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FE: KA ISSR 4 FAFERH AR, sF 3048 6 AFF B A ket 3R 1 AP BE 2L 117 0 4 56 AT A % A1 547, 4*5,‘%5%
. A 12 &5 117 RS SAFT I, e gas 1994, 2P S AREE 17T A 2L, $58
15,5 & » % (PPL)% 88.94% ., Nei's £ B $ A (H) % 0. 278 4, shannon 12 &35 4 (1) 4 0. 418 7. ABEK T8 % &
MABAT AR, $ AT 5 K4 35.18% ~48. T4% 2 18, Nei's 2B % # M (H) 4 0.126 0~0.179 5, shannon 15 & 35 &
(I)# 0.188 1~0.265 1. & T Nei's 42 S HH M #F H ey BRI E A 2L RZAK(GOH 0.474 5, FWH 47.45%
HREEEFAETHBRE, ARG REEEFEE LR 52.55%, AAHEBMERA(NL A 0.553 7. Mantel 0
BR, FPAER GRS IR B XN RA LR FG LK
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P18 R AR I RS, B RS R SERR . HE R AT R 2 S A RS R, H A
(14 7 A7 28 32 5 0 IR SR PR A7 I FBL T EL 5 | 17 s A2 30 387 A 8 A0 T OB O BRI . Ll T O i SR A
BT R 52, R SR SEAR f) e 40t 0 o0 A J PRV AR AR 4 /Dy SKIE AR AE T IR B 2030 48, 3 B AR 4340 1Y
T AR HE 2 i A S5 1 T & BB AR 43 AR B T AR 2920 20 %6, BEAR WG B R R R 2 0 TRy . B EE AR 5RE Bk
AL ARERRME . M FIE Y E . AR IR s R B AR AR Ok, s BEAR 0 R A oY, A
Hi I & A0 A ] B A S

FEM 20 g 70 AT XA TR, EEE P RSB E 2% AR 2E . N T H R K5
Pk . FRE A 2528 L AR Ae b L U R BRI AR e HEA 21 el Lok, X SR it
RAET—EiiE, EEEREAmle | Al BFDT Ry g, (HRH T
R A0 X AN [v] ol 1 SR Al 11 352 1% 22 B P T 52 348 J2 AR B =

ARSCHIH] ISSR H AR 34 T 5t A NI 3 A AR B SRR RE . 2 S EER TR . 1 i g A A
BE S Ay A A AL A8 P 1 S BEAR N RN RE (4388 1% Z2 REPE L BIRE P9 RN RO ) 199 382 4% A8 S AT A0 AT, B ERUR
S ol R A 352 42 22 A PRI a8 A% 5, DRy A S ) B A A R B R R R 24 A
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BERBRHE IR 19 6 AR RERDEIT SO 1 A FIIE . IRCHH G 20 BB I 1B AR PR vk
1S 00 % B T — 80 C UK R AE. BE M IROR IR S S LR 1.
R1 HEREFHREESR

7 Ho B it 4t 5 W4/ m “h 7R PEA KL FhREIR B
SO B L FDS 1600 27°19'N 108°04'E 19 F1 9K R T
SN AL L FJS 1500 27°41'N 108°50'E 21 H R R
) v B HB 700 30°11'N 110°40'E 15 T Rl
SN B e 7K KK 1300 27°57'N 107°11'E 15 F] SR b B
SN AR B LKY 1100 26°29'N 106°44'E 12 T Rl
B g g B NY 1400 26°46'N 105°22'E 20 F R Fh R
Bt M A HE ) el IWY 1100 26°37'N 106°43'E 15 N TR

1.2 F &%

1.2.1 347 DNA #9323

VS R, S AR CTAB 372 S BUIE AR 56 41 DNA, DNA ¥ B 4l B ] 580850 6 6 BE T TG
W, K 260~280 nm, OD fH7E 1. 8~1. 9 Z ], Frfd ) DNA gl . ] T ISSR ¥ 1 [ .
1.2.2 1ISSR ¥ 3% KR

