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A A IR DT R R 5 DR B = 475 R PR AR R
RERE RN R A LB AR B2 AR
AW BUR , A A AR R 22 MR e — DS
AEGE 22 BUA S A TR A9 38 AL 22 R X gt A% 22 e A
oG Bl R R A T R A i PR A ARG R o B ¢
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Table 1 Information of sampling collection

ISSR 4 DNA 73 FARiC 8 AR # ) Z N H T Y
4 DI R ol T 5 SR T B Rl 4 8 A 2 R R TS
SR, ISSR 2 FARICHAR BA AR 2 5.
SRR T A O A 7E 22 R R R
TE RGO R T AN AL 22 BEVERIE T2 D5 2 A2
2R AR AR O ISSR 4 F b id AR X
FEYE 2 8 AN EFAFIRERY 122 13 B 5 BEAT 345 2 HE 1%
LR 1] 35 2% 5% 28 00T+ LASI Ry P AR 9 22 9 7o Jo 9 1
PR AL R A BB IR B AR AL e S %

1 MHERIE

1.1 ##

T 2020 4F 8 — 9 H RE FAL Y0 2 BYAE R FFAE A
A TR AR 0 A 5 R AR R L B IRCTE A HL S AR
i I, P2 0 e DR T R FH B A 0 A (] 52
B E AT THRAL  OF PR UL FE R 40 DNA L B 5
FEMGERBIELE 1,

i K i FE AL Z 213 MK (m)
Population Place of source No. of samples  Longitude Latitude Altitude (m)
HML ()rch‘id‘Mountain of Mulun, Huanjiang Maonan Autono- 30 107°57" E 25°06" N 633
mous County
HMD Donglian Mountain of Mulun, Huanjiang Maonan Au- 3 108°01' E 25°07' N 585
tonomous County
LH Huaiqun Township, Luocheng County 14 108°34" E 24°50" N 224
YLY Yantiandong Lake, Liusanjie Township, Yizhou City 26 108°34" E 24°36" N 437
YLD Dushan, Longtou Township, Yizhou City 6 108°15" E 24°31' N 310
LYZ Jiabie, Yongkang County, Libo City 12 108°02" E 25°17" N 535
LLG Ganpai, Liming Guan, Libo City 14 107°54' E 25°11' N 850
LLJ Guanji Hole, Liming Guan,Libo City 12 107°35' E 25°10' N 710
1.2 FHik www. biotech. ubc. ca/services/naps/primers. html)
1.2.1 A R4% DNA IR G, AR LD 24 By FIAE SR 22 (8 A BFAEFPAE, A

FIAESE 22 5 DNA HIAE Y 2L N 2 DNA 42 B0 57
SRR AR AL A BRA A 158G 73 5 1%
TN B8 e A 58 Sh 3 0 06 B THAR I Y 45 B DNA 1)
W BE RN 4 B, Wk B R Ch 40 ng/pl, — 20°C A7
#wH.

1.2.2 ISSR 3l 4 #94 m 5 if it

ISSR 519 i A= T A9 T CE3) IRy A7 B )
M8 N & KBS HL WK 2% (University of British Co-
lumbia, UBC) A7 9 100 %38 H 519 77 31 Chttp: //

FREEREALIE 3 ) A JE K 41 DNA AR, A 100 4
ISSR 51 #¥ 47 PCR Fil4 4% , A v i i t0 4 38 7= ) 2%
HVE W 2 S RCR B 51 W, 1T R 2 B R 2
8 B AR MR 1 35t 4% 22 RE AT
1.2.3 ISSR-PCR & R4k % B A2 5

454 Taq MEFETE, 2 B2 BHHE Y ISSR & N 14
ARl .25 wl PCR R &4 2.5 pl 10 X
Taq Buffer,1.0 L 51410 pmol/1),0. 4 pL. ANTP
(10 pmol/L),1.5 pul. Mg*" (25 mmol/L),0. 2 pL
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Taq fiff (5 U/pl). 1 pl £ DNA (40 ng). A
ddH, O #M 2 % 25 pl., PCR ¥ 8% . 95°C HiAs ok 5
min,40 MEF (95°C 20 5,52°C 20 5,72°C 2 min);
SRJE 72°C FE AR 10 min, B K £5 K5 R AT GONGDS
8000 HE LM M5 R 4L (S [H UVP 22 "D IR .
1.2.4 #HEHLE

