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WE: RAT4ISSRT [ #% K M (Gastrodia elata) 84 4R A6/ N T ks fn L 483 FEA 1) Ja E AL 2 AE
HEAT TR R, SEAS I VS T . E A M DNAA 774, Hhea4 b AN, RE S E O
PPB=83.12%. 15if% Z FEI AT 45 B W RBK B AR JE BRI AE 2 RS 5009k « 22507 52U 43 LEPPB=59.09%,
A FE B BA, =1.29, Nei’sitifh Z #EEH=0.176, Shannon’s% &5 H5%11=0.270, W& T A T ERE
(PPB= 35.71%, A;=1.16, H=0.100, 1=0.155), 487 k3 Ji FEAFTE B S0 (0 20t A Atk B0 2 AR 06 45 32 JBT 2k ) /. UPGMA
RABHIRM, BREREL R B #E AR 0 R a0 2 2R WK . AR R B NI BEE R 43 fh &R 0 Gs71=0.2558,
5 AMOVAZS T 48 7 (1 it 8 1] 3845 A S o AR S 11027.25 % IO 45 SRAHT, B8R IBR 1598 S BE AL R AEAE — B TR
BB AL o FREF I SE BRI (N ) A 1.4547, AHGTECSS, AT Rexy AR R B b — e i AR R BRI LR
SR — o R I M R DX SR S A A {H Mante 6 56 35 I 11 4 J 49 ) 353 % P 125 5 b 9 86 6 R AN AT 188 38 A O
(r=0.1669, P=0.2110), 475 MK B AR Ja B 00 73 A BOIR o] B2 H ARG se Rt . RS 255 5 N A RBIR 2 G A FH R 25
Bo FeRTRBERIRAS GG, R T 5 IR I SR R B B S BN R 2 Ak, ok
HH R B BRI BT IR A JE A o TIRRET B B S AR SR B AT B RN L Ak, RCOR RIS e S B R =
THF [R) 0] 8 A7 5 IR 8 (7 BT«

X $Ei7): Gastrodia elata, FZREHE, #EZJERE, ISSR, BifE 2 FEM:, EHEEE D10

Genetic differentiation among natural populations of Gastrodia elata
(Orchidaceae) in Hubei and germplasm assessment of the cultivated
populations
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Abstract: Gastrodia elata (Orchidaceae) is a rare and endangered medicinal plant. Seven ISSR primers were
used to examine population genetic parameters of 483 samples across eight natural populations and six culti-
vated populations of G. elata. The seven primers amplified a total of 77 unambiguous and reproducible
bands, among which 64 bands were polymorphic and the percentage of polymorphic loci was PPB=83.12%.
The results showed that genetic variation in the natural populations was significantly higher than that in the
cultivated populations (PPB=59.09% vs. PPB=35.71%, A.=1.29 vs. A.=1.16, H=0.176 vs. H=0.100 and
Shannon’s 1=0.270 vs. 1=0.155), suggesting that the cultivated populations are narrowly genetic-based and
genetically uniform. UPGMA cluster analysis showed that natural populations and cultivated populations
were distinctly separated into two groups. Coefficient of genetic differentiation among eight natural popula-
tions was 0.2558 (Gst) which was well in accordance with the result by AMOVA analysis (27.25% of the to-
tal genetic variation resided among populations), indicating that natural populations were genetically differ-
entiated to a certain extent. Gene flow among natural populations was relatively weak (N,=1.4547), which
might have caused the genetic differentiation among the populations. It is interesting to note that natural
populations tended to cluster by geographical locations as revealed in UPGMA dendrogram, while the Man-
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tel test showed no significant correlation between genetic and geographic distances among natural popula-
tions(r=0.1669, P=0.2110). This incongruence suggested that the current genetic differentiation among natu-
ral populations might have resulted from combined effects, including those of life history traits, geographical
isolation and human disruption. The genetic uniformity found in cultivated populations might reflect the loss
of genetic diversity caused by a genetic bottleneck during human domestication and clonal reproduction over
generations. The narrow genetic base as revealed in cultivated G. elata and the genetic differentiation be-
tween cultivated and natural populations might have resulted from a cutoff of gene exchange when domesti-

