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Genetic differentiation and the relation to spatial isolation among popula-
tions of Ranunculus ternatus
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Abstract Genetic differentiation of 11 populations in Ranunculus ternatus Thunb. from Central China
was detected by means of PAGE. Eight enzymes encoded by seventeen loci were assessed. Genetic diver-
sity within populations was relatively low. The proportion of polymorphic loci P ranged from O to
41.2% the average number of alleles per locus A from 1 to 1.647 the mean expected and observed
heterozygosity He Ho per locus were from 0 to 0. 108 and O to 0. 102 respectively. The genetic identi-
ties between populations were remarkably high 7=0.9754 ~0.9991 . According to the results of clus-
ter analysis based on Nei's genetic distances three populations distributed in the southern part of Henan
Province were far from the populations in Wuhan Hubei Province. In Wuhan very high similarity ap-
peared among populations situated north of the Yangtze River Changjiang  and among those on the area
south of the river. Analysis based on the spatial distance measured by GPS indicated a relationship be-
tween genetic distances and geographical factors. The authors deduced that the genetic differentiation of
populations was enhanced by the isolating effect of the Yangize River. A population from Wuhan was
found to be remarkably different from the others in both morphological characters and genetic structures.

But this population was not suggested as a new species or a new variety because no unusual allele was
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Table 1 The enzyme systems for electrophoresis and the number of loci scored
Enzyme system Abbreviation EC No No. of loci
Aspartate aminotransferase AAT E.C. 2.6.1.1 1
Alcohol dehydrogenase ADH E.C. 1.1.1.1 3
Esterase EST E.C. 3.1.1. - 2
Formate dehydrogenase FDH E.C. 1.2.1.2 3
Gllutamate dehydrogenase GDH E.C. 1.4.1.2 1
Malate dehydrogenase MDH E.C. 1.1.1.37 2
Malic enzyme ME E.C. 1.1.1.40 2
Superoxide dismutase SOD E.C. 1.15.1.1 3
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Table 2 Allele frequencies in the populations of Ranunculus ternatus
Populations and their allele frequencies
Locus Allele
LJ1 L]2 FD SZ JF GS XF HD XY1 XY2 XY3
Aat-1 a 0.019 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
b 0.074  0.000 0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.019
c 0.815 1.000 0.981 0.944  0.963 1.000 1.000 0.963 0.796 0.796  0.685
d 0.093 0.000 0.019 0.056 0.019 0.000 0.000 0.019 0.204 0.204 0.296
e 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000 0.000
Adh-1 a 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Adh-2 a 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000 0.000
b 1.000 1.000 1.000  0.963 0.981 1.000 1.000 1.000 1.000 1.000 1.000
¢ 0.000 0.000 0.000 0.037 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Adh-3 a 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
b 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Est-1 a 0.000  0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000
b 0.759 1.000 1.000 0.889 0.963 1.000  0.907 1.000 1.000 0.981 0.926
¢ 0.241 0.000 0.000 0.111 0.037 0.000 0.074 0.000 0.000 0.019 0.074
Est-3 a 0.167 0.000  0.093 0.019  0.037 0.056 0.000 0.056 0.204 0.111 0.074
b 0.833 1.000 0.907 0.981 0.963 0.944 1.000 0.870 0.778 0.852 0.870
¢ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.074 0.019 0.000 0.056
d 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.000
