2008, 30 (2): 159~ 167
Acta Botanica Yunnanica

g2, HAxE

*

(1 s 650204; 2 s 100049)
235 314 ,
, ISSR SSR s s RAPD  AFLP
; RAPD  AFLP Hardy Weinberg
Gy AMOVA @, RAPD  AFLP 179
5 5 5 N SSR
: Q16 : A : 0253- 2700 (2008) 02- 159- 09
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Detected by Different Molecular Markers
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Abstract: This paper presented a statistical and comparative analysis of common parameters of plant genetic diversity by
using relevant data of 314 wild plant species from 235 published articles. The results ndicated that the parameters of gene
ic diversity revealed by RAPD and AFLP are comparable, but all parameters of genetic variation detected by ISSR, alloz
yme and SSR are incomparable, which are not comparative with those by RAPD and AFLP. The genetic differentiation val-
ue G, based on HardyWeinberg equilibriun is obviously lower than the value @, based on AMOVA analysis, which
showed that these two parameters are incomparable as well. Furthemore, the gatistical and comparative results of genetic
diversity of 179 plant species by RAPD and AFLP indicated that at population level: 1) the genetic diversity of gymnospemm
is higher than those of both dicotyledon and monocotyledon of angiosperm, but lower genetic diferentiation; 2) the genetic
diversity of tree is higher than those of shub and herb, but lower genetic differentiation; 3) the clonal plant has higher ge-
netic diversity than those reproduce sexnally, and 4) the cross- breeding plant has higher genetic diversity than self breeding
plant; 5) the widespread plant species has higher genetic diversity than the mre, endangered or endemic species.
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Table 1 Comparison of 5 parameters of genetic dversity detected by different molecular markers
RAPD £SD (N) ISSRESD (N) AP ESD (N) SSR £SD (N)
Parame er Allozyme
Py 0 346 0517%0 212 (54) 0.403%0. 182 (41) 0 5190 199 (40) —
H,, 0113 0 1700 085 (48) 0. 123£0. 076 (47) 0 174£0 073 (50) 0.541£0. 197 (29)
L, — 029310 195 (30) 0. 1860. 146 (42) 0262%0 062 (7) —
Gy 0228 0 2560 181 (29) 0. 408£0. 206 ( 37) 0 2540 187 (25) 0.311%0.258 ( 18)
D, — 0 3420 208 (45) 0.482F0.257 (41) 0 2970 178 (26) 0.4997%0.350 ( 8)
N 3 Hyy: H A Shannon 5 Gy
( Hardy- Weinberg ); Dy ( AMOVA ); N: Hamrick and Godt ( 1989),
Note: P, : Average percentage of polymorphic site in population level; H,,: Average percentage of expected heterozygosity in population level; [, :

pop

Average percentage of Shamnon s paramé er in population level; G, Genetic differentiation ( assuming Hardy- Weinberg Equilibrium) ; @, : Genetic dif

ferentiation (hased on AMOVA analysis); N: Satigic. The data of allozyme,is from Hamrick and Godt,(1989), others from this study
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Table 2 Analysis of significant difference of the parameters among different markers- independent
samples ¢ test (RAPD ISSR  AFLP and SSR)
Parameters of
geretic diversity P,y H,, Lo Gy Dy
a t P d@ t p 4 t p d t P @ t P
Statistical
parameters
RAPD vs ISSR 101(a) 3933 0000 93(a 2810 0.006 5I(b) 2537 0014 66a) -3 47 0003 (a) -2655 0.009
RAPD vs AFLP R2(a) -0.029 0 977 96(a) -0 278 0.781 — — — 53(a) -0 115 0900 73(a) 0.975 0.333
ISR vs AFLP 87(a) —3.784 0 000  95a) -3 381 0.001 — — — 61(a) 2740 0008 70(a) 3.267 0.002
RAPD vs SSR — 34(b) -9 5% 0.000 — — — 46(a) -0 86 0329 — — —
ISSR vs SSR — — — 33(b) —10906 0.000 — — — 54(a) 1321 0192 — — —
AFLP vs SSR — — — 32(b) -9 627 0.000 — — — 41(a) -0 842 0405 — — —
: RAPD ISSR AFIP SSR 4 , Hamrick  ( 1989), ; N>
10 (d 29); s , a5 b 3 df: ;oL bty op:

Note: This analysis includes 4 markers, namely RAPD, ISSR, AFLP and SR, the result of allozyme is cited from Hamrick ( 1989) .

All sample size (N)

are more than 10, namely df >9. The significant difference tests of all paraneters are twe-tailed test, and are tested by homogeneity of variance;

a: homogeneity, b: heterogeneity; df: degree of freedom; ¢: ¢ vale;