cation began.
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KJ#K(Gastrodia elata) J& = BFRFK & 2 454 7 57
BRI (B0 JE 2%, 1999), 78 H AL dvid F v b
05 5 5 /N J (Mycena) 1125 3 14 & (Armillariella)
PR BRI OCR, A RE S8 AN A 7 s (TR
Bt RAR AR, 1990; YU ALAF, 1999a; 1R i A AF,
2001) o KR A AW AR 5 50 B4 (1 AH T A FH R0
PR R A A T RVIMNE . R B R R
W E A S e 2 ke, FiakBEHZ. B
WORA, HEFH. FHERED R (K%
2000), EATMm 2 A . B 28 R R = ZE A {E
REVM . RIE LT HIX, 24 KAEH K
1000-1800 m (1) Ll Hb - 2% 30 5 4 K I vt 3R FA g
W

SRV R IRI N T A% 3 400 304K 1) kg 2
WA TRKERMD, fE—ERE LM T TR KS
AV N F i i EUSESY Y peb: RE R v f-A NP
JS TR A R IR AR S R TT  I A% I8k, B80T
AT B A R BRI B R, M AR R R LT K
4, PHINEFXEMIa R Y45 (Fu & Jin,
1992), By AR RPN BRI A AR B CRIA RS .
BEAE, BB KRR AN LB E A RAE
AL EE, W RES FHEOREE KRR IR I 15 A 1Y
JUPE, &5 RIBR s R e fa L. Bk, JFER
BRI A 5 8 1) 38 A 22 BF PEAIE SRR 15 R JRRR T 11
ALV, W R BRRH s R AR B R RV H R
Wl A A T P B R S S

U304k, P ETERRRIVLHL . 2o
I BT RIS B 55 07 T T e T K &= I 9 (i o
1993; Mttt pR%E, 2000), [AIBEEEAT T R ILE
BB AT AR ) BB A B M g% (2%, 1994,
1996; JEELAE, 1999b; FR4 AL FIYEEE, 2001), 1 H.
Iy BT R BRBTIT B R B (GAFP), JEREAT T

B DA o (A RN BT 4, 1994, iH AR 4%, 1988
1999; FIE/R4E, 1999; Sa et al., 2003). {H7ERFKIK
JEREIBAL 2 ST T, AR WAH DCHRGE

ISSR(inter-simple sequence repeats) B[ f&j ¥ 55 &2
S 221 E AT 7 U B < B 1 G L 50 NI w0
JEC K ) —FP BT B 2 PR idH AR . & HRAPD—#F
HAEAER B, ATPUIE . RS H 3 R 41 DNA
(12 AV (HEERERTR M, 2004), HIHAS
WA R, RNRGHE e, HE R
(el AN (BR354%, 2000; Ge et al., 2003), C) 72
MR TSR BB AT, RS . WIPCES oA
DL S a4 P i f el 5 2 ANtk (A, 2002; 2=
i/, 2004).

AW TR FHISSRERACFL A KR IFI8AN 1148 i
B 6 N L BEEAT TR0, HH AR T
AL R 1 AR S B A0 A 85 i R I et A 22 B kAT
PEUY, R BR B AR 2 TR OR B SR [ 7l o 42
PERL A o

1 #RFAE

11 #EYR

20044767 X HIIL B BN B E B Tl pf
KA BEE. R, Rt 906 R BR8N KR H
SRR REEAT DRI A A SRR (3R L), SRAE M L4 =25k
MR CY M 2R IR MO E A FEA, IR
EREN RAE(GPS) LKA B AL HE R . K
R IINIE SR EELS, T4 CURFEORAE I ST
FEHUDNA. 20044E11 HXFBIAEI R B FgE, fik
LRI BT A4 vy Ik, BRPE 44 R RI6A N L AkEs
HEIURE, JFEHUDNA.
1.2 DNAEE

M 2R AL A, R s 2 B0 E A
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Table 1 The eight natural and six cultivated populations of Gastrodia elata sampled in the study

R FEAHL 3553 g K
Code Sample size(N) Longitude(E) Latitude(N) Altitude(m)
9 4% 5 #F Natural population

