2008, 0 (1): 69 75

Acta Botanica Yunnanica DOI: 10.3724/SP. 1. 1143. 2008. 07091
1,2 1 1#% 3
’ ’ ’
(1 , 650204; 2 , 100049;
3 : 650201)
AFLP 6 ( Cypripedium flavum)
) POPGENE
104 : 86 , 8.69%
( , H.=0.2834, H,=0.4312; , P=64.59%, H =0.2449, H, =
0.3606) (G =0.154) , (N, = 2.7460)

(D=0.9638- 0.9960, G/N=0.83-0.96), :

: X : . AFLP
- Q75 DA : 0253 -2700 (2008) 01 - 069 - 07

Genetic Structure and Clonal Diversity of Cypripedium flavum

(Orchidaceae) Populations from South-West China
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Abstract: Six populations of Cypripedium flavum were studied on their genetic diversity, genetic structure, and clond di-
versity in Zhongdian County, Yunnan Province (South-west China) . Using POPGENE software, 86 polymorphic loci was
obtained using two AFLP primer canbinations, and the proportion of polymorphic loci was82.69% . A rdatively high leve
of genetic diversity was reveded: H =0.2884, H,=0.4312 (a specieslevd); P=64.59% , H =0.2449, H, =0.3606
(a population level) . Genetic differentiation anong populations was nat high ( Gy =0.154) . A rdatively high levd of gene
flow was dbtained among popul ations . Clond diverdty of populations was high (D =0.9638- 0.960, G/N=0.83- 0.9%) ,
and ramets of same genotype were adjacent . C. flamumwas found with high level of genetic diversty . This may be explained
by gene heterozygosity increasing by seedling recruitment and maintaining by clona reproduction .

Key words: Cypripedium flawum; Genetic diversity; Genetic dructure; Clondity; Amplified fragment length polymor-
phism (AA.P)
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Fig .1 Didribution of Cypripedium flavum Populations
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1
Tablel Habita, altitude, longitude, latitude, and sample size of Cypripedium flawum popul aions
( ) ( )
No . Locality of populaiton No . of samples Altitude (m) Longtude L atitude Habitat
1 (TSQ) 23 3460 99 50 27 48
2 (WFS) 14 3240 99 39 27 46
3 (NX) 25 3180 99 33 2758
4 (XRD) 24 3460 99 38 2747
5 (NPH) 20 3260 99 33 2755
6 (XZD) 15 3360 99 58 27r 37
, , POPGENE 1.31 (Yeh , 1999)
2 5 5m (Ao),
(Ae), (P (%)),
: : om Shannon (H,), Nei
(He), (Nei), G (Nm)
10mx 16m , 1mx Im (Lymh, 1988, 19%)
: , N n X Yy AHRP , Ny
1.2 DNA AFLP Xy
1.2.1 DNA TaKaR
a . (1)G/N: G
0
DNA DNA, 1.5% N . (2) Simpson (D): D=1-
DNA .
[n (n-1)] /W (N-1), n; |
1.2.2 AHRP DNA  EooRI (NEB)
. , N (Fidou, 1969)
Msel (NEB) 37 3h, 65 20 min,
, ARLP
Vos (19%)
2 PCR Taq 2.1 AFLP
TaKaRa 104 , 86
: 82.69%

2
Table 2 Primer and adapter sequences

Adapter
EcoRl EooRI adapter
5-CTCGIAGACTGCGIACC-3
3 - CATCTGACGCATGG -3
Msel Msel adapter
5-GACGATGAGTCCTGAG-3
3-TACTCAGGACTC-5

Primer

Msd +C  5-GAIGAGTCCTGAGIAAC-3
EcoRl + A 5-GACTGOGTACCAATTCA -3

EcoRI-ACG/Msel-CTA
EcoRI-ACG/Msel-CTG

: 94 3min; 94 30s, 56 30

s, 72 60s, 30 ; 72 5min; 4

; 94 3min; 94 30s, 6 30s(

0.7 ), 72 60s, 13 ;94 30s,
56 30s, 72 60s, 2l ;72 5min; 4

%!
(6%) ,

1.3

[ 111 1] 0” ,

, ACG/CTAD OO DO OD48 (85.71%),
ACG/CTTOODOOODO 38 (79.17%)

59.62% 68.27%
2.2
Shannon Nei
1.4961 0.4312 0.2884 , Nel
(He =
0.2618), (H =0.2237)
H  0.2895,
H 0.2449,
G: 0.1%4 Nn
2.7460 ( 3)
2.3

ARP :
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3
Table 3 The genetic diversity of Cypripedium flavum and genetic structure of its population