ISSR-PCR 3" 3 7= My % 2% 4 1A L3 A 46
AL 1, 44 19iC 8 05 F ] POPGene 32 i fF it
S AL ZAEPEAEH A NTsys 2. 10e kit 5o
LA R B0 B NTSYS-pe AR 3% ik &
B05 ok HAE AL 40 S 34 5 (Unweighted Pair-group
Method with Arithmetic Means, UPGMA) #1752
R2 617 ISSRIIMMHTEER
Table 2 Amplification results of the six ISSR primers

SRR K DR RS P
2 HRS5SMH

2.1 ISSR &&EMH#r

FHAI AL 05 6 H B S 10 % 24 G (I AE 50 22 R 5 04T
S AR 6 Sk 2 AMERCE YT AR B o
MBS 2), X 6 &ol¥xt 122 fy ey
FE AT PCR 738 Ly 48 1 B 46000 356 Sk Hh 2
BYESW 30 4. FHEFSIYEY AT HN
5.83 %, Z M H S EIME N 87. 70, BL W] AL 4R
=122 Iy Z [ s e Z R O w51 807
F51Hy 809 M /e a T BE S5 R A& 1 o,

s FEEICS -3 iR (C) B R e L
pal Sequence (5'—3') Annealing No. of total amplified  No. of polymorphic Percentage of

temperature (°C) bands bands polymorphic (%)

807 AGAGAGAGAGAGAGAGT 54.7 4 4 100. 00

808 AGAGAGAGAGAGAGAGC 55.3 7 6 85.71

809 AGAGAGAGAGAGAGAGG 54.6 6 5 83.33

811 GAGAGAGAGAGAGAGAC 55.3 7 6 85.71

826 ACACACACACACACACC 52.6 4 4 100. 00

829 TGTGTGTGTGTGTGTGC 53.2 7 5 71.43

(a) M 1 2 3 45 6 7 8 9 1011 12 M 13 14 1516 17 18 19 20 21 22 23 24

e s T e

- - e o GD e == GO @

N T ey R R R B N

HML HMD LH YLY

) M 1 2 3 45 6 7 8 9

YLD LYZ LLG LLJ

10 11 12 M 13 14 15 16 17 18 19 20 21 22 23 24

HML HMD LH YLY

YLD LYZ LLG LLJ

M:DL 2000 DNA :marker
B 1 514807 (a)FI514 809 (b)XF 8 A~HF Az [ £ 50 22 FhE 24 1 B 5 i 97 1 [ 3

Fig. 1

Amplification map of primer 807 (a) and 809 (b) for 24 samples {rom 8 populations of Paphiopedilum emersonii
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2.2 EBEESHEESHN
2.2.1 HBAWIRA SRS

6 S 51X 8 AT A B 122 £y B S E AT 1S-
SR-PCR JZ i , L4 3 Hy 35 45341 , R 0] &2 251 o2
SR 15 — 29, PR BEOK F B 2 B WAL T A 4R
(PPB) A 50% — 96. 67 % , ¥I{H A 78. 33 % ; v H [
(N, M 1.500 0—1.966 7, ¥{H Jy 1. 783 3; 4 %L
ST FERIBL(N ) 1.316 4—1.622 2, #4{H ly 1. 481

7;N, 5N, £ 8 MEAERMBEh 2R AKX UL 8 4>
P A S0 2% RE HL 55 6 5 R 7R AR rh A3 A 35 50 5 Nei' s
TR (H) M 0.187 0—0.352 1, ¥ {H K
0.280 8; Shannon's {5 & 8 % (1) 24 0.278 6 —
0.517 5. ¥J{H K 0.419 1;8 NEFAEM BRI Z S AL
JSUE %R 50.00% — 96. 67 % , I K 78.33% (32
3. VLA 8 ASFIAE YR 2= B BE ) L Z MR T AR
K-

®3 MEARNEBEESHEE
Table 3 Genetic diversity in the population

i Lot G ‘5 i 3K R 8 53805 o 8 Nei's 2 Shannon'’s
Population polymorphic SAY N, N, Z R fr BARAK
loci PPB (%) H 1