‘H & Yichang YYC 35 110°56' 31°03’ 1,420
Til% Wufeng YWF 61 110°22’ 31°12' 1,740
filifeZL Shennongjia YSNJ 31 110°21' 31°28' 1,980
A Xianfeng YXF 32 108°49’ 29°43' 1,540
FI)I Lichuan YLC 23 108°52’ 30°05’ 1,520
B Enshi YES 23 109°16’ 30°28’ 1,950
0% Hefeng YHF 29 109°52' 29°57' 1,310
% Badong YBD 23 110°18’ 30°51' 1,580

AT Ji#E Cultivated population
WEF IR Xixia RXX 25 111°16’ 33°30' 604
BRVGFS R Shaanxi RSX 43 110°56' 33°25' 595
1% Wufeng RWF 31 110°19’ 30°15’ 1,820
‘H & Yichang RYC 35 110°57' 31°03’ 1,280
FiA 48 Shennongjia RSNJ 48 110°36’ 31°45' 1,052
FINI Lichuan RLC 44 108°43’ 30°12' 1,446

2E, KM H ICTABY: (Doyle & Doyle, 1987)4%
U 4IDNA. FF A, REREBUCR R &A1 5
SR (ARR LL 252411 ) b 20k, S5 JRE (24/1) 4h
FRLXEFLUITEDNA, R )5 K5I DNAIL X TE
WA I T RNABE B 22 RNA, JT11% 7 7232 HUDNAR
Ui

S\ DNAK: F 0.8% 1) 35 I W sk J12 Fo i A 0 )i =
I F 28 40 43 96 6 B 1 (Brim-10A-004) Jl DNAK JiE,
SR JE BB 4210 ng/uL T 1ISSR-PCR S JW
1.3 PCRI R B B kit

PCRY™ 4 fe AR & SRR 15 pL. HrhTaq
polymerase [z H: J v 2% 11 (10 X PCR  Buffer) 23 1ty
[ Fermentas (Lithuania)A ], ISSR5I#)1E H T h%
K AHE L R 27 BT 42 41 (1) 17 41 (http:/Awww. biotech.
ubc.ca/services/NAPS/Primer_Sets/Primers.pdf, UBC
primer set No.9, N0.801.-870.), Jfri F#Hv 44
FARA WA TG e SOVAR RS B & & e A
iz, %R e T REAPCRY 1.

7 4% 2 V. 7E PTC-200 % PCRAY (£ & PCRAX,
MJ-Research, USA) FiE47 . Sk R ViFE 7 (94°C
TAZ 2 min 30 s; 94°C 45 s, 50°C 45 s, 72°C 2
min, 35 MEFR; 7T2°CESEMS min; 4°C & k[ )1E

17519 I AR 2 AL o PEAJE IRIPCR S WA 2 A :
15 ULV AARZRF, DNABKR &5 420 ng, 549K
J¥50.3 uM, Mg % 1.5 mM, dNTPi#KJ% 40.20
mM, Taqli 40.375 U(BEIE /) Ar) . i i B kil
JERRIEPCR, 52 38 A5 75 5 190 1) B A 3R KL% (3R
2). HolREARZDESY H—IK,

P34 7= ) FH 1.5% ) B IR BH e S (E 1 X TBEZZ b
WP LK AT B, OROE AR TRE A W] (Takara)™
A 11100 bp DNA Ladder Marker(100-1,500 bp) {4
WAL BOR/D, 4k GFE(EB, 0.1 mg/mL) 3
o Ja7E T A LB % & 45 (Alpha Innotech Corpo-
ration) b 8%, WEIFidsk.