Fdh-1 a 0.000  0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000 0.000
b 1.000 1.000 1.000 1.000 0.981 1.000 1.000 1 000 1.000 1.000 1.000
Fdh-2 a 0.000 0.000 0.037 0.056 0.074 0.037 0.000 0.000 0.000 0.000 0.000
b 0.981 1.000 0.907 0.907 0.926  0.963 0.981 1.000 1.000  0.981 0.815
c 0.019 0.000 0.056  0.037 0.000 0.000 0.019 0.000 0.000 0.019 0.185
Fdh-3 a 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Gdh-1 0.037 0.000 0.056 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
b 0.204 0.000 0.204 0.222 0.241 0.407 0.352  0.481 0.519 0.426 0.352
c 0.759 1.000 0.667 0.741 0.722  0.593 0.611 0.519  0.481 0.481 0.648
d 0.000 0.000 0.037 0.037 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e 0.000 0.000 0.037 0.000  0.037 0.000 0.037 0.000 0.000 0.093 0.000
Mdh-1 a 0.000 0.000 0.000 0.037 0.000 0.000 0.000 0.000 0.000 0.000 0.000
b 1.000 1.000 1.000 0.963 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Mdh-2 0.019 0.000 0.019 0.000 0.037 0.019 0.000 0.000 0.000 0.000 0.000
b 0.981 1.000 0.981 1.000  0.963 0.981 1.000 1.000 1.000 1.000 1.000
Me-1 a 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.111
b 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.778 1.000 0.889
¢ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.222 0.000 0.000
Me-2 a 0.000 0.000 0.019 0.000 0.000 0.000 0.093 0.000 0.000 0.000 0.037
b 1.000 1.000  0.981 1.000 1.000 1.000  0.907 1.000 1.000 1.000  0.963
Sod-1 0.037 0.000 0.000 0.000 0.000 0.056 0.037 0.000 0.000 0.000 0.000
b 0.963 1.000 1.000 1.000 1.000 0.944  0.963 1.000 1.000 1.000 1.000
Sod-2 a 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Sod-3 1.000 1.000 1.000 1.000  0.981 1.000 1.000 1.000 1.000 1.000 1.000
b 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000 0.000
3 .108 Ho =0 ~0.102 LJ2
P=0~0.530 A=1~
1.647 He =0 ~ L2
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3 2.2
Table 3 The genetic diversity and fixation index in 11 popula- i
tions of Ranunculus ternatus S
Populations P A Ae He Ho F HT DST
L1 0.412  1.588 1.108 0.078 0.081 -0.035 Gy, 4
LJ2 0.000 1.000 1.000 0.000 0.000 1.000
FD 0.353 1.588 1.092 0.056 0.065 -0.161 0. 0602 0 ~
SZ 0.412 1.529 1.082 0.060 0.063 -0.053 0. 3296 Gdh-1
JF 0.530 1.647 1.077 0.056  0.055 0.025 ’
GS 0.294 1.294 1.063 0.043  0.033 0.243 2
XF 0.294 1.412 1.094 0.059 0.046 0.222
HD 0.176 1.294 1.081 0.047 0.046 0.034
XY1 0.235 1.294 1.143 0.069 0.072 -0.039
XY2 0.235 1.353 1.127 0.073 0.074 -0.017
XY3 0.412 1.529 1.145 0.108 0.102 0.054
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Fig.3  Cluster analysis of 11 populations in Ranunculus ternatus based on allozyme data
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Table 4 The coefficient of gene differentiation for 17 loci in populations of Ranunculus ternatus

Locus Hy Hy Dy Gsr Locus Hy Hy Dgr Gsr
Gah-1 0.4208 0.6277 0.2069 0.3296
Aat-1 0.1546 0.1761 0.0215 0.1221 Mdh-1 0.0065 0.0067 0.0002 0.0299
Adh-1 0.0000 0.0000 0.0000 0.0000 Mdh-2 0.0167 0.0169 0.0002 0.0118
Adh-2 0.0099 0.0102 0.0003 0.0294 Me-1 0.0493 0.0591 0.0098 0.1658
Adh-3 0.0000 0.0000 0.0000 0.0000 Me2 0.0262 0.0267 0. 0005 0.0187
Est-1 0.0891 0.0993 0.0102 RRRY Sod-1 0.0227 0.0234 0.0007 0.0299
Est-3 0.1585 0.1682 0.0097 0.0577 Sod-2 0. 0000 0.0000 0.0000 0. 0000
Fdh-1 0.0034 0.0035 0.0001 0.0286 Sod-3 0.0034 0.0035 0.0001 0.0286
Fdh-2 0.0880 0.0944 0.0064 0.0678
Fdh-3 0.0000 0. 0000 0.0000 0.0000 Mean 0-0617 0-0774 0-0157 0-0602
SD 0.1064 0.1532 0.0496 0.0840
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