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A Preliminary Study on Genetic Variation and Relationships of
Pinus yunnanensis and Its Closely Related Species
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Abstract  The authors investigated the genetic diversity of 29 natural populations representing Pinus yunna-
nensis Franch. and its two close relatives P. densata Mast. and P. kesiya Royle ex Gordn. var. langbia-
nensis A Chey. Gaussen. Horizontal starch gel electrophoresis was performed for macrogametophytes collect-
ed from populations in Yunnan Sichuan and Guangxi. Allozyme data for 33 loci of 14 enzymes demonstrated
high levels of genetic variation at both population and species levels in comparison with other conifers with the
mean values for populations being P =0.694 A =2.0 and He =0.145 for P. yunnanensis P =0.714 A
=2.0 and He =0.174 for P. densata and P=0.758 A =2.1and He =0.184 for P. kesiya var. lang-
bianensis. Based on Wright' s F-statistics the fixation index of P. yunnanensis P. densata and P. kesiya
var. langbianensis were 0.101 0.054 and 0.143 respectively indicating that the populations were largely
under random mating. Based on Nei' s genetic distance the genetic differentiation was not obvious among the
three species 1i.e. the genetic distance was less than 0.075 . Because of the wider distribution of P. yun-
nanensis with greater variety of habitats it was shown that the genetic differentiation among the P. yunnanen-
sis populations was larger than that of the populations of the other two species. According to morphological ge-
ographic and allozymic evidences the authors suggested that the three species be better treated as varieties un-
der a single species. In addition the extensive gene flow among the three pine species resulted in great genetic
diversity and evolutionary potential . Also high level of genetic variation of P. yunnanensis provides important
basis for its genetic improvement and breeding in future.
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Table 1 Genetic variability of Pinus yunnanensis P. densata and P. kesiya var. langbianensis at population and species levels standard
errors in parentheses

N A P H, H, F Gsr

Population 17 2.00 69.40 0.131 0.145 0.101

P. yunnanensis SE 0.15 6.77 0.035 0.029 0.072
Specices 3.30 97.00 0.129 0.164 0.134

Population 9 2.00 71.40 0.171 0.174 0.024

P. densata SE 0.16 7.60 0.044 0.031 0.119
Species 3.10 97.00 0.171 0.190 0.112

Population 3 2.10 75.80 0.179 0.184 0.143

P. kesiya var. langbianensis SE 0.21 3.05 0.055 0.049 0.100
Species 2.80 93.90 0.184 0.199 0.093

* N is the number of population. A locus is considered polymorphic if the frequency of the most common allele does not exceed 0.99. P is the percent polymor-
phic loci within population and species A is the mean number of alleles per locus within populations and species H, is the observed heterozygosity within popula-
tions and species H, is the expected heterozygosity within populations and species F' is fixation index which is deviation from Hardy-Weinberg equilibrium within
population. Gy is index of population differentiation.
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Fig.1. Phenogram of UPGMA cluster analysis based on Nei’ s ge-
netic distance between the twenty-nine popultions of Pinus yunna-
3 nensis P. densata and P. kesiya var. langbianensis .
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