14 BEEHH

MG B 51 4 h e B 7 4T B A R .
RVELFR 518, X IR AR R EATISSRY™ 1Y, JFH A
—IR, WSV R R s R e . R
UF (1) B2 DNATF ISR — AN AR, %5145 -DNA
J¢ W K FBE (2 100 bp DNA Ladder Marker
(100-1,500 bp)ids& A7 s, IR IS EAEA T A
TAr e “1”, “07. BT RN AR, ¥
BAEFRICISSRIY — JoHudl 55 R 135 A 7] — s A% fir
MIOAFEEAE A, Mg SR E . Bk 2
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PSR 2B AT H(PPB), BN A 2
S TR BB (A), AT 2850 56 6 35 TR 38 (Ae), Nei (Nei,
1973) M5t Z #£JZ (H), Shannon’s% &5 B 45 £k
(1), JEREEAL 7 R EU(Gsr) 5 AL (N), Nei’s 15t
fEPE 2 (Nei, 1972)%%HIPOPGENE 1.31 (Yeh et al.,
1999 )3T 44T, FINTSYSpc 2.1(Rohlf, 2000)
# 17 UPGMA % X 7¢ #r, JF | ARLEQUIN
2.000(Schneider et al., 2000)% [ 4R Ja BESEAT 10t 4% 45
R 193 1 77 2 (AMOVA)(Excoffier et al., 1992)7
Bro NJITFPGA(Miller, 1997)4K {45} [ 4R Jitt ¥ ) b
PRER R 5 it R 5 2 TRl R AH DG PEdEA T Mantel (Man-
tel, 1967) K%

2 #ER

2.1 PCRi/ i8R

T4 ISSRE ALY 7755717 (32), “FHfi4%
S 11440, TERIZKSE B 645 I ZE
S, BIRKP b2 407 50 H 2 bl 83.12%. Fir,
1807 Ty (1 134c s A A 2 &, AR
(100%); HUCH514808; 5148124 14 1) 4% iy Bt
%, 164, 1M514Y830 1 4 Bt >, M54,
Z LT o AR, AN 60.00% (#42).
22 RERBABREIEES M

84 SR Ja HE 257 M AEA a4 2 FE 1 7r A 3
B, RBK AR Ja BRI A A s AT IR st A 2 PR (3R

F2 XFRISSREIMYEESR

3): WK PR L 2 FEHEAR B, 20 H
7y b (PPB)i481.82%, Nei’siit 14 £ ¥ P (H) 4 0.236,
Shannon’s % &5 B 4540(1) 40.367; JafE /KT ISAIK,
JE A1) 22 25 A 71 43 B 4959.00%, P-4 U A
JE IR 8 (Ae) 1 1.29, “F- 34 Nei's 1845 £ FEME(H) b
0.176, Shannon’s% 215 B 5 %1(1) 40.270.

MNZ AL EH A LE, & B AR B A 22 A
K, AR B (YSND) B 7 (PPB=62.34 %), Tl
Ji BECYWF) . A1 (YLC) F1 B 2% J % (YBD) % Ik
(PPB=57.14%). MILAhFE%CA, #5068 w BE(YHF) Y
Bk Z e, UM BE(YES) IR, B4R
AR LR AR 1, I 04 SR B B I (K 3)
23 BABHEMEES L

RIRK B AR SRR A — B PR st k. i
POPGENE 73 #1 8 /1> H #X Ji # 1 & IR 43 6 & %k
Gst=0.2558( % 6), 5 AMOVA 4 #T 1 45 W Fsr =
0.27255E AR —5(3R4), TS ) B 45 70 S ot oy
BEAR S B 1) 27.25%, T JE A R R AR e i AR
FRRT72.75% . Ui R BRIRTIE AL 22 PRI A A TR
FARJEREP, AHJE R (st b ik 8] 7 2
JKA-(P <0.001)(#4) . A5 T GerfH Al 5555 BRI 2 X
Nm=0.5(1-Gs7)/Gst (McDermott & McDonald, 1993;
Yeh et al., 1999) 7 155 1 J& 7 () JE R N 4 1.4547
(3%6), ULH AR REIRAA AT — R AL R AL

T FETRECY WF) S 4 A% 28 R (Y SNJ) 8] U Nei’s

Table 2 Amplification information of ISSR primers for Gastrodia elata

514 igZl TmfH B K BB Y45 H  No. of bands amplified LEM AT S
Primer  Sequence 'I:emp. Annealing Size range of E Total %4 Polymorphic Percentage of polymorphic bands
(C) temperature bands (bp)
(T)
807 (AG)sT 49.8 54.8 250-1,200 13 13 100.00
808 (AG)sC 52.2 52.0 250-1,100 13 12 92.31
811 (GA)C 52.2 54.8 320-1,200 9 7 77.78
812 (GA)A 49.8 48.7 370-1,250 16 14 87.50
830 (TG)sG 52.2 52.0 300-1,100 5 3 60.00
836 (AG)sYA 50.3 534 280-1,300 9 7 77.78
855 (GARYT 50.3 54.8 310-1,000 12 8 66.67
S Total 7 64 83.12