Population A A He Ho P (%) H, Hg Gy N
TQ 1.6827 1.4591 0. 2610 0.3838 68. 27
WFS 1.6346 1.3988 0.2296 0.3406 63. 46
NX 1.6827 1.4542 0. 2582 0.3796 68. 27
XRD 1.6154 1.3816 0.2237 0.3328 61.54
NPH 1.5962 1.4211 0.2353 0.3429 59. 62
XZD 1.6635 1.4592 0.2618 0.3838 66. 35
Mean 1.6459 1.4290 0. 2449 0.3606 64.59
Total 1.8269 1.4961 0.2884 0.4312 82.69 0.2895 0.2449 0.1540 2.7460

A,, observed number o alldes; A., effective number of dldes; H,, Nd s (1973) gene divergty; H,, Shanrori s Information index [ Lewontin (1972)]; P, the
percentage of polymarphic loci; H;, gene diversity of specie; Hg, gene diversty within popuaions; Gy, coefficdent o gere differentiation; N,,, gene flow

10 DNA, 2
EcoRI-AGC/Msel-CTG,EcoRI-ACG/Msel-CTA, Eco- :
RI-ACG/Msel-CTG, , ,

Arens (1998) 4
6.8%, Table 4 Clond diversity of Cypripedium flavum populations
93% Popul ation N G G/N D
G/N 0.83 0.96, TSQ 23 22 0.96 0. 9960
WFS 14 13 0.93 0. 9890
; D NX 25 21 0.84 0. 9867
0.9638 0.9960, XRD 24 20 0.83 0. 9638
NPH 20 19 0.95 0.9947
( 4) XZD 15 14 0.93 0.9905
by % % X x x X X x X X X X X O XX x 00
KO @ ® O X K K KX X XOOOO0 X O X X
XKoo KX O X O X KX OO0 X 0000 X 0O X
QD X X @ X O Q0 QO O X K OX X OO0 QX X X
Ao X X O X X OO0 0 0O 0O 0 OO0 $ X X X
0 X X X X O X X X OO 00 X0 @ X X
S XA X O XO X XOKX OO0 A OO XX O X X|._
FIOX OO OO X O X X OO0 AOOO 0O %X #|°L
D00 X OX XX XO OX AOOOX X O|°
A O O X O X XK X X X DO 0 00 QD X X QO X
0D X X 0O X X X X X X OO0 O 0 0000 X Q0 Q
0 X X X X X X X X X 0O X xXx 0O A OO 0O X X
DO O X X X X X X X X O X A X XKO 4O
KA KK XK A KK PO A SO A W G G -
oM XK X X O X X X X o % K XK X QO 4+
QO X X X X O X X X X H O X XXX X 4+ + 4
TLBELIL (WES) g = KAHE (TS0
2 , o

Fig .2 Map shawing the spatial distribution of Cypripedium flavum clones a the sampling site . Each cdour of different shapes

corresponds to a singe genotype, while colaurless, o correspondes to different genotype, corresponds to no samples
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3
3.1

8.69%, H =0.2884, H, =0.4312),

C.caoolus (P=45.5%, H.=0.184, H
=0.15%, Brzosko , 2002a), C. caleolus
(H.=0.180-0.274, Cese, 1993), C.reginee (P=
18%, H. =0.037; Cese, 1994), C.acaule (P=5.3
-15.4%, H, =0.0016 - 0.023; Bornbush , 1994),
C. kentudkiense (P =25%, H, =0.045, H =0.050,
Caz , 1998), C. parviflooum var. parviflooum
populations (P=35.2%, A =1.4; Walace and Case,

2000) ,

C. panvflorum var. pubescens C. panvflorum
var. makadn (P=
81.8%), (H. =0.22 -

0.29, Wallace and Case, 2000), C. parviflorum var .
pubesoens (P=83.3%, A=2.83, H, =0.166, H =

0.198, Caz= , 1998),
(Loveless and

Hamrick, 1984)

Nei
(H =0.2618), ( H = 0.2610),

(H =0.2237)
, , 15

Forrest (2004)

G (R) 0.012 - 0.924, G

0.187,

Hamrick and Godt (1989)

G = 0.213, G = 0.197,
Bussell (1999) 35 RAFD :
29
19.3% (G =0.193); 6
G
15.4%
No>1
(Slat-
kin, 1987), ;
; N 2.7460,
(Squirrell , 2001; Cozmlino
, 2003; Trgpnell and Hamrick, 2004),
Chung (2005) Orchis cyclo-
chila :
( F« =0.030),
3.2
(Ayres and Ryan, 1999; , 1999;
Chung, 1995; Bornbusch , 1994);
(Mayes
, 1998; Brzesko , 2002a, b; Jover , 2003;
, 1999)
(Yan , 2005)
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: AFLP

; (D
=0.9638 - 0.9960, G/N=0.83-0.96),
ko and Wb blewska (2003b)

Ceohalanthera ruora 401 : 14
; (G/N=0.068, D=
C.caleolus 3

Brzos-

0.664) ;
(Brzosko , 2002b)
1.34 cm,

(Soane and Watkinon, 1979; Sehlik and
Holderegger, 2000) ;

3.3
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