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Abstract: The genetic diversity of Ligularia tongolengs ( Franch ) Hand -Mazz was andyzed by inter-smple sequence
repeat markers (ISSR) . Eight informative and reliable primers were chosen from 100 pre-screened primers, o which, 148
ISSR loci were polymorphic . Genetic diversity was high with PPB=50.45% , H=0.1595 and | =0.2440 at popul aion
levd; PPB=88.10%, H=0.2811 and | = 0.4279 a species level . The Gy =0.4355 indicated a high degree of genetic
differentiation occurred among L . tongolensis populations . The main factor respongble for the high level genetic diversity
and genetic differentiation among populations ascribed to diverdfied habitats diversification . Gene flov was inhibited by its
habitats discontinuity which finaly caused the genetic differentiation .
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11 129 | , 2 1
119 , 1.1
96% 4 , , ’
67 61 , 8 , 1 1
66% , 54.5%, 52%, 2 3 ) , 4
DNA
1.2 DNA PCR
’ 0.1g | CTAB
( ) DNA (Doyle, 1991)
( PCR GeneAMP PCR 20uL
, 1994) : 13.3p L, fomamide 0.3uL, 10x PCR
buffer 2.0 uL, 25 mmol/L Mgz+ 1.6puL, 2.5 mmol/L
dNTP ( ) 1.2lpL, 10 umol/L (
puL  DNA lpL 94 7min, 1 X
94 45s, 53 54 1min, 72 2min, 35
! ! 19 X 72 7mn, 1 . PCR
( Ligularia tongolenss) 1.5% _ 05%EB . 0.5x TBE
atpB- rbclL (Haplotype) , 10 4V/cm
( L. pleurocaulis) 2 ITS 1.3
atpB- rbcl (Hanai , 2005; Nagano ISSR , 100 bp
, 2006; Tori , 2006) DINA | adder !
’ 1, 0 ISSR
| , POPGENEL1. 32 (Yeh , 1997)
' Nel' s (H)
) Shannon (1) ( PPB)
, (Gy) (Nn= (1-G)/4G)
( Hs) (Ht)
1
Table1l Information of 8 Ligularia tongolenss populations for ISSR analyss
Code Popul ation Sample Latitude Longtude Elevation (m)
DBSH 17 27°27 N 9965 E 3200
Dabaoshan
SHKSH 20 27°50 N 9941 E 3500
Shikashan
Gz 16 28°26 N 9955 E 3500
Gezan
XHSH 20 28°49 N 9978 E 3600
Xiaohengshan
NX 17 28°03 N 9925 E 3520
Nixi
WMSH 20 24°63 N 10312 E 3200
Wumengshan
XXSH 20 28°80 N 9959 E 3700
Xiaoxueshan
LCH 20 27°76 N 101°33 E 3700

Linchang
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Table 2  Attributes of ISSR primers used to generate | SSR markers for 150 individuals o L . tongolenss sampled from 8 populations
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Fig .1 Map showing locations of the 8 sampled L . tongolenss populations . Population codes are the same as those in Table 1
2
2.1 PCR 2)
2 3

Primer Sequence Anneding temperature No. of scorable No.of pdy-morphic Pdymorphism
(5 t03) () bands bands (%)
UBC809 (AG)g G 54 20 17 85.00
UBC818 (CA)s G 54 22 19 86.36
uBC823 (TC)g C 53 23 22 95.65
UBC834 (AG)g YT 53 15 11 73.33
UBC845 (CTgRG 53 21 19 90.48
UBC856 (AC)g YA 53 20 18 90.00
uBC857 (AC)sYG 53 23 19 82.61
UBC873 (GACA), 53 24 23 95.83
Totd 168 148 88.10
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Fig .2 Part of electrophoresis o PCR products of