ISSR ##8 S B (9 51 0 2 BEFAR L0 R 2 A A B 51 W1 e 51, AL 5t 38 3 S /A 1, 7E Bio-Rad # Ji
PCR #3443, ISSR §™8 S i 20 p (AR AT, SO AR R MR Bifk 40 ng. 1.0 U Taq i, 10X
buffer 2.0 pL, ISSR 54/ (10 umol/1)1. 2 pL, ANTP(2. 5 mmol/L)2.1 ul., MgCl, (25 mmol/L.)1. 8 uL.
WZEIKANE 2 20 pL. PCR R W BRJF R . 94 CHIAEME 5 min; 94 ‘CAEME 30 s, 43. 8~57 C (AF G 4R Kl
JEARRDIR K 45 s, 72 ‘CHEAH 1 min, 40 DEH; 72 CHEM 7 min. PCR P=¥I1E 2 % B BEAEE RS b #E 17 1 Ik
Kl SRR & 0. 05 % Ak 2 8E . Lh 100 bp Marker DNA 1B 5 i AR X 43 5 5 4T BR, 7EBEI 1% &
S VE ST ENEERE S
1.2.3 #¥ESH

ISSR Ky W AEARIC . [ — 51 9047 15 7 40 v v DK 7% 38— B0 45 Bi0A B Rk v ok L vh i) B —
FAE A — A TR, AR AT EE S 005, SHEERE B A R T S, FRiE M S . AR E R R
MEeats . A s ic oy 1, T il 0, A5 o8 M. 1 POPGENE 3 AT 8 b ¥, 1155045
FE A (B FURE A N 1 382 1% S 8000 . MRS Net's AL BE B, He A BSOS 5 AR V- 175 (UPGMA) #57 R G 52K
G SCRAR R Sk TR I AR 8] 3 4% B SN M R B (AR DG M, 12 TFPGA R )7 347 T Mantel it

2 ER545%H

2.1 ISSRIZEZSHESH

M 100 S 51 Wy fii vk i 12 J5 687 AR S5 B T . B MEAF Y ISSR 514, X5 7 AN HEIRRY 117 Ak 47
Poyg, ek 109 &4 (R 2. B 1 BoRgIW UBCSS1 X M 4k 15 1L (FDS) 4 H 25 5. 75 199 4454,
B17T £ BEF 2B, 2R ESRN(PPL)SS. 94%. &G =4 16.58 & 5&ir, ZBMEESRN
85. 0% ~100% (3 2) . ULBIBtA HA X R A28, 2 3 BoR T AR BHA M G 2RSSR, £ 7 A F
e, BT (FDS) . A4 1L (FIS) | 1L (HB) | FER7K (KK) . MBFBE (LKY) . 4% (NY) | HP R (ZWY)
) 2 5 A4 R 39, 20% ,47. 74 % ,40. 70 % . 36. 18 % ,48. 74 % ,35. 18 % ,35. 68% » H i kkFpz (LKY)
225 R ek, MAZENY) 28 H 7 R, Nei's & ZFEM(H O FE 0. 126 0~0. 179 5 Z &), F
Yok 0.146 7. NE I B IFH, K BAMK Shannon’s (F BIEE(H,) 525 H 3R (PPL) Ml Nei's £
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FEME CH O W) RN AFEAR —50, B PPL SRR H, A1 H, . sbsh, 558 79 R oK 1%
ZREM, TEWFRKE L PPL 9 88.94% ., A, A, H, fl H, 435 1. 889 4,1. 481 3,0.278 4 F1 0. 418 7.
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M: 100 bp DNA Ladder; 1—15: M4 % b 4 15 PMEEA.
B 1 354 UBC856 ¥ i & M & EWE (ZWY) B k) ISSR H ik E
K2 SIMRFEIMTBER

Gk B2l P44 S B Z W
UBC810 (GA)ST 17 16
UBC818 (CA8G 16 14
UBC824 (TC)8G 17 15
UBC834 (AGSYT 20 18
UBC835 (AG)8YC 20 17
UBC836 (AGSYA 16 13
UBC840 (GA8YT 15 15
UBC842 (GAY8YG 18 15
UBC856 (AC)SYA 17 16
UBC868 (GAA)6 16 14
UBC873 GAC AGA CAG ACA GAC A 13 12
UBC881 GGG TGG GGT GGG GTG 14 12
RASE 16. 58 14.75

