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Genetic diversity of the rare and endangered plant
Opisthopapus taihangensis detected by ISSR analysis

ZHANG An-Shi'*, ZHAO Li-Xin*, LIU Ying'

(1. Department of Biology, Jiaozuo Teachers College s Jiaozuo 454001, China; 2. Henan

Province Jiaozuo National Foresty Plant, Jiaozuo 454191, China )

Abstract: Using inter-simple sequence repeat (ISSR) analysis,the genetic diversity of 11 natural populations of Opis-
thopapus taihangensis were investigated. Ten ISSR primers were used to amplify 122 individuals of 11 natural popu-
lations. Using these primers, 150 DNA fragments were produced.and 149 bands were polymorphic loci ( PPL =
99.33%). The result of POPGENE analysis indicated that genetic diversity of O. taihangensis was higher (I =
0.2149, H=0.3455). Daxitian possessed the highest level of genetic diversity while Lingchuan population exhibited
the lowest level of genetic diversity. A high level of genetic differentiation among 11 populations was detected based
on Nei’s genetic diversity analysis (Gst =0.2566, Nm =1.4488). The main factors responsible for the high degree of
genetic differentiation among populations may result from habitat fragmentation and barriers of gene flow. Based on
genetic information available for O. taihangensis ,some conservation strategies proposed.
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Table 1 the location information of Opisthopapus taihangensis populations sampled
e fRt - dik o WRLE
Code Sampling locality Samp ne titude Geograp ea Habitat
size (m) location

DXG 7Y I B 4T EAZ R4y 15 1054 113°26'32.0"E A= TS Rk B4 BE B 92°, 2975 300 k. 2 i L Bk
Hongdoushan Daxiagu, Shanxi 35°34"31.5"N  About 300 Opisthopapus taihangensis grow on a 92° shady

slope of cliffs,the most of which is hard to reach.

DSC Py B )1 B KBS 11 1175 113°26'21.0"E A= T3k Rk B4 B B 92°, 297 100 i, 2 i L 33k
Dashuang village of Lingchuan 35°33'31.6"N  About 100 O. taihangensi grow on a 92° tailo of cliffs, the
County , Shanxi most of which is hard to reach.

ITC R TTECL A 11 1110 113°26'49.4"E A= T FH3E B 45 BE B BE 85°. 2947 60 Bk . Z MOk LA F3k
Tantou village, Huixian City 35°29'00.4"N  About 60 O. taihangensis grow on a 85° tailo of cliffs, the

most of which is hard to reach.

BQC MEH = RA 11 1130 113°27'55.7"E AT P B R4 BE B 83°. A4 80 bk ZHxE LBk,
Baoquan village, Huixian City 35°28'44.7"N  About 80 O. taihangensis grow on a 83° tailo of cliffs, the

most of which is hard to reach.

XG LT 11 620 113°26'07.9"E A= T FHY B HE A0 BE B 93°, 295 300 Bk ZHOELLE L
Xigou, Huixian City 35°29'56.1"N About 300 O. taihangensis grow on a 93° tailo of cliffs, the

most of which is hard to reach.

BQSK  #E 17 5 SR K 12 850  113°29'35.4"E A= T PHYE B R 40BE ¥ 90°. 204 100 Bk, ZHOMELL 3%,
Baoquan Reservoir, Huixian 35°28'07.3"N  About 100 O. taihangensis grow on a 90° tailo of cliffs, the
City most of which is hard to reach.

XHS /N 11 1576 113°29'6.1"E A TRIBL B4 BE Y 93°, 29 60 Wk ZHOMELIFK .
Xiaohuashan, Huixian City 35°29.6'56.6"N  About 60 O. taihangensis grow on a 93° shady slope of

cliffs, the most of which is hard to reach.

JYS  fEAETW ST 12 840 113°10'24.0"E A= T HYL BB 40BE ¥ 90°, 204 300 Bk, ZHOMELLFI 5K,
Jingyingsi,Jiaozuo City 35°24'01.0"N About 300 O. taihangensis grow on a 90° shady slope of

cliffs, the most of which is hard to reach.

QLX  fEAFET i Jp ik 12 950  113°11'56.3"E 4= FFHYL B B4 BE 0¥ 88°, 2041 50 #k , ZHUMELIFIK
Qinglongxia, Jiaozuo City 35°23'24.4"N About 50 O. taihangensis grow on a 88° tailo of cliffs, the

most of which is hard to reach.