Population SHKSH via primer 857

3

Fig .3 Part o electrophoresis of PCR praducts of

Gz

Populaion GZ via primer 873
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8 150 (WMSH) ,
168 ;
148 ,
(PPB)  88.10%, Nefs 6 :
(H) Shannon @) ; 6
0.2811 0.4279, ( Hs) , (GZ)
( Ht) 0.1595 0.2825 (SHKSH) ,
, ( SHKSH, PPB = (NX)
0
39.88%) , DESH
(DBSH, PPB=62.5%) : WMSH
, 3 4 SHESH
Nei s (G:) b
1.CH
0.4355, ., 56.45% e
, 43.55% XHSH
, NX
[
(N, =0.5(1 - G)/@) —
0.6482 4 UPGMA ( 1)
2.3 Fig .4 UPGMA dendrogram of L. tongolenss . Population
cades are the same as those in Table 1
, (DBSH)
3
Table 3 Geretic variation in naturd populations of Ligularia tongolens s
Ne's Shannon
Popul ation Na Ne H I PPB %
DBSH 1.6250+ 0.4856 1.3378+ 0.3458 0.2049+ 0.1883 0.3119+ 0.2712 62.50
SHKSH 1.3988+ 0.4911 1.2040+ 0.3170 0.1239+ 0.1764 0.1899+ 0.2578 39.88
(€74 1.5119+ 0.5014 1.2507+ 0.3175 0.1556+ 0.1801 0.2401+ 0.2638 51.19
XHSH 1.5357+ 0.5002 1.2959+ 0.3442 0.1786+ 0.1907 0.2710+ 0. 2765 53.57
NX 1.5000+ 0.5015 1.2539+ 0.3301 0.1549+ 0.1842 0.2374+ 0. 2680 50.00
WMSH 1.4167+ 0.4945 1.2245+ 0.3316 0.1343+ 0.1842 0.2038+ 0.2675 41.67
XXSH 1.5119+ 0.5014 1.2561+ 0.3313 0.1566+ 0.1832 0.2407+ 0. 2664 51.19
LCH 1.5357+ 0.5002 1.2704+ 0.3267 0.1670+ 0.1820 0.2572+ 0. 2659 53.57
Mean 1.5045+ 0.4970 1.2617+ 0.3305 0.1595+ 0.1836 0.2440+ 0.2671 50.45
1.8810+ 0.3248 1.4681+ 0.3364 0.2811+ 0.1688 0.4279+ 0.2274 88.10
4 ( ) ( )
Table 4 Nei' s (1972) orignal measures of genetic identity (above diagonal) and genetic disgance (below diagonal)
Code DBSH SHKSH (€74 XHSH NX WMSH XXSH LCH
DBSH *okokk 0.8331 0.8141 0.8254 0.8160 0.8362 0.8136 0.8393
SHKSH 0.1826 *ok ok ok 0. 8504 0.8536 0.8213 0. 7966 0.8728 0.8239
Gz 0.2056 0.1620 *okox ok 0.8537 0.7988 0.7629 0.8589 0.8019
XHSH 0.1919 0.1583 0.1581 *okokk 0.8879 0.8161 0.8836 0.8511
NX 0.2033 0.1968 0.2247 0.1189 *ok ok ok 0. 7804 0.8716 0.8654
WMSH 0.1789 0.2274 0.2706 0.2033 0.2480 *okox ok 0.8003 0.8206
XXSH 0.2063 0.1361 0.1521 0.1238 0.1375 0.2228 *okokk 0.8757
LCH 0.1752 0.1937 0.2208 0.1613 0.1446 0.1977 0.1327 * ok ok ok
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3
3.1
Hanal (2005)
DNA atpB  rbcL
apB  rhcl
: ) atpB  rbclL
8 PPB =
88.10%, Nef s H = 0.2811,
Shannon | =0.4279, ( Hs)
( Ht) 0.1595  0.2825,
G = 0. 4355, 43.55%
: 56.45%
: Hanal
Nybom (2004) 158 RAPD 27 ARP
13 ISR G
0.27 0.21 0.34 Nybom
: 8
(
)
(ched
, 1998) (1994) :
Wright (1931) 1,

(0.6482)

(Avise, 1994) ,

: (Murray, 1987; Keams
and Inouye, 1994; Bingham and Orthner, 1998),

(Koner, 1999) Liu  (2006)
3.2
, (
),
( , 1994)
Liu  (2006)
( , 1994)

(L. tongalensis)
Hanai (2005)

19 ( L. tongolersis) 13
( L. cymbulifera) atpB  rbcL
19 5 atpB
rbcL (Haplotype) , ,
( L. cymbulifera) atpB

rbcL Hanai
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