p: probability of significance
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, , Nybom (2004)  AFIP (1= - 1.424, p=
3 RAPD ISSR AFLP 0.185), RAPD  AFLP
3 (Nybom, 2004)
Table 3 Comparison of genetic diversity among 3 Corre ( 1997) RAPD
domiant markers ( Nybom, 2004) Quercus petraea P
RAPD®SD (N) AFIPESD (N) ISRESD (N)
Paraneters (Nybom, 2004; Daz , 2001)
H,, 02%0.1260) 02320 08(13) 0 22%0.08(4 .
X A60) (13 ) Hamrick and Godt ( 1989)
G, 02740.21(46) 0.21%0 14(12 0 34%0.29(6)
@, 0.3410.24(116) 0.35+0 18(21) 0 35+0.25(9) ) Pry  Hpop
4 ,
4 RAPD AFLP
Table4 Comparison of gendic diversity detected by RAPD and AFLP within same species
Species Markers H, H Gy Reference
Lo AILP 0.320 0 240 0.190
Guizotia villosa RAPD 0.230 0 190 0.150 Geleta  (2007)
oo ) ARLP 0.37 0 170 0.410 " 0
izotia zavaltarii RAPD 0. 250 0 140 0. 400 eleta  (2007)
Comellia i AFLP 0. 244 0129 - . 06
amellia nitidissima RAPD 0.270 0107 o ang )
Prints oocapa ARLP 0.360 0342 0.073 ba (20
RAPD 0.403 0 358 0.112
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Table 5 The genetic diversity and differentiation of different species (based on RAPD and AFLP)
Paramet ers P,, £SD (N) H,, £SD (N) I, ESD (N) G, ESD (N) @, £9D (N)

0.546 0 171 (24)
0.505£0 213 (66)
0.49210 227 (19)

0.51310 223 (44)
0.460£0 209 (15)
0.518£0 200 (54)

0.566+0 217 (15) 0. 1670. 096 ( 16) — 0 24010 180 ( 10) 0.244%0.120 (13)
0.346t0 234 (10) 0. 86 £0. 059 (8) 0.131£0.08 (6 — 0.483%0.183 (11)
0.44510 242 (8) 0. 142%0. 088 ( 10) 0.137£0.02 (5 0 48110 135 (5) 0.36410.22 (10)
0.511%0 208 (85) 0. 178 £0. 074 (90) 0.301 0. 164 (46) 0 2300 174 (53) 0.323%0.218 (72)
0.490 %0 210 (50) 0. 161F0. 063 (54 0.262F0.133 (34) 0 264%0 174 (30 0.314%0.207 (55)
0.537£0 206 (34) 0. 201 %0. 082 ( 35) 0.410%0.208 ( 11) 0 183%0 170 (22 0.331£0.260 ( 18)

0.442£0 200 (50)
0.566E0 201 (61)

0. 198 £0. 080 ( 24)
164 0. 076 (79)
0. 16430, 078 ( 19)

=

0. 1620, 084 (48)
165£0. 065 ( 14)
0. 17930, 073 (59)

S

0. 157 20. 076 (49
0. 18120. 077 (70)

0.416%0. 190 (9)
0.251%0. 147 (36)
0.257%0.117 (8)

0.238F0. 104 ( 16)
0.203%0.077 (8)
0.317%0.185 (31)

0.249%0. 165 (30)
0.320£0. 148 (23)

0 198%0 126 (13)
0 249F0 176 (43)
0311£0 199 (11)

020810 174 (26)
029710 257 (8)
021910 164 (36)

02590 170 (32
0 23720 180 (34

0.176£0. 128 (13)
0.332%0. 207 (75)
0.339%0.214 (17)

0.378£0.203 (49)
0.315%0.221 (20)
0.248%0. 186 (37)

0.318%£0. 191 (45)
0.320%£0.221 (59)

<5 ,

(SD: , N:

)

Note: The parameters of statistical samples less than 5 are not lised, all statstical paraneters are arthmetic average of all statstical samples

(SD;- standard deviatipn,N:_sample size)
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Table 6 Significant difference of parameters between the widespread

and endangered ( narrow) species-independent samples ¢ test

t T p
Parameters of independent Freedom T value Prohability of

samples ¢ test df signif icant
difference

(P,,) Y 3.279 0 001

(H,,) 108 1. 646 0103

Shannon (L) 2 1.418 0164

(Gy) 59 -0. 877 0 384

AMOVA (D) 91 -0. 588 Q558

Note: All analysis of significant difference are analyzed by homogeneity

of varance
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Table 7 Comparison of genetic diversity and differentiation between endangered species and their widespread relatives

Hemerocallis taeanensi

a,

nd

H, H G,
Species Digribution type ~ Marker e o Reference
Adeophora lobphylla 0211 Q210 0.071 Ge  (199)
A. botaninii 024 0 234 0. 155 Ge  (1999)
Ophigpogon xylorhius 0116 0 M1 — He  (2000)
0. intemadius 0 42 Q352 — He  (2000)
Saubiosa canescens — 0.04 0 39 0. 164 Patrik and Stefan (1998)
S. columbaria — 0.18 045 0.123 Patrik and Stefan (1998)
Tetraena mongolica — Q 245 0.051 (2000
Zygohpyllon xanthoxylon — Q0 392 0.020 (2000
Gymnadenia odoratissima SSR — 0.307 0.190 Gustafsson and Stgrer Gulve (2002)
G. wnopsea SSR — 0.6- 08 0.060 Gustafsson and Sfgres Gulve (2002)
Helianthus verticillatus SSR 0 480 — 0.118 Ellis  (2000)
H. angusifolius SSR 0350 — 0.207 Ellis  (2000)
Pinus squamata RAPD 0 019 — 0.011 Zhang  (2005)
P. wniorta RAPD 0 460 — 0.061 Thomas  (1999)
Camellia changii RAPD Q14 — — (2005)
C. rosthorniana RAPD Q0217 — — (2005)
Cunninghamia konis hit AFLP 0 184 0.246 Chung  (2004)
C. lancol aa AFLP 0 286 0. 122 Chung  (2004)
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