B 199 177

R3 BEEAREBEESHEESNT

PPL/ WA LB, BAREMIENE/  Nei's Bk 241/ Shannon’s 15 B85/

e % A, A, H. H,
FDS 39. 20 1.392 0£0.489 4 1.247 24:0.359 4  0.142 240.196 7 0.210 440. 283 1
FJS 47.74 1.477 440.500 7 1.266 620.353 2  0.157 540.193 0  0.237 6+0.278 2
HB 40. 70 1.407 040.492 5  1.273 640.378 1 0.155 0£0.204 2 0.227 640.292 2
KK 36.18 1.361 8£0.481 7 1.247 340.3721  0.139 640.1994  0.204 90.285 5
LKY 48. 74 1.487 440.501 1 1.317 7£0.396 4  0.179 540.208 1 0.265 1£0.295 5
NY 35.18 1.351 840.478 7 1.222040.348 9  0.127 74£0.191 3 0.189 140.275 6
IWY 35. 68 1.356 8+0.480 3 1.216 5+0.342 6  0.126 040.187 2 0.188 14+0.270 7
T 40. 49 1.404 9 1.255 8 0.146 7 0.217 5

Yy Fh oK - 88. 94 1.889 4+0.314 4 1.481 3+-0.3748 0.278440.187 1  0.418 740.251 4

2.2 BiEEpBEEERSW
POPGENE B4 19 73 A7 45 R 7« BURR AR (8] 77 75— 2 (9 38 15 704 7 AT MR )B4 3 15 Z AR CH O
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}0.279 3, MR N B ZREME(H O 0. 146 8. MR 3E B A BL Z R (H ) FBEIR N AL ZREME (H D
TR [ BE A 8] 1 43 A6 K (GO s Ear b iy 7 A3 BE IR G 0.474 5, R QML ES DA
A7, 45 Y B AS SHAEAE T REVR ) . BEOR 9 A A5 A8 SO0 52. 55 %0, BEIR AR A0SR B R R (N L) R 0. 553 7.
2.3 BEENEESH

T Nei's 8% — SO (D FHSHE (D) (R 4, W4 ol 0L T H 2L FE 2 0. 769 0~0. 868 1,
SEHI R 0.819 15 D {HAEMLTER M 0. 141 5~0. 262 6, SFH)k 0. 200 3. Hp LKY 5 FJS py8f4 — 80 (D
. ZWY 5 FDS 384 —SUE A%, FIH UPGMA s @R RS ML 2 R BRI (- 2), LLo. 26 NRH,
TABERSY S 2 3. FDS Ml — 32, Hgy 6 MR —3, RGO B S5 R R N R & R KT
M 2 R T E 1, FIS,ZWY Ml LKY RAE—iE, RIS IUBER Y 25 2 0C R AR 30

Mantel BT, BEUR ] 9 35 4% FE 25 55 M HEEE 2 2 () AT 18 38 19 IEAH DG (- =0. 109 0, p=0.593 0), ¥k
AP BT 11 35 42 7208 S V50 A T S ) e Sl 94

4 TABURFBEE Nei's BEE—BE (1) (AL MEEER (D) (ETH)

Fih e FDS FJS HB KK LKY NY IWY
FDS 0.823 9 0.788 4 0.791 5 0.829 3 0.7819 0.769 0
FJS 0.193 8 0.866 3 0.827 5 0.868 1 0.835 0 0.856 0
HB 0.237 8 0.143 6 0.814 2 0. 820 2 0.790 6 0.819 4
KK 0.2338 0.189 3 0.205 6 0.842 1 0.803 3 0. 840 6
LKY 0.187 1 0.1415 0.198 2 0.1718 0.806 5 0.848 7
NY 0.246 0 0.180 3 0.234 9 0.219 1 0.215 1 0.778 4
IWY 0.262 6 0.155 5 0.199 2 0.173 7 0.164 1 0.250 5
FDS
FIS
LKY
— ZWY
KK
HB
NY
0.26 0.20 0.15 0.10 0.05 0.00

