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EAEE, K B BEFRM KRS F,6F50m, DIAA,KEH
(H E R 2E BE B SR AL T 7T BT/ E Z A8 2 K Ao, B 5T 100081)

BE . =& PRI 6 NAM I (Paeonia delavayi) XK EFE AR F TS FTHEF IO ARB KRG L
M LA AISSR 547, ZREA 9O AMARAMKREFMWEEH0.9% ~39.8% ,F3HAAF| T 18.9% ; BN AABEHE
FRK,EHACHRBEBEEIR G FALSR, NABEBRRAKRXEZHITREIN 6 NEHREAINERE AR RRMELE
A e LA BRI R S M IE B AR R, B SR R A AR H TR0 10 514, EA 6 A
B REEE 180 MASR T Homl 3] 56 % K155, EEFKTLE 51555 5% (PPB) 4 60.2% ,Nei's I B % H P54 (H)
#a Shannon’s 12 B354 (1) 231 4 0. 281 #= 0. 414, 4 Ar KT L Nei's 2B % AP35 2 (H) A= Shannon's 153 &35 4 (1) 5 7 A
0.409 #= 0.596, FEREA 9 EAE DA (GCst)i50.319, LR BT A AMKE LR ERNABE 2T F, Apftik
S MR TFRG, ERREE SRR AR FRRE,

KRR AT BB AR ER RSN S

Genetic Diversity Analysis of Natural Populations in Paeonia delavayi

REN Xiu-xia,ZHANG Ying, XUE Jing-qi,ZHU Fu-yong,SHI Feng-rui, WANG Shun-li,ZHANG Xiu-xin
(The Institute of Vegetables and Flowers ,Chinese Academy of Agricultural Sciences/
National Center for Flower Improvement ,Beijing 100081 )

Abstract ; The diversity of nine phenotypic traits and ISSR analysis in six natural populations of Paeonia dela-
vayi were studied in this work. The results revealed that abundant variations of all phenotypic traits occurred among
and within populations. The coefficient of variation( CV) of nine phenotypic traits ranged from 0. 9% to 39. 8% ,with
18. 9% of the mean value. Variation of reproductive organs was larger than that of vegetative ones among popula-
tions , while variation of vegetative organs was easily occurred compared with reproductive organs variation within
populations. Euclidean clustering analysis showed that the six natural populations could be clustered into four
groups. It was indicated that variation of phenotypic traits did not correspond to geography distance. 56 ISSR poly-
morphic loci were amplified from 180 individuals of 6 natural populations by 10 useful primers. Of them , the value of
PPB ,H and I was 60. 2% ,0. 281 and 0. 414, respectively, at population level , while the value of H and I was 0. 409
and 0. 596 , respectively at species level. The Gst(0. 3119 ) indicated a high degree of genetic differentiation occurred
among P. delavayi populations. The results of genetic diversity study,combined with field survey and previous inves-
tigations suggest that P. delavayi is not endangered.

Key words: Paeonia delavayi; populations; diversity; population genetic structure; genetic differentiation
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2, e, EH e R R
AR A B F AR A 1886 4L
b IRESE=F Ui J eSS A LR 1Pk b S E N E RS
5, PR AL E IR B T — e R A5
SO, e AR P EDE BiEERE, BIRC
TFHEAT P4 H AT A g H 2t 247
Y EF AR A TN BT i 5T AR 22 20 35 B A AT 3 T 4K
o R 24 5 5 B A MR T o 1 a0 2SO DS Aoy
KRG PR E AT R ek P48 0T Sk
FFO AT ST SR A & X R4y 2 ik, AR
PO R S AEAE S B BT A BRI R
WHEE AR TR & —E0A ],

