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Genetic Diversity and Clonal Structure of Hedysarum laeve
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Abstract Genetic diversity and clonal structure of eight populations of Hedysarum laeve Maxim. in sandland
were studied using starch gel electrophoresis. Allozyme data of 15 loci of 10 enzymes indicated relatively high
levels of genetic variability in this species with a proportion of polymorphic loci P =37.0 and an average num-
ber of alleles per locus of A = 1.48 and an average expected heterozygosity of He =0.101. It exhibited a low
degree of population differentiation among the eight populations with Ggr value of 0.067. There was no signifi-
cant difference of the genetic diversity between the populations in the fixed dunes and in the semi-fixed dunes.
The clonal diversity was very high (D =0.9156) in H. laeve populations according to the analysis based on
7 polymorphic loci. The sizes of different clones, however, varied greatly. In addition, there was great clonal
differentiation among populations with only 3.2% of the widespread genotyes. The analysis of clonal structure
demonstrated that the spatial distribution pattern of H. laeve clones was one of the * guerilla’ architectures.
Key words Hedysarum laeve, Genetic diversity, Clonal diversity, Clonal structure, Clonal plant
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Fig.1 Iocalities and habitats of 8 populations of Hedysarum laeve
The squares represent fixed dunes, and the circles represent semi-
fixed dunes. N1. Fixed dune in Shilongmiao(32); N2. Fixed dune
in Shilongmiao(33); N3. Fixed dune in Shilongmiao(27); N4. Se-
mi-fixed dune in Shilongmiao (13); O1. Semi-fixed dune in Shi-
huimiao(28) ; 02. Semi-fixed dune in Shihuwimiao(24); 03. Semi-
fixed dune in Shihuimiao(15); O4. Semi-fixed dune in Shihuimiao
(15). The sample size is in the parentheses.
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Table 1 Genetic variability in eight populations of Hedydarum laeve

Population N A P Ho He F
N1 32 1.5 40.0 0.092 0.108 0.148
(0.041) (0.045)
N2 33 1.7 40.0 0.080 0.129 0.620
(0.035) (0.045)
N3 27 1.7 46.7 0.100 0.130 0.231
(0.044) (0.052)
N4 13 1.2 20.0 0.041 0.054 0.241
(0.025) (0.029)
01 28 1.3 33.3 0.075 0.085 0.118
(0.034) (0.039)
(473 24 1.4 40.0 0.039 0.080 0.513
(0.017) (0.031)
03 15 1.3 26.7 0.053 0.102 0.480
(0.026) (0.046)
o4 15 1.4 33.3 0.040 0.073 0.452
(0.022) (0.032)
Mean 1.48(0.173) 37.0(7.06) 0.071(0.023) 0.101(0.024) 0.297
Species 187 1.87 46.7 - 0.102

N. Sample size; A. Average number of alleles per Jocus; P. Proportion of polymorphic loci; Ho. Average observed heterozygosity; He. Average expected het-

erozygosity; F. Fixation index. Standard errors in parentheses.
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Table 2 Population differentiation of Hedydarum laeve as measured
by F-statistics

Locus Fis Frr Fgr
Aat 0.704 0.717 0.044
Dia-1 0.872 0. 886 0.113
Lap ~0.118 ~0.049 0.061
Mdh-3 0.128 0.184 0.064
Pgi-2 0.159 0.244 0.101
Pgm-1 0.078 0.132 0.059
Pem-2 0.249 0.280 0.041
Mean 0.301 0.348 0.067
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Fig.2 The relationship between the number of detected multilocus
genotypes (genets) and the number of polymorphic loci in eight pop-
ulations of Hedydarum laeve

Seven polymorphic loci were added according to the decreasing num-
ber of alleles at each locus.
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Table 3 Clonal diversity and distributional uniformity in eight populations of Hedydarum laeve

Population N G N/ G D E
N1 32 18 1.78 0.9395 0.8103
N2 33 22 1.50 0.9242 0.4497
N3 27 21 1.29 0.9829 0.8750
N4 13 6 2.17 0.8333 0.7345
01 28 16 1.75 0.8%8 0.5776
02 24 11 2.18 0.8406 0.6119
03 15 13 1.15 0.9810 0.5749
™4 15 9 1.67 0.8857 0.5623

Mean 16.0 1.67(0.319) 0.9156(0.0494) 0.6495(0.1432)
Species 187 63 2.9 0.9304 0.864 4

N. Sample size; G. Number of genotypes; N/G. Average size of genotype; D. Simpson index; E. Fager index. See explanation in text 1.3. Standard errors

in parentheses.
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Fig.3 Clonal diversity and structure of two Hedysarum laeve populations (N1 and N2)
The numbers represent the identity of multilocus genotypes, and those underlined indicate the largest clone.
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