B 2 BB M A Nei’'s B IEEA UPGMA B E

303 i
3.1 HEMEESEE

K ISSR 4r FhRicH A, SH#ifa i P s (4 6 AR 1 A ek 3L A BB AT 20 B, 45 SR 3 W B A
HA 5 i Z 0. Hamrick 58 858 T 220 N J& 662 ASF AR i (1 9 Fiist 1% 2 0 F 35 K7 (P =
64.7%, H=0.257). E#E"HFGE T Wi fa 4 1% & W0 848 ZREME K (P=69.59%, H=0.2313, =
0.351 4). BHKATEIHIG T F B AR 198 1L Z K- (P =70.45%, H=0.359 9). 53t4i 7 4~ Fp
RE 8L ZAEPE K (P =88.94% . H=0.278 4,1=0. 418 DALt . EHT HAT IR 25 09 35 15 ZREvE K F. BifG
M AR AE BCE T AR AR, B AR b ER b2 A . 2t S DU LR vk N AR . A TR B P b X SE AR R Ok Bt
Rl 3845 22 REVE 25 AO JR IR AT RE 5 S A8 A B8 T O S T B i s AR SRl A O, (LB Y A B v KR
1 358 1% 22 RE .
3.2 HEBEMEEEN

FE A 1 388 2 245 g % 38 3k 0 R VR TR0 R AE AR PN 1) 3842 o0 AL R AR B R I 5845 1 B A R i) 33 4% (b S
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BORD Nei's FpRE )35 % 0 REL(G.O N 0. 474 5, RUIH 47, 45 % 0845728 S AFAE T RRE ], A RE P 4 8
AR S 5 B AR S 52. 55 % . B FLANEEH] & 2B T BOR MR BE A% o Ak, 2w [ SR B AR AL o A i R R A
ZRh, WY EFIRR . RN R B REOLE] . B AR PR B e R R R A AR 7 AR Y
FEHF (N DALHR 0.5537. Slatkin AT, 24 N, <1 BF 3 PRl AS K DG A b B P DR) 3 £ 2 A2 1 51 5 A
FlRE S0 A F A% 53 R0 R A2 406 77 A 1) 5 TR I 2 S SO0 E P4 38t A% 40 A 1 2 B PR R 22— L I ] iy 5 IR i 2 22
SR ) IR A R L SR R R ST, B R DRI AS Y R IR T R 5 R AR W R A DG, S A A SR S
MRz, BRMEE, BARBRRE, NREG R, ROARE, TR, AR5k, F o R
FERR 1~10 m PRA7REES 5 FhFORER I , 0 B4 ™ 8 L ELAT A B S 010 45 0 2 I P4 BELAS: 1 3 AR
FR) 1 AR TR AR R X LAk, T B A i T B A AR ) A AR 1 5 PR B
3.3 HEMRP R

AR 2 T R A S AN R, B R AN RS E B E. B T AR BN A
SRUTHT R AE . MR 4™ S AT 0 S R i 0 A5 D IR BEE AT 1 1 4R R R i R /. A BiF 5 3R 1]
Wi LA = & 0t ZRE0E . ELRREE N A0 5% 28 S R T AN RE (R] A 8t A% A8 . O T A SO 30 B A 19 35t 1 2 ek
AL TUT i A D7t r) A b PR AP, TR N R HET R B R Oy 20, R BT B LR A B AR 5w 0 AL 2 R M
) H .
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ISSR Analysis of the Genetic Diversity of the
Endangered Plant Davidia involucrate Baill.

GUAN Ping, ZHANG Yujing. SHI Jian-ming, CHEN Ye

College of Life Science, Guizhou University , Guiyang 550025, China

Abstract: ISSR (inter-simple sequence repeat) markers were used to analyze the genetic diversity of 6 pop-

ulations of Davidia involucrate Baill and 1 population of D. involucrata Baill. var. vilmoriniana (Dode)

Wanger, the samples totaling 117. A total of 199 discernible DNA loci were generated by 12 ISSR primers,

of which 177 were polymorphic. At the species level, percentage of polymorphic loci (PPL), genetic diver-

sity (He) and Shannon information index (1) was 88.94%, 0.278 4 and 0. 418 7, respectively Polymor-

phism at the population level was rather low, PPL ranging from 35.18% to 48.74%, He from 0. 126 0 to
0.179 5, and I from 0. 188 1 to 0. 265 1. The genetic differentiation (Gst) based on the Nei's genetic diver-

sity was 0. 474 5, indicating that there was 47. 45 % of the variance among them and 52. 55 % of the vari-

ance within them, and the gene flow was 0. 553 7 among them. Cluster analysis showed that there was no

significant correlation between genetic distance and geographic distance.

Key words: Davidia involucrate Baill. ; ISSR; genetic diversity
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