RN B R S IR 2RISR G
PRI, R AR 25 ST R e i s A 2R B A
T s RN R AR A | s AL ZREE A )
AR (— R T N st Z R ) BB
WS R  BHE R A AN KFRE . TERMY
ZREMEDT T, HRTE A KA CH R BT EF
JEME S IR E AN mE e Y SR T £
TS, I8 i AR A 22 Ak T st S AR
T SRR RN iIE et N LY TS & PO 78 A
DEFE A0 (R R 2R T hRid 2R
AT R TS R B P R e £
BEVE TR SO AR TR 0 A VR B A R A 5 R
& TS 2T, & IR [R) B 22 ()47 AR 3K )
WL 2SS, TR FhRicJrin, H T Hi 2 a4
SSR''7! EST-SSR''™® SRAP'2) 4% [a|m, g 27 %
R FARCES A R T R T 1818 2R 9T,
{0 BRI KRS K S A B E > FEEE
T 5 18T, W 456 AR XD

®1 REFREMESHRER

PP S, BT BRI DNA JRAIME S T
B MELLEAT IR SSR 51T 4, 1 1SSR (In-
ter Simple Sequence Repeats,, fi] 5.5 52 ¢ 41) [A] B X)) 4
ARATLITEBAT DNA {5 B SIS F T IT s AL B
PEA A A 28 55 AR, BN Y 32 SR B8 J5 A 1 5
M2 RERFS AT PR AL ZRE AR G TR, AFSE
RIS AT TAESERE ) R T 18 EAT Y
ISSR Z» THRMC RG> . ABFFEAE 2R G A LAl
b B —E SRR BRI 6 N E
PR A R R T L AR E A5 52 52 R
BIPEARBIFTE R B A T I R AL S A T 458
TN AR T2 7 R A S S A ] (a5t A L
B ONEAPF S H5HPTE RS T [RIRE L ISSR
SrFARCEOR, Tz R R R S e 2
FEVERY G R JF st AL AR MRN8 AL 45 4 5 T AR T HE
PR, A oA BT B ) PR 5 o A
RIGERE, X Eegh Fn] Ry it o R A8 S B A O
Tl AP IR R RO FH SRS SRS AR

1 MREFE

1.1 XA

WG F 2008 4E 5 A A1 9 H XHEE S E
HEUEAT T URARIIORE . 1E8E 6 AHH X B 5 ) 4
RARFERE(FR 1), FEBEE MY R BE P LLJCPE 2 oy s
BEAILZERE 30 AR R A7 JC B S He 3 i B ik 1
SRR BORBEARTIE R F 2 m, REEAIEE K F 1
km, TE[R]— B #E N BE O A ZE 0 S AT AR
BERAE R G RERE T LUG 7 1] 52 560 5 1
A TIEHLE T RS T IR 7 T - 80 C
UKFET A

Table 1 Geographical and distribution scales at collection localities of populations

SRR Hh A LR 4K (m) A 6%

Population No. Origin Locality Altitude Habitat

LWS TR T 24°45'N 2763 IR FARHE G A 50% , 29w, Hh 3
102°54'E

HDX KGR S 25°41'N 2505 TR FLTHE 10 KA 50% | 295w, b Lk T
100°20'E

YLXS T RS 1 27°06'N 2900 ~ 3400 R RIS A0 - 18 ZR AR A, - AR R 125 1Ly e 23 v 3
100°13'E ST bR T

XYX Fobs LArH fH 2 28°02'N 3362 kR FRAR A DR AR, Tl T
99°30'E

NXX FHEPETi S 27°56'N 3341 PR AR ARSI A BR AR R 10 FR K 70% , 43 ST b
99°35'E, ToAHE, 15 LA A5 T R 3% T

NPH Tkt B 4 its 27°55'N 3314 R A2 EARE AR LA AR, LRIRE, &
99°37'E, [PEaEid




774 HoY o fe ¥R ¥ W 16 &
1.2 KEAF*E TE 25 5 1 R/IN R S 20 BOE FE MR 00 8 1R B

1.2.1 REMRMME BEVLIEBUS A 10
R, FH LRGN 25 A A 1% R v (DA b T 381) 3 v — 2 4B
PIRE RS ) BITASRG (C5 A A A R 8 21 R 10 i 114 B
B BOE 80 MBEASRER D) L p R BE AL
FECS (B REAS — R, e 3 ) W
AN GE 5 BEHLAMEL 5 S 460 B A8 42 (FERE AR ) FIAE
B (AEPAR ) 5 BEHLIHEL 20 RLAh 1 P i bs & R
Rl A 5E 5 AR R E 10 A0 0 HE o e ( R B AR
HPFEESERAR) , ER 2 W, BOF S 355 8 T
1.2.2 EF 4 DNA MIRE RAMRE M CTAB
PO BIRCEE R 4 DNA |, FH 1% RS ISR I i, Tk RG]
HFR, HAE LN E T ( Brim-10A-0004 ) R A6
HOREE 5 R B2 31 10 ng/ L, A =20 °C VK46
Lifrzea-Ji