SNS ik A L 8 804 112°48'28.0"  AET BN B R RE R 95°. 20 50 Bk, 2 LI FA
Shennongshan, Qingyang City E 35°14'08"N  About 50 O. taihangensis grow on a 95° shady slope of

cliffs, the most of which is hard to reach.

DXT bR R 8 763 112°47'31" AT HIY R R RE O 95°, 2947 30 Bk, ZHOELL BN

Daxitian, Qingyang City

E 35°12'24"N

About 30 O. taihangensis grow on a 95° shady slope of
cliffs, the most of which is hard to reach.
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Fig. 1

BRI R 1, FRD
Schematic diagram of populations of Opisthopapus

tathangensis  (codes of the populations coincident

with those in Table 1,the same below.)
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[ 10 5185t 122 A~ KAT 35 #5247 PCR 97 4%,
PR 150 A4 (R 3, BASIMY i 12~
I8 A& P BB 3 15 DR, TEY b
K B AT 149 N B ML H . PPL N 99.33%.
TEJEREK T b PPL {E 51.33% ~66.00% 2 [ , F
¥1o 58.42 % AL IR T R VE R E#ER) PPL S
(66.00%), # E i /M4 1l & B 19 PPL & K
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Table 2 List of ISSR primers and their

sequenceused in the study

EL/E R53
List of primers

BIYFFI(5 3"

Sequence of primers

UBC807 (AG)T
UBC810 (GA)T
UBC812 (GA) A
UBC814 (CTHA
UBC834 (AG);TT
UBC835(1) (AG)TC
UBC835(2) AG)CC
UBC840 (GA)sTT
UBC842(1) (GA) TG
UBC842(2) (GA):CG

10 11 12 13 14 15

B2 514 UBC810 X 15 BRKAT A9 HE 45 21
M :Marker; 1-15: 2L 5 AZ KW 15 BRRAT4 .
Fig. 2 Amplification result of 15 Opisthopap pus
taihangensis individuals using UBC810 M. Marker; 1-15:
15 Opisthopappus taihangensis of Hongdoushan Daxiagu, Shanxi

22 BREHNEESHEN

MR 3 FroR, & BEM Nei”s 3 H 2 0 7
0.1356~0.1910 Z [a], - Nei’s 3 [N Z kN
0.1628, £ J& #£ 1Y Shannon’ s #§ % 7F 0.2155 ~
0.29692 18] , 14 Shannon’s ZHMEFEE N 0.2543,
TEY) Rl K P by K AT 2 1Y Nei 7 s 3 B 2 MR 4 R
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Table 3 Genetic diversity parameters of 11
Opisthopapus tathangensis populations

e EA Y it g%}{ﬁﬁ\ Nei’s FH Shanr&)n’s

Code NumberA of 4 H/r% PPL LR B
polymorphic loci %) (H) D

DXG 87 58.00 0.1600 0.2502
DSC 78 52.00 0.1356 0.2155
TTC 90 60.00 0.1582 0.2493
BQC 92 61.33 0.1747 0.2715
XG 96 64.00 0.1684 0.2658
BQSK 80 53.33 0.1528 0.2367
XHS 77 51.33 0.1542 0.2364
JYS 83 55.33 0.1415 0.2248
QLX 97 64.67 0.1700 0.2702
SNS 85 56.67 0.1845 0.2800
DXT 99 66.00 0.1910 0.2969
Ajchgc 87.64 58.42 0.1628 0.2543
AR 149 99.33 0.2149 0.3455

Species level

PPL = percentage of polymorphic loci; H = Nei's gene diversity; I = Shan-

non’s Information index.