Y=CIT
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Table 3 Genetic variability of Gastrodia elata detected by ISSR (standard deviation in parentheses)
JEE 9
Population N Ao Ae H I PPB(%)
H 4k JE B Natural population
HE YYC 35 1.58 (0.496) 1.30 (0.355) 0.180 (0.192) 0.275 (0.274) 58.44
il YWF 61 1.57 (0.498) 1.22 (0.294) 0.138 (0.169) 0.217 (0.249) 57.14
FALE YSNI 31 1.62 (0.488) 1.31 (0.365) 0.186 (0.192) 0.286 (0.272) 62.34
J&FE YXF 32 1.61 (0.491) 1.25 (0.306) 0.161 (0.173) 0.253 (0.252) 61.04
F)I YLC 23 1.57 (0.498) 1.25 (0.315) 0.158 (0.176) 0.248 (0.255) 57.14
R YES 23 1.58 (0.496) 1.33 (0.359) 0.195 (0.195) 0.295 (0.280) 58.44
& YHF 29 1.61 (0.491) 1.35 (0.393) 0.201 (0.205) 0.301 (0.289) 61.04
M4 YBD 23 1.57 (0.498) 1.33(0.385) 0.191 (0.205) 0.286 (0.290) 57.14
JEEARCE Y 32 1.59 1.29 0.176 0.270 59.09
Mean at population level
WK 257 1.82 (0.388) 1.38 (0.342) 0.236(0.173) 0.367 (0.238) 81.82
Total at species level
A T8 Cultivated population
Pk RXX 25 1.40 (0.494) 1.21 (0.328) 0.124(0.180) 0.190 (0.261) 40.26
Bept RSX 43 1.46 (0.501) 1.24 (0.349) 0.140(0.190) 0.212 (0.272) 45.45
Fig RWF 31 1.38 (0.488) 1.16 (0.279) 0.100(0.159) 0.157(0.236) 37.66
HE RYC 35 1.23 (0.426) 1.09 (0.219) 0.059(0.130) 0.093 (0.196) 23.38
AL RSNJ 48 1.36 (0.484) 1.13 (0.261) 0.082(0.147) 0.132 (0.218) 36.36
FI)Il RLC 44 1.31 (0.466) 1.16 (0.296) 0.095(0.167) 0.145 (0.244) 31.17
SRR 1 38 1.36 1.16 0.100 0.155 35.71
Mean at population level
FB R BEE R Total of 226 1.61 (0.491) 1.20 (0.286) 0.128 (0.165) 0.205 (0.242) 61.04

cultivated populations

RS IR Lo N JEBEIIAEAEL Ao: I IR EELLIEINEL A VI RS ZEINEL H: Neilf) 4% 2 FEIE; 12 Shannon(f) 2 145 4L, PPB:

EZNVASNERidad

~F

Population codes are the same as in Table 1. N, Sample size; A,, Mean observed number of alleles; A, Mean effective number of alleles; H, Nei’s

genetic diversity; I, Shannon’s information index; PPB, Percentage of polymorphic loci.

R4 8N BARER S HIEERFERIAMOVAS

Table 4 AMOVA analysis of eight natural populations and six cultivated populations of Gastrodia elata

A S R Ui B WZEFITFISSD)  TiESE TESEIE BT
Source of variation d.f. Sum of squared Variance Percentage of Fixation index p>
deviations component variation (%) (Fsr)

H AR RS AR5 R 41 Between groups 1 752.08 2.807 27.28 0.2728 <0.001
21 P9 R Bl Among populations within groups 12 831.72 1.877 18.25 0.2509 <0.001
JEEPN Within population 469 2,628.85 5.605 54.47 — <0.001
WA Total 483 4,212.64 10.290 100.00 — —
HREHE4] Natural population group