1.2.3 ISSR-PCR R PCR W 1F Bio-Rad 2%
Al [ PTC-200 %! PCR A% kAT, 200 Fe A Fnf Ak
FESAERY ISSR §7 1 250 10 wL BB ZR &
2 x PCR Master Mix 5 wL(dt 5K ZE1EH) ;10 ng/p
Bl DNA 1 pL;10 pmol/ L 514 1 pL(Jbat =1#ie
) ;ddH,0 3 pL, PCR ¥ 2 ¥ M .94 C FiAEPE
5 min;94 C7ZEM 1 min,48 CiB K 15 5,72 °C ZEf#
1.5 min ,38 MEH ;5 72 CIEH 8 min,

1.2.4 F=#EN  y Y 0.5 x TBE 22 if il
BEHI Y 2. 0% BEHEAREERS 73 B3, Goldview [T 4 4,57 Yt
{6, 7E 100 V AYHLE N HLYK 1 h, Marker ffi F D1.2000
(Takara Biotec) . FH Bio-Rad 723 Rl ) Gel-2000 #E
AR R GEMER G0 SRAT RS

1.2.5 ZitAZEESH AR S SHIEHH
FHERPR 2 7 22 0 b7 398 RN £ 3 L 30 F 9 s 3 1)
M22 5% 4 2 H RS Rt fr g0t wEoE 6 A&

®2 EHEA 6 N RABRBREMEKN T EST

fifi FH SPSS12. 0 47 F2 1853 43 A FLSR 2 4 b7, DF 5
VAL PR S0 AL P R DL AR AR S A
BN WP L IBTTRUN I S A L TN I K
DEOUALER TR, XL B8 B 38 AR 1T DL
Wk T A 48 AR B AR B 2T B k. R
G35 BTk T DAER A OGP R R A OGP 1R L A
T e — 25 A MR AE 5 2 v 1 3 S B HL X 4y 2R
SRR R AE Z R 5 B o 328 A A B SR FH A o
b A5 $e , AL M R B0 5 R H BRR R BE B8 R4, R
FHAE A BE X 5 R S 3 1 (UPGMA ) #4728
0T

AR S AW AT TR YK P R —
I DNA WA TC# T i, A mic b <17,
WHIE R “0™ , A0 S5 M FoE 5 B AE 200 ~
1000 bpyia Bl N F 9 3871, JE A% 01 6 W A AT HB4
M. NiFH POPGENEL. 32 #R{4FAE B & Ja #FAb T Har-
dy-Weinberg PR AR, X430 8 B A4 B4 Ja
Gy B TIRAE S BT, S i S 2 2S5 A
(PPB) WL 45 A3 55 DRUEK ((Na ) A7 28055 Ao 25 TR 8K
(Ne) Nei's F:HZHEMEFEE0(H) (Shannon's {5 845
B JEBEEIER ZAERE (HY) R RN R 2R
(Hs) |J& B 1] /) 388 4% 504k R 80 (GST) | 3% B i {EL
(Nm) Nei's B fZEE B (D) Fisifl — B8 (1) . R4E
Nei’s it A& BE B I NTSYS2. 1 5% 14 % J& BE k47
UPGMA EZ5H1,

2 HRE5SH

2.1 REMERHTEN T HENSELR
BT T 6 A TIRJTBERY 180 A Hbk,

Aot B O AR (77 22 0BT R 3

SRR e Ja R 17 1E R B 1 25 (2 2)

Table 2 Variation analysis of phenotypic traits of P. delavayi in six natural populations

