.19 be 75.9 cd 65.2 cd 3.0 cd 022 ¢ 70.9 cde
Py 50b 0.26 bed 0.19 be 79.6 a 69.0 a 3.1 bed 025 a 76.7 bed
Py 10.8 a 0.27 be 021 a 77.0 be 62.7 d 36a 0.23 ab 86.0 b
SEH{E 6.3 0.27 0.19 76.6 67.1 32 0.23 78.8

ME T SR RR, W B B MR, TREFEMS MR AELERK, NEXKG1S
18 I ORI Sk B ek
222 TR AHLE ﬁrB?ﬁ(CV)TU&HJ%%%*”f@kfﬁﬁil’ﬁﬂﬁ‘ﬁilﬁmﬁ/}{%, fi 8 AL A% R
S R BOBOR, PR (R B BORE B2 O S SR 4 AT BPRSRAE AN, TE 16 /\@Z;-a_ffﬂkqﬂ, £
SR BRI & AE R MR, 22 BRI R SR L . BEERAURAR L . P A R SR L L AT
[0 SN 1 SN 10 0 SN 2 AN 10 8 o AN ﬁl\%ﬁ R T, HELTE, WIRTERK L. K
FAE 221 o 78 5 AR M, RWNZVEROBARE , WA ) 70 2 B S A R ARk s DA 16 S IEII
R, ASETRIR AL S AR BCECE SRR, XSG RIHE A S IR AT T 200 MR e A — B &
PG 16 A~ B PR AR R Y RIRR B () 32 A7 A2 78 5, RIVAS ] ol A 14 20 5 St Jo 1 S B30 T BRI 25 IR A2
225 . NER 4L LIE . AT 52 5 R BRI N T EE Pe (C=17.18% ), i Py(Cy=
16.16%), FhiE Ps(C\=14.54%), F#f P.(C\=12.98%), ™ #f P,(Cy=12.87%), Fh#f P,(C\=12.31%),
ﬁ'ﬁ Ps(€y=10.96%) , ﬁjgﬂﬁ Py(Cy=9.61%), ﬁ'ﬁ Ps(Cy=7.66%) , ﬁlgﬁﬁ Py (Cv=7.52%) . XT%F%%Z@’H(
iﬁklﬁl%ﬁffﬁﬂéﬁ“ﬁi SR BE AR RO, AAERER, MEAKE TR R S R A AL S 0 B O ok, T S5 AR
R, BB KRG SRR SRR,

23 SRBEMREESEFHEXDH
231 HE&AE EM. EMEE. R BER . SMRTEKIL, LT, THRERKIE. ERERKS S
ASPER A5 I A B BAE AR G, A 8 MR S T A R BE IR G5 O HLK JE 7 (r=0.684, P<<0.05, n=
10), AMRTEK I (r=0.651, P<<0.05, n=10)FIt:k %i (r=0.729, P<<0.05, n=10)'5 %k & A W% A
Kk, s I (r=-0.743, P<<0.05, n=10)FI{t2 4 (r=-0.795, P<<0.01, n=10) 54k & EA B%
TAAMRIE(ERS) .
232 ed HEESMFSERK I, AR EK . WRTERK I FEAERAE S MR S m RS, R
VL AR S 30 e AR 56 5 (E3 1) 5 6 PG PRIR IR JC B A ek (R 5) .
233 A¥R BEEHRRIL. MIERKI, BRI, WIRTERIL . AR 7 AMOR S A BT A
K, HAROAMMRE A B RIEAMA K I =254 (r=0.733, P<<0.01, n=10), M} % (r=0.718, P<
0.01, n=10)FI#F fE = (r=0.752, P<<0.01, n=10)54:35H B FIEMME, B#E 5K (r=-0.707, P<
0.05, n=10) RN TE K L (r=-0.681, P<<0.05, n=10)5E5iA BEMAKIEGES).
24 BRAYEMRRESN

NBIEFEE PR ] AR SR G OE R, ARIEHIE B RFAERY 16 MRk, X 10 /l\%ﬂ%‘ifcﬂ‘ﬁ
F SPSS 19.0 AT R 48R (K )RR 10 /\%%"iﬁ‘ﬁfﬁ]{ﬁﬂﬂ 10.0 AL W2 730 2 K2,
AE%‘AM%%’F%%@%%J %k, HRMEEERN—%K. 1, iﬁtﬂﬁ%m%ﬁﬁ&ﬁﬁ?ﬂﬂﬁﬂﬁr'a%ﬁ’ﬁ%‘%

o VLI G PHof A 18] 26 B PR IR A S A7 AE AN i S
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Table 4  Coefficient of variation of quantitative traits in vegetative and generative organ of 10 Lilium lancifolium wild populations