0.2149,Shannon’s Z#:MEFE$0°0.3455, M4 JEBE
B Nei’s Ze[H ZFEPEF1 Shannon’s ZFEPEH8 50 A] LA

A U0 BT R VE K AR AR T T R W R BT VS Y Y
RAT 48 J& B LA 5 1 st A% 28 5 5% 4r Ak, iy
Bz 1B R OBURS 8 1 T v 5 =0 10 A T 44 o 11 st %
AR 5 5L o AL R B AR
23 BEEAMNBEEBSSEESL

FIH POPGENE 355 5 #f [] 35t 1% 8 5 it 1%
— B R O, 4R WOoR, £ TR B AL B R 1
0.0152~ 0. 1327 Z [al, it f& — 8 FE 7E 0. 8757 ~
0.98492Z [] . JH: v HL 17 Y8 S AN RO B 77 2 SR AN T
JeE TR ] 35t 4% B 25 B /N (0.0152) , T 1Ll 76 B )1 B K X
ol AR A T 5 = B D) a5t A% R B B K (0.1327)
3k POPGENE 4307 . 25 B3R W1 R AT 48 SR 1A JE 1A
ZHEER 0.2190, FE R LI Z 1 0.1628. M
JERE 1] 3L [ 4 b R B (Gst = 0.2566) 1] Al A
25.66 Y0 1Y 35t A5 A8 S A7 AE T8 B ), 74.34 06 () 5t 4%
AR SEAEAE TR N L JE T PN 38 AL Ak K T )
st AL e fk . JE R R A o 1.4488, 4b T8Ik K
S AR ) R TR 2 T BOUE B 1) B — R R 1 st
&1k

R4 BEBENsEE-HME(FLA)MEREER

Table 4 Nei’s genetic identity (above diagonal) and genetic distance of Opisthopapus taihangensis

X

population DXG DSC TTC BQC XG BQSK XHS JYS QLX SNS DXT
DXG 0.9711 0.9503 0.9679 0.9617 0.9502 0.9335 0.9191 0.9447 0.9019 0.9145
DSC 0.0293 0.9272 0.9510 0.9309 0.9507 0.9136 0.8757 0.9104 0.8790 0.8773
TTC 0.0509 0.0755 0.9849 0.9608 0.9448 0.9437 0.9402 0.9512 0.9020 0.9122
BQC 0.0327 0.0502 0.0152 0.9715 0.9608 0.9485 0.9466 0.9623 0.9150 0.9196
XG 0.0391 0.0716 0.0399 0.0289 0.9734 0.9377 0.9671 0.9823 0.9079 0.9240
BQSK 0.0511 0.0506 0.0568 0.0400 0.0270 0.9181 0.9363 0.9517 0.8996 0.8910
XHS 0.0688 0.0903 0.0580 0.0529 0.0643 0.0854 0.9374 0.9504 0.9014 0.9182
JYS 0.0844 0.1327 0.0617 0.0549 0.0334 0.0659 0.0646 0.9838 0.9232 0.9304
QLX 0.0569 0.0938 0.0500 0.0384 0.0178 0.0495 0.0509 0.0164 0.9162 0.9350
SNS 0.1032 0.1290 0.1031 0.0888 0.0966 0.1058 0.1038 0.0800 0.0875 0.9576
DXT 0.0894 0.1309 0.0919 0.0838 0.0790 0.1154 0.0854 0.0722 0.0672 0.0433

2.4 BES

FIH NYTSYS # 4 AR H5 Nei’s 18 & — B Pk
#E4T UPGMA 258 (B 3) , A LR FH 0.936
I, 3% 11 AN KA T 48 J8 B T 43 S = 4, He b i B T
A1l (SNS) FHL FHTT KPS R (DXT) Ry — 415 1L 7y
21 G R R4 (DXG) F L PG B )1 B R AR (DSC) 3R
h— 2 AR T A ERER Ry — A, b ofE B AT LA
(TTC) M % RAT (BQO) 4 K — W 41 . # &
HPE I (XG) (HEAETT 52 F (JYS) FEAE T F ek
(QLXD Al — AW 4, 5 B 17 5 % 7K FE (BQSKD) #l
HEEL T /NVE LN CXHS) 241 5% 55 — 4~ W 41, 45 J B ) A

L ARG PR B AR — 2,
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B FE o BT &8 2 B L 11 AN 8 BEE W Aok F |
) PPL 2}y 99.33% ., fa T — & 1 38 A6 & 15 Fh (4 3C
NREE, 20065 27 4R 25, 2007 s BHE M 25, 2008) , £ 1
KATH WG Z AR . X5 XIRES (20100 19 0F
FELERAL ., P FKEAY Nei’s LR ZHEM (H =
0.2149) #l Shannon’s #8451 (1 =0.3455) 4> 5l & T #f
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Fig. 3 UPGMA dendrogram for 11 populations of
Opisthopapus taihangensis based on Nei’s genetic identity
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