3= B RIS L 1z pia=1 JURIS g FHE
PH FBL LL LW FD FH SL SW W1000
JE R
Among 57.18 ™ 5.79 " 24.37*  20.39* 48.24** 33.96 ** 14. 94 * 5.58™ 48.79 ™
populations

*FIRAE 0. 05 K BZERIRBI RN FORTE 0. 01 K- |22 5 A F) WAk

“ means significant difference at 0. 05 levels;

** means significant difference at 0. 01 levels. PH ; Plant height, FBL ; Fresh-branch length, LL: Leaf

length,, LW ; Leaf width, FD: Flower diameter, FH; Flower height, SL: Seed length, SW: Seed width, W1000 : 1000-grain weight. The same

as below
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JE R TE] R BV EPR A 42 (L A 22 T LU AR Rk
B I SE AR B B R AR o 5 L Js A, T/ ME
o3 )8 T A R AR, ik s i /IMELH BLAE B FH 2

JERE  AEAR AL o fe/ ML BRI AR & S R id TkE
Ff/MEW B R E LSRR (R 3) . bl i,
T P12 PR A T A 18] ) A8 S ANH A8

®3 EHEACNRABRREERKNFHEFREEUARSERR

Table 3 The mean value and standard deviation of phenotypic traits of P. delavayi in six natural populations
RRMER JERER S Population code T4
Phenotypic traits LWS HDX YLXS XYX NXX NPH Average
B (em) PH 57.60 £14.95Cc  61.52 +16.83Cc 141.10 +47.37Aa  37.70 £9.46Dd 92.78 +22.75Bh  105.82 +33.81Bb  82.75 £37.82
HK (em ) FBL 16.657.81Bb  21.29+8.64ABa  25.19 +11.34Aa  21.90£9.47ABa  23.42:5.41Aa  15.97£6.38Bb  20.74 £3.69
MK (em) LL 27.45 +3.98Dc 28.60 £5.10CDc  36.20 +5.42Aa  31.45 +4.58BCb  32.59 £3.44Bb  23.83 +5.65Ed  30.02 +4.33
58 (em) LW 21.33 £3.07Ab 21.43 £4.96Ab 24.20 £5.41Aa 21.73 £4.72Ab 22.66 +£3.34Aab  14.28 +3.05Bc 20.94 £3.43
A (em) FD 6.65+1.09BCc  5.03 £1.06De 9.76 £1.90Aa 6. 80 +0. 84Ced 7.35£1.08BCc  8.11 £1.22Bb 7.28 £1.58
A€ (em) FH 3.32+0.51Bb 3. 14 £0. 50Bb 6.38 +2.61Aa 3.52 +£0.40Bb 3.58 +0. 33Bb 3.78 +0. 40Bb 3.95+1.21
i (mm) SL 12.25+0.63Ced  12.13 £0.76Ced  15.75 +1. 06Aa 11.77 £2.07Ce 12.85 +£2.04Bb 11.75 £0. 72Cd 12.75 £1.52
F%E (mm) SW 10. 98 +0. 65Ch 11.25+0.96BCh  12.83 +1.20Aa 10.05 +2.74BCh  11.30 £2.33ABa  10.92 +1. 16Ch 11.22 £0.91

TR () W1000 503.54 £73.21Cc  544.30 £46.89Cc

849.44 +97.37Aa  523.94 +47.03Cc

753.46 £23.36Bb  539.87 +£40.96Cc  619. 10 +145. 18

NEFHITRE 0. 05 KV 25k B B ENE REFHAHRIRTE 0. 01 K B2 5785 B

Lowercase means significant difference at 0. 05 levels; Capital letters mean significant difference at 0. 01 levels

ZH AR RN, 785 B 2 KK 22 53 10
SR, BT ERRZ 40 A, R T L E
HEVEAR 2 R REACH B & TR e O 24 4, B8UR
D (K 4) STEIRBIN W F K- 22 R ny B 8oh, £k
TR R Z 2 37 4,0 2 b
18 />, Ak, £ 5 1l a5 Al 5 AR il