HML 29 96. 67 1.966 7+0.1826 1.6007*x0.3139 0.3481+0.1457 0.5175%+0.1859
HMD 27 90. 00 1.900 0£0.3051 1.6222+20.3373 0.3521%+0.1593 0.516 6%0.2120
LH 25 83.33 1.8333+0.3790 1.4987+0.3699 0.2898=%0.1829 0.4342%0.2480
YLY 23 76. 67 1.766 7+£0.4302 1.4592%0.3722 0.2679%+0.1927 0.4004=0.268 3
YLD 15 50. 00 1.500 0+0.5085 1.3164*0.3654 0.1870%+0.2014 0.2786=*0.2926
LYZ 24 80. 00 1.800 0+£0.406 8 1.4590+0.3462 0.2745%0.1780 0.414 7+0.247 6
LLG 21 70. 00 1.700 0+£0.466 1 1.4341+£0.376 2 0.2534%0.1975 0.377 7+0.279 1
LLJ 24 80. 00 1.8000+£0.4086 1.4629+0.3639 0.2736%+0.1815 0.4130%£0.2500
Mean 23.5 78.33 1.7833+0.3859 1.4817+£0.3556 0.2808%+0.1799 0.4191+0.249 3

2.2.2 AR A K F AT
XF AR 22 1Y 8 AN B AR e B b R ] 33t A% 23 Ak

0.866 1—0.978 6. fF LH S5F#E HMD 19 Fh 55
fEHRRAL B f /N, K 0. 866 1. 7 LLG SR LYZ 14

K HEAT o B, R BEN B AR Z R (HO N
0. 280 8, A [E] 13514 A b RE(G O K 0.124 7, 1)
S LA B g 12, 47% B A Sk | R BE],
87. 530 AR 5ok [ Bl E PN L 2 W FIRE P4 38t A% 40kl
R R A AR SRR (N, O S 3,509 3, %
R o 8 () 35 R 58 i A 0 %

Rl e AL AL B K, R 0. 978 6, R IAFRE LH 5 Ff
B HMD 1935t % 25 5 5 KL st A% 00 R et s FP B LLG
SR LYZ 2R/, R R R, 8 MR AR
HERY AL FE B A 0. 021 6 — 0. 143 8, Hip LLG 5 A
T LYZ G A . A 0. 021 6. FBE LH 5 it
HMD i i B i e . o4 0. 143 8 (K 4),

2.3 FhEFERMESEHSW
2.3.1 #MHEEHLAE-HESN
FLAE I8 22 8 A BF AR i B A 35t A% AH L EE R
x4 BEEBEUE(EL)SEEES(ET)
Table 4 Genetic similarity (upper right) and genetic distance (below left)

HML HMD LH YLY YLD LYZ LLG LLJ
HML *ox XX 0.942 9 0.939 9 0.956 7 0.9331 0.942 8 0.942 7 0.928 7
HMD 0.058 8 KoKk XX 0.866 1 0.895 3 0.876 5 0.891 4 0.884 9 0.899 9
LH 0.062 0 0.143 8 L 0.960 8 0.947 3 0.973 0 0.977 7 0.9227
YLY 0.044 2 0.110 5 0.039 9 *oxox ¥ 0.945 5 0.957 3 0.968 1 0.964 3
YLD 0.069 2 0.131 9 0.054 1 0.056 0 XX X 0.952 5 0.978 0 0.939 8
LYZ 0.058 9 0.1150 0.027 4 0.043 7 0.048 7 *oX X X 0.978 6 0.927 9
LLG 0.059 0 0.122 2 0.022 6 0.032 4 0.022 3 0.021 6 *oxox * 0.942 5
LLJ 0.073 9 0.1055 0.080 5 0.036 4 0.062 1 0.074 8 0.059 3 *oxoX %

Note:Genetic similarity is in the upper right corner of the table,and genetic distance is in the below left corner, maximum genetic similarity and

maximum genetic distance are shown in bold
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2.3.2 RE»H

BT L — 80, R UPGMA 34 A B2 8
ABFAEFPREAEARVER I b a5 R B 2 pros. A
2 AT LIE .8 A ALY L BP A A RS B —
KREALFE HML 1 HMD P4~ BE (38 43 BE b L 48
ToREMFE LYZ.LLG.LH. YLD, YLY.LLJ 6
FEC8A X AR . 58 KRR 3 AL
JAHE YLD 1 ASFREC6 e S 56 1 548 YLY
FLL)] PEASFhOE (38 M A d L 565 T K48 LYZ,
LLG.LH 3 RhHE 40 B #EdD o

LYZ

LLG

LH

YLD

YLY

] LLJ

HML

HMD
B2 FEYR= 8 MR UPGMA RUR R

Fig.2 Tree cluster diagram of Paphiopedilum emerso-

nii with 8 populations
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0.280 8,1 #H{E N 0.419 1, LK AL L L £
T KA 8k B A i A 2k 2