JE e Among populations 7 547.67 2.289 27.25 0.2725 <0.001

JEBEPY Within population 249 1,521.88 6.112 72.75 — <0.001

B Total 256 2,069.55 8.401 100.00 — —
N L3RE5JE 4L Cultivated population group

JE#E1E Among populations 5 176.36 0.865 22.56 0.2256 <0.001

JEIEMN Within population 220 653.45 2.970 77.44 — <0.001

S Total 225 829.81 3.835 100.00 — —

PRI 28 3:1,023 B4, Significance tests through 1,023 permutations
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19t I 2 5 K (0.1653), A A R FE AR A v L AR
JiE B (YBD) L5 BBt s B (YES) 8] 0 335 44 25 25 45 /N
(0.0336), 7 AUFEFEAIRIRAK(#5). FETNei's itk
PH 25 UPGMAZR 25 70 #r 4 R (K1), R A 2R
SRR AT LB 554 o = kA, Forb F0g i (Y WF) R
H—2; BB RBECYYC) R A 4 FR BECY SNI) 4Lk
KT A FAth i B SR N KV 2 0 G s
Yl KILF BV R AL 250 Wi/l B
JERE(YES) LR (Y BD) A U4 i BE (Y HF) R Ay
2y (Y XF) 5 AR AR 1K R )1 (Y LC)
BR 2o FLRAEA IEZR A Mantel K I s 582K
g5 B 5 AL R B RE B W) & B I (r=0.8190,
P=0.0003), 2RIl LU i 5 St S ik 1 25 J BT 1)
BUERR, 7RI E RSB0 A — 5 (1 3k
PR o AHJET A B 2 FNast A% PR 25 (3K5) I Mantel
R BH, DR BR R84 114K a4 1] ()8t % 1 2 5 1
PR B 2 8] I AN A7 AE B3 I A ¢ P (r=0.1669,
P=0.2110), W57 KR H 2R i e AL 0 A K55 &
Wright(1943) i My B #2543 A i

24 ANIHBXRMREBBREZHESMERITM
X R BRI 6/ N Lok 15 J B (1) st A% 22 K P A
T, N ARG B A BRI st Z ek, R
R 2 A7 5 43 L (PPB)i%61.04%, 1 Nei’sist 1%
2 FERE(H)X 40.128, Shannon’s% &1 BIE5(1) A
0205 fEfmBEKF LXK HBEAML, LA
PPB=35.71%, 1=0.155, fHMNALE A1.16, H Y3524
0.100(3). 7E& N LR mfErh, LB (7 /) e
HE(RSX) 15t A% 2 1 M B e (H=0.140); LR i /e
7Y Uz S B (RXX)(H=0.124); Wi dbt B B A T Je Bt
(RYC) izt 2 ¥ PE 5 Ik (H=0.059); 17311k 1) T
(RWF). R ZE(RSNI)FIA]JI(RLC)3M N T ALE: s
AL ZREEA ZEANK, Ja b 35 KF (K3) . v,
RIRN T i B st AL 2 R — iR I T A
SRR, A0 N TARES e, AL 2 K P i 1)
Bl Ja R (RSX) st AL Z AEE S50 S AR Ja e b ast
e 22 FEVE SR AR B 0 S e (Y WR) BEACHE 2 o s
HEH Y Ger 4 0.2317, FEIMIUENG A 1.6582(56), 1t HH
B SR R AR — o st AL 04k, HEL AR

#5 SN BAFEBEINei sSIEEEBGH AL TH) SHIBIEB KM HAHZLR)
Table 5 Nei’s genetic distance (below diagonal) and geographical distance (km) (above diagonal) among eight natural Gastrodia

elata populations

J i

Population YYC YWF YSNJ YXF YLC YES YHF YBD
YYC Hoxx 109.496 73.203 252.609 225.287 172.388 159.183 65.376
YWF 0.1244 Hoxx 141.546 159.582 144.656 109.611 55.149 73.340
YSNJ 0.0551 0.1653 Hxx 244.295 208.668 151.776 174.335 68.724
YXF 0.0716 0.1072 0.0646 Hxx 41.579 94.268 105.620 190.616
YLC 0.0950 0.1082 0.1032 0.0470 Fxx 56.893 97.096 160.908
YES 0.1032 0.1039 0.0999 0.0699 0.0610 ol 80.509 107.100
YHF 0.1231 0.1008 0.1253 0.0998 0.0895 0.0529 ol 107.742
YBD 0.1005 0.0972 0.0963 0.0645 0.0571 0.0336 0.0402 il

T 8 Py SRR A R 5 HEA T e (http://www. infoairports.com/freeservices/worlddistance.html), i BEA S [/ 21
Geographic distance was obtained from latitude and longitude of each sampling location based on a software (http://www.infoairports.com/ freeser-

vices/worlddistance.html). Population codes are the same as in Table 1.