SRR, RENEBARS HHS 3 A a2
RMEFR/D,
R4 N RABRBREMRSEURERNSEIT
Table 4 Multiple comparisons of phenotypic traits in six

natural populations

o o ERGET
JERES Mo .
Summary statistics significance
Population Total of -~ _
. B EAK- el oK
code comparisons
5% Level 1% Level
LWS 45 24 21
HDX 45 24 19
YLXS 45 40 37
XYX 45 24 18
NXX 45 28 26
NPH 45 33 27

"B =9 (AT R TIMRIREL B ) x5 (T LR R ERCE )
Total of comparisons = 9 ( Number of phenotypic traits compared) x 5

(Number of populations compared )

2.2 REERHNTRRAHBSW

7 S ZRBONT LA R W 3 TR R A T R ] R
AR S AR S5 2R 808K T PR IR (B R B
Ko % BT I A R e AR R AR S R B A AT
LW (a) N9 MEARKFE, FEBEM PR TR
m e I RKERBMERESEE, EFR
BOK,AEWE N 17. 8% ~45.7% ; JEBEN B BLK
Phim oE ARk 22 5 B 3 D B REOYEE
K, AEMEH 19.6% ~39.8% . (b) M 6 A JE Sk
B, ERFWLFHESRBEK, 22.6%, )87
SRR T RBUR /N, N 15.2% () WA
RAMPRTE BT EVE S RS, HoAh 5 45 ¥
BH SRR KRR RBMIR(ERS), &6
DL g A& 3R A IR A T8 1) R A D A 722 R
A FTARIE] 3 8 22 S R e TR [ R A B AR
10 SRR R[]
2.3 REERHORESW

GPRBIR, 6 R RETEBHE IR 5 2. 14 Ab# o
RANKERE BT BARSMBFHS R 1A
HBE, T S AT S e I L kol 1 42
BECEN 1) o 6 AN BE 2 B0 DR A0 A0F I B0 A 44K b B
PRESMIER S, UL W 1 J5 3 1] 2 AU MRS S i oA i
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Table 5 Variation coefficients of phenotypic traits of P. delavayi (%)
. JEFEM Within populations R
Phenotypic traits LWS HDX YLXS XYX NXX NPH v Amorfg
Average populations
Fews PH 26.0 27.4 33.6 25.1 24.5 32.0 28. 1 45.7
PR K FBL 46.9 40. 6 45.0 43.3 23.1 39.9 39.8 17.8
MK L 14.5 17.8 15.0 14.6 10.5 23.7 16.0 14. 4
98 LW 14.4 23.1 22.4 21.7 14.8 21.4 19.6 16. 4
142 FD 16. 4 21.2 19.5 12.5 14.7 15. 1 16. 6 21.7
1€ FH 15.3 15.9 40.9 11.5 9.3 10.7 17.3 30. 6
Fhi SL 5.2 6.2 6.7 17.6 15.9 6.1 9.6 11.9
FhIE SW 5.9 8.5 9.4 27.3 20. 6 10. 6 13.7 8.1
TRiE W1000 14.5 8.6 11.4 9.0 3.2 7.5 9.0 23.5
FHJ Average 17.7 18.8 22.6 20.3 15.2 18.6 18.9 21. 1
. 2.4 REMEKBERS D
Lws | | SHRUH PHIGFAIEIRIET T F ST 507 , 45 F
HDX M Tl 2 ORI E R B OTER A E) 1 91. 03% , 2 LA
XYX I S G PR F I AR I 4 R A R (R 6) o HirPERs
XX o 1 AR AEAE B A FhOE TR 6 3R
e n TUPERRAT AXHE A R, 5 2 A 3R
R BRI A K BRI (7)1 145
5 Genetic distance SRULH] 9 A FRAUERI A AT PF RIS S ) S B i
P =, i%%‘f@ﬁf,?ﬁl jr_ﬁiﬁy\a‘zk%ﬁﬁﬁ%‘ﬂ?ﬂ%%
Fig. 1 Clustering dendrogram of phenotypic traits of A %%ﬂ‘@#j(%l@ﬂ'\]’}z\ﬁ,% 2 TR T2
P. delavayi in natural populations T%ﬂ‘l‘%’%ﬁ’%%ﬁ%ﬂ‘f&"ﬂj{%l@% AESE Iﬁ“ﬁ’% 1
FR AR E BT (51. 67% ) KT 2 FRorH)
I DTHRE(39. 36% ) o
x6 BEBNHABRFHER
Table 6 Totalvariance explained
WILAHFF{E Tnitial eigenvalues TR % I I 41F {H Rotation sums of squared loadings
ijponem SRHIE(E FHEAE (%) BIHREEE (% ) SRR FHIEEL (% ) BIHFHE(H (% )
Total eigenvalue Eigenvalue Cumulative Total eigenvalue Eigenvalue Cumulative
1 6.30 70. 05 70. 05 4.65 51.67 51.67
2 1.89 20. 98 91.03 3.54 39.36 91.03
3 0.41 4.53 95.56
4 0.29 3.21 98.77
5 0. 11 1.23 100
6 5.99E - 16 6. 66E — 15 100
7 1.6E -16 1.78E - 15 100
8 -6.3E-17 -7E-16 100
9 -6.4E -16 -7.1E-15 100
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Table 7 Component matrix(a)
PR NG 1z i g ik TR E L IS EUSEN
Traits PH FD FH SW SL W1000 LW LL FBL
e 1 0.976 0.913 0. 885 0. 827 0. 803 0.748 0. 004 0. 348 0. 265
Component 2 0.018 0. 039 0. 360 0.371 0. 562 0. 591 0. 966 0.921 0.909