T8¢ 2 R fB1 R 2 T U e Py R o I S % 6 R Rt
SERE AR —0 AR ML AR KL R R R
. BT ISSR 4 FAric R fE 2R b E )2
BT 4L (A, formosanus) .32 (C. goeringii)
TS 22 Ja8 S5 A A 2 R L R e R OC
ROHr Y ARBFSE b 8 A I AE YR 2 B A R RE A 8t
FEFARLE K 0. 866 1 — 0. 978 6, FfRf ] (1 35t 4% A 10l J
BIE R 0. 937 0, HANEE 8 AZ AHRLEE Y KT 0.8,
B AR > 8 NP A R BF SR & O R . iR iR
B R WA [ R B [ 4 i I ) 2 % 6 R L st B I
/NS 2 5 ARG Y L8 AN I AE S % BT A R 7 A i)
BB BE B R 0. 021 6 — 0. 143 8, 1AL JE &5 4 f H 8%
JIN BB AL S0 25 B A R R 2 ) 3 A o AL AR B AN
FGXRE ., AR MRS P . HMD Al LYZ
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6 i b, BT A3 A B S L TR R AR AR 18] 114 B DR A8 i A
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FIAE S0 22 A5 A0 T 74 5% 0 s 307 46 1 3 1) B
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(i) BB 30, S SSOFI R [R) Ay 56 PR 32 g A L HL R
14 5 A I BELAS: 1 st AL T AR 5 BN AL oAk, R A T
FRER RIS 5 & 8. AR Y0 22 s fE Z R i
SRAIG Tk e A fh RN 4 42 22 S R AR P P A A )
TRAR B A B v 1 st A% 2 Re M, R L 2RI N 2
P9 A6 50 2% SO 1 AR AR B A, T BE R, — 2
(A A T 2 A2 58 M R SRS I 2 R A i AR
rb o H AR B 1 1 R (e HL R BB A S I ) AR AR —
JE ALY A E A SRR S T 45 S0 RAEF AL, M4
45 5L T R ) 33 % Z2 BE MR £, T 1 HML fl HMD
PSP R 52 15 22 FF P B i, T A O B R 36 1 i A
Bho BEAN B0 AR S 2 B AR R R A H A B
R AP, AR SR A T st 38 B 5 Xk A A8 0 % B A
JRGEIR A KR e Ll it U R A PR TR
T DT G bl 47 B A 0 11 A 50 2% 1 B A U &
BT



FEZ BN, 88,088,558, EAE ROMETFEEMBERZ ISSRBESHES

S5 ik

[1]

(2]

(3]

(4]

(5]

(6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

RVEHE, T A K, %6 5% M g 36 0T 4R 91 2% SRAP i f%
ZREE ST L) . FE R ARl K 225 4, 2017,37(1) 1 10-14.
TRE B = EAEA. SN G022 3 4 W 10 B K e 2
[J]. 2R 2 ,2009.,37(6) : 2469-2470.

R, AR, R YR B IR AL ] A i
YRk ,2007,36(4) : 72-76.

ek e AR R A R AR SR B[], A SR Ak
2006,28(6) :341-344.

AR B M BRI S h E YR 8 23 Al A 3R B
WA IERI LR [T, # Y Bk 2#] .2019.37(6) : 709-
718.

BSOSO, B AR L S S T O 22 R R
HARS R BRI, JL 77 [ 20 ,2012(15) : 103-106.
WML, 238 ), B e, 45, AAE S 22 Fh F T 9 & K ik
B R E AP SN ML RN 2014 ,42(3) £ 34-38.
Sl B SR MG, S AR Y0 22 I TG B A R R A P
EH[]]. T .2019.38(3) :45-49.
TG, RiE ). % AL AS RS
T[] ], M Ak B AE 3 R, 2010,46(10) :1071-1072.
BFHEL L ERE A4 A I F IR @ B 43 BT )y 15 T
My 13 Fp T AR 0 2% A 3 M AR Bl 1k )], 4l Bl 2 2
#2.,2015,33(3) :326-335.

JRIHE DA 2R AR L S G (AR S 2 B AN RS
WFFEL]. St BL,2018,36(5) :10-13.

R 452 L AR A, ST AL ISSR A FAR i H RIEM Y P it
J37FH B e F g o R [0, 24 B I 2 B 2 IR
2020(1) :117-120.