*6 RFIHBAAERHSALBIBEEMEEESURERR

Table 6 Genetic differentiation and gene flow between natural and cultivated populations of Gastrodia elata in sympatric location

Ja HE (HR—AT) hE (BA—AT) MRFEER—AT) FIER—AT) BHEEH AT
Population YYC-RYC YWF-RWF YSNJ-RSNJ YLC-RLC Natural Cultivated
population  population
Nei’s Gsr 0.4508 0.3512 0.4132 0.3371 0.2558 0.2317
B Gene flow (Ni) 0.6091 0.9239 0.7100 0.9833 1.4547 1.6582
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' YSNI #fede
YXF RiE
I YLC i ERNEyERE
} Natural population

YES A
—1 ep ms | oo

YHF i

YWF 10l

-

_l: RSX [
RWF 1l

RXX P4l ~

ARG A
> Cultivated population

e s [ oo
RSNJ e 48

i T T T T T T T T T T T T T T T

0.1700 0.1275 0,0850 0,0425

Nei's 44 B8y

Nei's genetic distance

Bl XMR1ATEEBUPGMARERE

RLC #FlJI|
1

0.0000

Fig.1 A dendrogram of 14 Gastrodia eleta populations based on Nei’s genetic distance using UPGMA clustering analysis

[ 1) 3 AR R PR A

H:F Nei’sigt 4% FH B T UPGMAZE K /0 BT & 1,
H AR Ja e N RIS T 20 ) 28 0 W R (1), 3tk
HER AL B HR RS N LR AR R A —
&, A TN AR A 3 T35 /N ast A P 2
(£10.05) P, 56 B R BRAE N 1940 Rk 3 o 7 b m g
AFAETR AL S5 AR ) 8, 11 HLA Ok 1 5 X5 R
A BB T AR RS 2t AR LR A 4
T ESR,

H AR e B4 5 N TR Ja 41 I AMOVA 2 1
SE R WA AL ) J5 2 53 5 L 2204 27.28%, 1y
20 A S AR 1) () A% 5 %6 18.25%, 1t W P 4 2 T8] 1)
AR S AR I L o AL s AL o4 R 4, B
Slatkin (1991) 1& 1F [¥) Wright [f 5& & % (Fsr) M
0.2728( K 4), M 4 [A) J& #¥ (] @) 35 7% 7 4 R 40y
0.4553(% i A4 ), KW EE e BiE 3] T W%
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FEAXRT [R5 1) 4R 5 N TR % Ja 1 2 1]
It A 43 4K (Gst) 4 95 B 24 0.3371-0.4508(# 6), )k
T8 AR B 2 1) 1) 35 4% 53 4K (Gs7=0.2558) Fll %% A
TARHG R B 22 R) ()38 4% 2310 (Gsr=0.2317), 1y %& [l
it (0.6091-0.9833) it i ik T % H & Ju B 2 A
(1.4547)F1 8 N Tk : i 2 14] (1.6582) (#6) . 1HH]
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RRR A 7K P (138 4% 22 FF 1k (H=0.176) (£ 3) ¥
ZAK T Nybom(2004) It 4 vt ) 2 Sk ) Je A 7K 125t
EZREPE(GE T RAPD. AFLP. ISSR%: kR I
P (H=0.225%0.23), X5 T4 (H=0.13)5 H
AEWIFI(H=0.12) RAPDAIIIfK) it Bk ittt A& 22 FE 1 (1)
1Mt (Nybom & Bartish, 2000), #57 Hi K Bk g B A
TR ZREE I AN . TS, RIRAED Rl
KV LB IR AT B KL 2 FF 7E (PPB=81.82%,
H=0.236), {77t B REEife /7 h(GR3. 4), X5
=2 Rk I A A ) 1D 38 A 45 K A S L (Sun & Wong,
2001; Li et al., 2002; =N A9, 2006), 5 HAth 2%
BEAE ) AH L, R BRI 38t 4L 2 4 1 AUIC T8 2=
(Gymbidium goeringii) ] ISSR it 1% £ ¥ ¥ (H =
0.2628)( =1 B A1 47 8, 2006) F1 75 B 1 >~ (Goodyera
procera) [f] RAPD it f% £ #¥ 1 (H=0.293)(Wong &
Sun, 1999), {H B g /& T figf i 42 = (Paphiopedilum
micranthum)(H = 0.217) . ik Z€ 3% 90 2% (P. mali-
poense)(H=0.117). J#4t>=(Changnienia amoena)(H
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=0.194). FHLH: % (Zeuxine gracilis)(H=0.165)
F1 3% 5% 2= (Eulophia sinensis)(H =0.202) % [1JRAPD
Z FEPE(Sun & Wong, 2001; Li et al., 2002), X {5
RIR ()35 4% 22 AR PEAE 2= R J& T v 45 O v 7K
o

