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Karyotype and Allozyme Analyses of Three Populations
of Erigeron breviscapus from Yunnan
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Abstract In this paper the population genetic structure of Erigeron breviscapus in three population of
Yunnan was studied by the karyotype analysis and allozyme analysis. Lijiang Kunming and Qiubei popula-
tions were sampled. Karyotype analysis indicated that all the three populations are diplontic 2n=2x=
18 . The karyotype formula of Lijiang population is 2n=2x= 18 =6m+ 10sm 2SAT + 2st. Ten al-
lozyme analyses show that the genetic variation exists within the populations. The genetic identities in the
three populations are very high 1 =0.9172  and the genetic distances are very small D =0.0876 .
The genetic distances are positively related to the spatial distances.
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Table 1 Origin of materials
/m
population localities longtitude latitude altitude habitat voucher
Lijiang Yulongxueshan ~ 100°15’ 27° 2700 grassland FDX014
Kunming Xishan 102°38’ 24°58' 2100 grass slope  Pinus yunnanensis woods ~ FDX057
Qiubei Xindian 104°10" 24° 5" 1700 grass slope  Pinus yunnanensis woods ~ FDX109P
1982 0.05%
3h Carmoy 3h 1 mol/L HCI 8 min
1985 Stebbins 1971
“ ? 1996 As.K% = / x 100
As. K% 20~ 30
1996 2 3
12% Sigma S —-4501 Tris —
2
Table 2 Buffer system used in electrophoresis
No.  gel buffer electrode buffer
1 0.02 mol/L L-histdine mono HCL. pH7.0 0.4 mol/L Citric acid trisodium salt pH7.0
R 0.009mol/L Tris  0.005mol/L L-histdine mono HCL. pH8.0 0.04mol/L Tris 0.105mol/L Citric acid pHS8.0
Buffer system 1 1996  Buffer system R 1999
3
Table 3 The enzyme system and buffer system
Enzyme system Abbreviation Buffer system
Aspartase aminotransferase AAT 1 R
Shikimate dehydrogenase SKD R
Malic enzyme ME 1 R
Malate dehydrogenase MDH 1 R
Isocitrate dehydrogenase IDH I R
6 - Phosphogluconate dehydrogenase PGD 1 R
Phosphoglucomutase PGM 1
Phosphoglucoisomerase PGI R
(R Glucose-6-phosphate dehydrogenase GsPDH 1
3- Glyceraldehydee-3-phosphate dehydrogenase G;PDH 1
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1996 I 2 mm X 2 mm
4%C 60 mA 7~8h
AAT 9 Soltis 1983 1996
a b 20~ 30
2
2.1
2n = 2x 4
=18 = 6m + 10sm 2SAT + 2st Table 4 The parameters of chromosomes in the
0.51~0.92 Erigeron breviscapus population from Lijiang
.51~0.92 ym
/%
6.98 um 1.79 No. RL AR PC
1 13.20 1.76 sm”
3A As.K 66.01% ) 3.0 e "
4 1 2 3 3 12.63 2.06 sm
4 12.63 2.83 sm
5 12.05 1.59 m
2.2 6 10.58 2.15 sm
7 9.44 2.03 sm
10 MDH ME G¢PD G;PD 8 8.99 1.47 m
PGD  IDH 1 AAT 2 2 7.3 Ll o
PGI 1 ) SKD No. Chromosome number RL relative length
AR arm ratio PC position of centromere
1 2 PGM ! 3 *  Sat-chromosome
3 5
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Fig. 1 The somatic chromosomes and karyotype in miotic 2
metaphase in the Erigeron breviscapus population from Lijiang Fig. 2 Idiograms of Erigeron breviscapus

population from Lijiang
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Fig. 3 Electrophoresis bands of ten allozyme of Erigeron breviscapus

a GPDH b IDH ¢ PGD d SKD e MDH f AAT g G/PDH h ME i PGl j PGM

Ho
Nei
Hy Hg Dgr Hy = Hg + Dgr
Gsr= Dgp/Hr=  Hp-Hs /Hy
1996
Gsr =0.2798 27.89%
72.02%
3 0.9172
0.0876 0.9700

0.9198 0.8617



758 24

5
Table 5 Enzyme locus number and the allels’ frequency

frequency/ %
locus . -
Qiubei Lijiang Kunming
Mdh a=100 a=100 a=100
Me a=100 a=100 a=100
Gepd a=100 a=100 a=100
Gspd a=100 a=100 a=100
Pgd a=100 a=100 a=100
Idh a=100 a=100 a=100
Aat-1 a=100 a=100 a=100
Aat-2 a=100 a=100 a=100
Pgi a=36.67 b=63.33 a=95 b=5 a=5 b=95
Skd a=40.625 b=59.375 a=17.5 b=82.5 a=72.5 b=27.5
Pgm a=21.88 b=59.38 c¢=15.63 a=30.56 b=19.44 ¢=50 a=22.5 b=47.5 ¢=30
6 8
Table 6  Genetic diversity index of Erigeron
breviscapus in the three populations
Lijiang  Kunming  Qiubei  Mean
P/% 21.27 27.27 27.27 21.27
A 1.36 1.36 1.36 1.36 3
Ae  1.29 1.19 1.23  1.24
He 0.138 0.100 0.102 0.113
Ho 0.121 0.091 0.064 0.092
7 3 3 8 3
Table 8  Genetic similarity and distance of three Erigeron
Table 7 Genetic diversity of Erigeron breviscapus breviscapus populations
in three populations at three polymorphic loci Population Lijiang Kunming Qiubei
Locus Hy Hy Dgr Gsr Lijiang 0.0836 0.1488
Pgi -1 0.4961 0.2182 0.2779  0.5602 Kunming 0.9198 0.0305
Skd -1 0.4917 0.3900 0.1017 0.2068 Qiubei 0.8617 0.9700
Pgm -1 0.6586 0.6109 0.0477 0.0724
mean 0.5488 0.4064  0.1424  0.2798 D

Hamrick ~ Godt 1989 1968 1988 20
165 449

GST =0.2798

2001

768