. AL 5 Z K%

it EYil ZEFT R BEZEHBEIL R TR TEAC L PRSI AR SEA L A SRR I
P, 16.93 16.56 13.13 25.65 11.86 8.32 12.40 9.85
P, 19.20 13.16 6.39 21.87 6.21 12.48 23.94 15.28
P, 24.58 19.55 15.07 34.69 20.82 8.97 12.01 9.32
P, 28.35 18.62 23.14 29.90 8.83 15.07 20.72 5.42
Ps 18.92 11.75 23.46 17.87 12.02 21.03 6.35 5.35
Ps 40.48 20.65 17.69 23.09 3.60 30.11 33.15 14.98
P; 20.29 11.46 11.97 22.00 18.31 19.15 28.94 5.71
P 14.80 1.50 16.40 3.93 3.42 7.64 15.20 5.01
P, 20.83 9.95 2.06 23.70 12.29 6.74 14.00 11.64
Py 5.39 3.17 9.98 14.28 9.40 .77 21.03 6.95

AR5 R K%

i AR AR (M) TEAR L B (AP SEMR I B2 K UIRERS Mk 58 TR R P {E
P, 50.46 5.62 5.77 2.76 2.16 7.14 4.41 14.60 12.98
P, 44.03 1.98 6.51 2.19 1.49 7.11 4.32 10.76  12.31
Py 43.01 3.81 6.66 2.08 6.42 7.1 6.00 12.48 14.54
P, 69.31 6.14 2.03 1.77 4.11 10.9 5.35 8.84 16.16
Ps 16.11 6.36 10.04 2.10 291 2.81 10.67 7.64 10.96
P 50.46 7.74 8.59 291 3.74 7.78 3.93 594 17.18
P, 31.02 4.42 751 2.39 1.93 4.04 4.38 12.39  12.87
Ps 0.00 4.13 6.06 1.18 4.15 9.95 8.26 2092 7.66
P, 31.62 2.67 2.77 0.75 0.22 1.66 3.36 945 9.61
Py 17.81 3.96 3.17 2.59 1.52 5.77 3.24 434 752

x5 HAEFERK. £EUERSEEZEETEFREXESH
Table 5 Correlation analysis between quantitative traits belonging to vegetative and generative organs and main ecological factors

of Lilium lancifolium

. =L/ . i Sk bt .
AT EVil EREE o LI K o SEK (NN
T4 = 0.084 0.443 -0.058 0.117 -0.500 -0.743%* -0.343 -0.551%
W) 0.430 0.165 0.200 0.382 0.180 -0.202 -0.434 -0.191
A b 0.659 0.733 ** -0.203 0.718*%* -0.464 -0.434 -0.707* -0.295
AENT KR T;iji:i) X%%:ZE) B2 TEHE K K 9 ﬁ?ftl: TERE R
TR 0.684* -0.318 0.651%* -0.795%* -0.344 0.729% 0.265 0.411
B 1m) 0.534 -0.302 0.196 0.109 -0.113 0.419 0.000 0.169
R 0.752*%*  -0.681* 0.000 0.024 -0.209 0.361 0.087 0.334

L] s o 0 5 B R IRAE 5% KR 1%KL 2257 B3,

3 9tk
3.1 HANYEHRETREFE

AN FI R 1 5 4% A2 SN R, AR WESE T B RS A P 10 A FREE 16 A FoE MR AR S R ECE IR R 2.07%~
35.38%, V¥ h 13.26%, (KT =B &5 Michelia yunnanensis'" () 23.81% , %215 8k Quercus mongolica™ 1
24.89% , WYL B 4 Lilium regale"™'ff) 30.46% , & T 232 Gleditsia sinensis'"™S' ) 11.20% , 5 Fd LAY
FUAA LG, &P 5 BB T S m IR, XATRE S &P o B0 07 0A 6. AR B3 A



890 /A N (N N N S S 2014 4 12 A 20 H

PR 3974 5 R H(15.85%) >0k 5 4 MEABRTFRY
PRSP 2728 5 280 (14.77%) > e fy 8 4 T REAFIAZ
PR 39705 5 RB(9.18%) , LW % ST R
W MR s e My, RS
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Acer mono ™ £ MG b g Hl Ay BRI TZ
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s, BT R R e S R
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& RBAZ R SR 1 | 5 Fi lancifolium native to southern Shaanxi Province
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