A, MR, B4ERT L % 20 4y 2 B Y ISSR it
e 2 REME Ay BT ). 78 M Al 2 42, 2012, 25 (6) : 2252-
2257.

MR 5 A BR Db, 2L B R AR ISSR %
SENTLN ] 4 PR T FR.2017,15(1) . 223-229.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

HUA G J,HUNG C L,LIN C Y,et al. MGUPGMA :a
fast UPGMA algorithm with multiple graphics pro-
cessing units using NCCL [J]. Evolutionary Bioinfor-
matics,2017(13) :1-7.

TRIHE , R, EE R YD A AR R R R AL S5 A 1Y 1S-
SR 5 RAPD Z #r [ . [ 5 3 2 4l . 2020, 42 (3)
1-6.

FRRIE AR SKRIBGHE 55, 25 N B SRR Y st 1%
ZHAE S B AL LT ). Mol B2, 2010, 46 (12) - 171-
175.

gk AL ER A, 4 2R ISSR I 1R &R B #5751k
[J]. P E25,2011,42(1) :137-142.

T A7 0. ) A B AR AR 2 B IR L 2 R PR Y TSSR 43
Frlld. AL A, 2006(3) :250-257.

FEREF, NI, HAe, % BT ISSR AR iy 22 b
e IR A% 2 RE k4 BT L) 1. #R 4R B 2% 4R 2021,
42(9) :2526-2534.

Zefg, E e, IR A ISSR 43 FhRic £ R 4 #r 16 4~
W22 A R G ORI P E R B S i,
2010,12(1) :60-65.

KGOS 2 R AR R Z LR
ISSR 4347 L], 74 R Ak 2 41,2015, 28(4) :1530-1534.
REJe B R 25 2 I, S 24 0y 4k B A FRb Rl R B TR
ISSR 73 #r [T ]. #ot B 241, 2019, 28(3) - 252-257.
MR LA 22 AR SR IR MY s L £
BEPE ISSR 0 1 4R 32 2 Bt LT 1. i 9y 3t 4% 9% 08 2 4R,
2015,16(5) :1045-1054.

RS SCIREMG A% /R 28 S MR BT %% I 19 ISSR 43
HrLI7. B 224 .2011,38(8) :1531-1538.

WANG H Z,FENG S G,LU ] J,et al. Phylogenetic
study and molecular identification of 31 Dendrobium
species using inter - simple sequence repeat (ISSR)
markers [ J]. Scientia Horticulturae,2009,122(3) :440-
447,

Genetic Diversity Analysis by ISSR of Paphiopedilum emerso-

nii ,a Plant Species with Extremely Small Populations

QIN Huizhen,PAN Bo,ZHAO Jian,ZOU Rong, WEI Xiao, TANG Fengluan™ "

(Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany, Guangxi

Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,China)



T A RZ,2022 £,29 %, 5 6 #§ Guangxi Sciences,2022,Vol. 29 No.6

Abstract:In order to explore the genetic diversity of Paphiopedilum emersonii » which is a small wild plant
population,and provide scientific basis for its wild resource protection and excellent germplasm resource
screening,the genetic diversity of 122 samples from 8 wild populations of P. emersonii was analyzed by ISSR
molecular marker technology. The results showed that 6 primers with high polymorphism were selected
from 100 ISSR universal primers. A total of 35 bands were amplified,including 30 polymorphic bands. The
average total number of amplified bands per primer was 5. 83,and the average rate of polymorphic bands was
87.70%. The average number of alleles (N,) ,effective alleles (N,),Shannon’s information index ( I ) and
Nei's gene diversity index (H) were 1. 783 3,1.481 7,0.419 1 and 0. 280 8, respectively. The results indica-
ted that the level of genetic diversity of the P. emersonii populations were medium. The mean genetic differ-
entiation coefficient (G, ) among populations was 0. 124 7. The genetic variation within populations was
greater than that among populations. The genetic variation mainly came from individuals within populations.
The gene flow (N,,) was 3. 509 3>>1,indicating that the communication between populations were frequent,
which limited the genetic differentiation caused by genetic drift. UPGMA cluster analysis showed that the 8
populations of P.emersonii were divided into two categories. The first category included population of HML
and HMD, and the second category included population of LYZ,LLG,LH,YLD,YLY and LL]J. The results of
this study found than the wild resources of P.emersoniis have a moderate level of genetic diversity. The ge-
netic diversity of population HML and population HMD is higher than that of other populations,which can be
preferentially selected in genetic breeding.
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