GER7/ENIE SRR S SRS PSS S WIE WA/ FL s
L2 FEME R EARE . —BORE, 14T
MGG, 39195 7 2K %) R 400 A AT o 1 i R A 22 RE
(Hamrick & Godt, 1989, 1996; Nybom & Bartish,
2000; Nybom, 2004 ). KA HBALFIEAS . Fi¥
R A (i, 1993), BRI BN BB ST
JEREI AL Z2 R o AR R R IEAT UK ) A P () e
At 22 REAHERIRH 6 A5 s IR ) KT (R AT 2 AR (3R
3). XA REREZTHIKFEEWWER. Hk, T
BRIZR T BE I & KBRS IR S B 7. — 71, R
R T A b AU A 5 /0 2k e A5 SRR SR A, i L
W S T 1 it 3R 2 A A 75 O T 363 1 i
R IR LA (B A, 1993), IX n] AEFRAK T I H 1
SRR R Sy U7, R R B2 AR
B 2l ot v B e 2, R T 2R
TERAEY), AR T YERe e B S N . Jiak, R
WRAETEAS EARAEAG 20 R R 5 RBRSE 2 P AR B (R0
JEEE, 1999), BFAMEA P A I, RIBRAE RS B
BUHZL, 5. Serpafn e ap (s, fh it BN
AN & SCMB ey N IVEZ L E SN PPN /S0
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ANTFHEAR b A AR Y ) 53 A U AN [R], AL A7 AE 2%
Ft, PRIV AR A A Y ], XA AT e
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XU BRI X 2 —, 2 i B B AR DR RR S AH BEAT
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H /N KRB T RRAZ R FH AR5, SRAZ 5 05 /Ui >
AR I RE . AR 22 B AR RRRAS 43 1 ol L
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B3 AT P B A T = 1R 15 AR 22 FE I (Ham—ick &
Godt, 1996), KMkEFH 4. mBEH 22557 LR
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W) #h RAPD 35t £ 43 16 & U ¥ 1 34 {f (Gs1=0.22 Fl
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fb ZH(Li et al., 2002). B EEY > (F5r=0.182) i [7]
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RGP AT LEBIANTR], 5 RBR— AT R R 53 AT PRI
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HUFR 24 R K) 55 o
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AN PITAT (PR A B T/ s A AR LB, DT
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AFAE AR IR AL B AL 3 B PR 23X — i) P i 22 0k
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(TRHRAE, 1993), 7 Hh g R S5 80N A I e 5
P 805 R s 3 1AL B A G o BB R R

JE AR FORS YR B — (PR e, 1993), HFAERKKAR
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¥, Wik& (Nakayama & Yamaguchi, 2002)F1 %
(Morrell et al., 2005). A5 7~ R RAR ST S
H AR Ja B A A A M KR s A 234k (K4, 6), TR
Ssf AR i A S AR AR T 1 2 DR ) AN (326),
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