2.5 BESSMLASH

N KRR AR RS LK 22 & 1 100 4
ISSR 514, LA K SCHik 42 20 A9 51 4> i A7 0 2k
{1 4 REARAS I BT 257ty RS M R o A M 4y EL AR
WA 10 D5 H T 2 A 1Y PCR 9731,
HRPEAS [ JE A ) — s R 22 5, 520k T 6 A4
JERER A B 2 AR, 10 &5ty

&8 ISSR A ETASIMFFIFny LR

KA 93 LA, AN SR 56 , 23807 A H 43R
(PPB) 4 60.2% . o Z2 2540 55 H 3 38 5 e 1Y /2
YR S5 WG X 6 A JERERIY I, R 70%
BARPES SN S8 WG, 50% , HRARY IS
WHON 8 ~10 45, F¥ 9.3 5k (F£8), Vi HE
K BEATF 300 ~ 1800 bp JEZ

Table 8 The primers alignment and amplified results of ISSR analysis

B S 519175 AR FERAH B
Code of the primer Primer(5' =3') Total number of bands The number of (%)
polymorphism bands PPB
U836 AGAGAGAGAGAGAGAGYA 8 5 62.5
s3 GGAGAAGCAGCAGCAGCAGC 10 6 60
ss AGTGAGTGAGTGAGTG 10 7 70
U866 CTCCTCCTCCTCCTCCTC 9 5 55.6
U899 CATGGTGTTGGTCATTGTTCCA 10 6 60
U854 TCTCTCTCTCTCTCTCRG 8 5 62.5
S8 CTCTCTCTCTCTCTCTRG 10 5 50
59 CTCCTCCTCCTCRC 10 6 60
U835 AGAGAGAGAGAGAGAGYC 9 6 66.7
U823 TCTCTCTCTCTCTCTCC 9 5 55.6
T2 9.3 5.6 60.2

Y=C,T;R=A,C

2.6 BEESHESH

XPEAEPE 6 A FARJEHEEL 180 AAMA M) JE i 5t
e A W] BRI 3 LA PR3t A% Z R IK P-4
. 1 POPGENEL. 32 J143 5], fE¥ FlKF L, W
A4S FE R E (Na ) Sh 2. 000 , 5 5505537 35 K B0 ( Ve )
9 1.721 (SD =0.224), Nei’'s B ZFEME (H) R
0.409 (SD = 0.082), Shannon’ s 15 B #5 %k (1) N
0.596(SD =0.089) , TEJEFEAT- L, 345

