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Identifying populations for priority conservation II. Models based on

haplotype richness and their applications in Ginkgo biloba
LU Hui-Ping', SHEN Lang'., ZHANG Xin', FAN Xiao-Xia', CHEN Xiao-Yong"? (1. Department of

Environmental Sciences, East China Normal University, Shanghai 200062, China; 2. Open Laboratory of Geographic Information Science, The
Ministry of Education, Shanghai 200062, China). Acta Ecologica Sinica,2004.24(10) :2312~2316.

Abstract:Due to the uneven distribution of genetic variation and therefore differences in the significance of populations, limits
of fund and human resources, and the contradiction usually occurred between conservation and economic development, we had
to decide what and where to conserve the threatened species, though all populations should be conserved effectively. Genetic
diversity-based methods in germplasm collections and genetic distinctiveness-based methods in identifying evolutionarily
significant units (ESUs) can also be used in determining populations for priority conservation. However, each of them
considers one aspect of contribution of a population to genetic variation at species level. Genetic variation includes two parts:
variation within populations and among populations. Although lots of methods have been proposed to estimate these two parts,
no method was available to determine the contribution of a specific population to the variation among populations, and further
genetic contribution to the genetic variation at species level. We expanded the relationship between species richness at local and
regional levels, 8=7/a—1, suggested by Whittaker, to the relationship between allele richness at population and species
levels, Ry = Rs + Rp, where Ry, Rs and Rj are allele richness at species and population levels and distinctiveness among
populations, respectively. We constructed models to estimate the relative contribution of allele richness and distinctiveness of a

specific population to the species level, Crsy = (Rswy —Rs)/Rrs Crow = (Rpw, —Rp) /Ry respectively. Models to evaluate the
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genetic contributions of populations (Crray = (Rray — Ry)/Ry) were also proposed. At last, we evaluated the genetic

contributions of six G. biloba populations based on c¢pDNA haplotypes.

Genetic contributions of Jinfoshan and Tuole

populations were 34.52% and 8. 34% , respectively, and should be conserved with the highest priority.

Key words : Priority conservation; genetic contribution; haplotype richness; Ginkgo biloba
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Table 1 Geographic location and cpDNA diversity of six G. biloba populations

Location Card  Stmpe Location No.
Luoyang Town of Suizhou City,Hubei Proveince LY 16 113°19'E, 31°26'N 2
Xiaan of Xixia,He’nan Province XA 20 111°47'E, 33°32'N 1
Jinfoshan of Nanchuan,Chongqing Municiplity JF 24 107°11"E, 29°03'N 6
Shanping of Guiyang City,Guizhou Province SP 20 106°48'E, 26°15'N 1
Tuole Town of Pan County,Guizhou Province TL 24 104°32'E, 25°36'N 3
1

West Tianmushan of Lin’an City,Zhejiang Province TM 27 119°27'E, 30°19'N

Table 2 Distribution of ¢cpDNA haplotypes in G. biloba populations

cpDNA 6 3

Table 3 Allele richness, distinctiveness and

genetic contributions of

’ o

Population G. biloba populations
XA JF SP TL ™ Total ) Rs Rp Rr  Crs(%)  Crp(%)
Population
2 19 21 LY 0.333 0.500 0.833 —0.79 —3.97
B 20 5 20 4 49 XA 0.167 0.083 0.250 —3.18  —9.92
C 1 1 JF 1.000 2.583 3.583 .73 25.79
E 14 25 54 SP 0.167 0.083 0.250 —3.18 —9.92
E ) ) TL 0.500 1.250 1.750 .59 6.75
. T™ 0.167 0.167 0.333 —3.18 —8.73
5 1 1
Total 2.334 4.666 6.999 .00 0. 00
H 1 1 0.299 0.903 1.202  4.27 12. 91
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