A LI 5487 5 LB ( Na ) 4 1,949 (SD = 0. 092) ,°F
PR T A B FE B (Ne) 77 1. 717 (SD =
0.319) ,Nei's ZEH Z M (H) F3 4 0.281(SD =
0.161), Shannon’s 15 B F§% (1) 2 0.414 (SD =
0.222) . BLAM, JEEET-HIKF- 1) 45 i 1L ZFE S 5L
KR T WAk F, i H, Nei's ZER 2R (H) 5
Shannon's {5 S8 8L (1) il 45 Jm A T2yt 2
FEPE I R R — 3% 9) .
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Table 9 Genetic diversity of P. delavayi
JERE S SRR B RE R Nei's SR Z 14 Shannon's {7 B 5%k
Population Na Ne " I
YLXS 1. 696 0. 464 1. 415 £0. 363 0.245 0. 195 0.366 0. 278
LWS 2..000 +0. 000 1.778 0. 155 0.433 £0. 053 0.623 0. 057
HDX 1.679 £0. 471 1.426 £0. 394 0.243 0. 208 0.359 £0. 292
XYX 1. 500 0. 505 1.337 £0. 404 0.189 £0.214 0.277 0. 309
NPH 1.982 £0. 137 1. 667 £0. 242 0. 386 0. 101 0.568 =0. 123
NXX 1. 625 +0. 489 1.321 £0. 358 0.192 0. 195 0.292 £0.278
TEMFIASE At species level 2..000 0. 000 1.721 £0. 224 0. 409 0. 082 0. 596 +0. 089
SFEFIMH Mean 1. 949 +0. 092 1.717 £0. 319 0.281 0. 161 0.414 £0.222
F SR JETHE P 6 DR 2 A M AE ( Hs ) FNE 3 PR 2 YLXS } :
PEME (He) 43 5120 0. 281 F1 0. 413 AR 38 18t 1% Z REE HDX
KVFFESRREN (Hs) FSBEM] (He-Hs ) 15346, £ 1 XYX 1
JEBEZ A Nei's JEF /L R Gst = (Hi-Hs ) /Ht) NXX I
J£0.319, XULFEDIFIKF I, A 68. 13% i fk LWS
A RATLE R T 31, 87% M 1678 A7 76 T N
JEBEN] R 2 ) R B B R K Bt AL 1k 0379 0325 0217 0162 0108 0054 0,000
2.7 EEEESEESH WAEIEES  Genetic distance
WAL 6 AN A PE JE ) 5L B (R E2 EAE UPGMA B

10) ,ffi il UPMGA RIEEAFBMIEE (K 2), 45
T ,6 MEATPRE BN B Nei's 1845 1 B AR E /N,
FEIA L b B 0 AR AT, 5% BE 25 AR fE7E 0. 098 ~
0.343, s Ry 4 AD2HE, Hrh B LN e i 7y
AN JERER AL RE B BT (0. 098) , B B —4; £
TTZILEERSHAERIRZ, R 0.107, B Ry —
A 2 5 F T IR AR & W& 1B 40N
0.162 F10. 139;MJEVi £ 5 ERHIL AR S Bk
S AL RS 43 W1 0. 257 0. 175 F10.165, 6
JE AT 0 b BB 7 SR 2, U B T R D 3 AL
PARAR S AN Sk

F10 EESFRKBE Nei's BE—BUE (1) (HLf)

BEEE(D) (£ TR)

Table 10  Nei’s genetic identity and genetic distance of

P. delavayi

JERE

Population YLXS LWS HDX  XYX NPH NXX
YLXS 0.709 0.899 0.850 0.711 0.774
LWS 0.343 0.723 0.740 0.907 0.720
HDX 0.107 0.325 0.870 0.732 0. 839
XYX 0.162 0.301 0.139 0.724  0.848
NPH 0.341 0.098 0.312 0.323 0. 685
NXX 0.257 0.329 0.175 0.165 0.379

Fig.2 UPGMA dendrogram of populations of
P. delavayi based on Nei's(1972) genetic distance
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