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Tab. 1  Genetic diversity indices for four microsatellite loci in seven populations of Z. marina
Loci LD TEH QB DL KN TB IF
CT-3 A 6 10 10 8 8 7 2
He 0.770 0.822 0.860 0.839 0.803 0.817 0.514
Ho 0.500 0.375 0.167 0.333 0.250 0.500 0.188
PIC 0.713 0.780 0.826 0.801 0.762 0.768 0.374
Fis 0.355 0.549 0.810 0.608* 0.693 0.394 0.643
AR 5.560 8.745 9.377 7.839 7.516 6.451 2.000
CT-35 A 3 3 3 3 8 2 10
He 0.377 0.240 0.520 0.638 0.770 0.241 0.910
Ho 0.208 0.174 0.292 0.571 0.458 0.273 0.895
PIC 0.325 0.220 0.447 0.551 0.719 0.208 0.875
Fis 0.452 0.279 0.445% 0.106 0.410%* -0.135 0.018
AR 2.894 2.906 2.997 3.000 7.250 2.000 9.950
CT-20 A 5 6 4 3 6 5 5
He 0.701 0.621 0.299 0.520 0.772 0.748 0.757
Ho 0.458 0.333 0.208 0.375 0.542 0.435 0.524
PIC 0.630 0.571 0.274 0.447 0.716 0.687 0.701
Fis 0.351 0.468 0.307 0.284 0.303 0.424%* 0.314
AR 4.787 5.525 3.558 2.997 5.560 4.974 4.990
CT-17H A 5 7 14 9 6 5 7
He 0.754 0.803 0.887 0.838 0.827 0.776 0.807
Ho 0.136 0.250 0.833 0.833 0.350 0.667 0.546
PIC 0.692 0.754 0.858 0.798 0.778 0.718 0.758
Fis 0.823 0.693 0.062 0.005 0.583%* 0.144 0.329
AR 4.930 6.328 12.238 8.336 5.998 4.998 6.654
Mean A 4.750 6.500 7.750 5.750 7.000 4.750 6.000
He 0.650 0.621 0.642 0.709 0.793 0.646 0.747
Ho 0.326 0.283 0.375 0.528 0.400 0.469 0.538
Fis 0.505 0.550 0.421 0.259 0.501 0.279 0.286
AR 4.543 5.876 7.043 5.543 6.581 4.606 5.899
A ; He ; Ho ; PIC: ; AR: ; Fis: Fisher , P<0.05;
*Bonferroni
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Fig. 2 Frequency distribution of allele CT-35 in seven populations

of Z. marina
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Tab. 2 Pairwise Fy among populations of Z. marina

LD TEH QB DL KN TB IF
LD
TEH 0.164%*
QB 0.121%* 0.173%*
DL 0.118* 0.189 0.051%*
KN 0.121%* 0.180%* 0.133%* 0.110
TB 0.158%* 0.132 0.197** 0.218** 0.161**
IF 0.231%** 0.261%** 0.245%* 0.216** 0.111 0.249*
1 *P<0.05, **P<0.01
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Fig. 4 Structure bar plots (K=2) from four microsatellite loci for seven populations of Z. marina.
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Tab. 3 Proportion of seven populations of Z. marina in each two
inferred clusters Wright[24] Fe
Inferred cluster 1 0.050<Fy  <0.150 ; Fa  <0.050
Populations 1 2 Sample number
b
LD 0.034 0.968 24
2 s 7
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GENETIC DIVERSITY IN POPULATIONS OF ZOSTER MARINA
L. INFERRED FROM NUCLEAR SSR MARKERS

SUN Dian-Rongl, LI Yuanz, LI Wen-Tao? and GAO Tian-Xiang2

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Guangzhou 510300, China;
2. Institute of Evolution and Marine Biodiversity, Ocean University of China, Qingdao 266003, China)

Abstract: Seagrasses are angiosperms that are thought to have become adaptive to aquatic environment independently.
The marine, monocotyledonous Zostera marina is a species of Zosteraceae using traditional classifications, which
widely distributes from subtropical to subfrigid coastal oceans. Seven natural populations of Z. marina (Lidao, Tian’ehu,
Qingdao Bay, Dalian, Naepo, Tokyo Bay and Finavarra) were used in this study. To study the mechanism of the genetic
diversity and population structure of the seven populations, microsatellite marker (SSR) analysis was done. A total of 57
alleles were identified in 148 individuals across the four microsatellite primers analyzed, with a mean value of 6 alleles
per locus. The mean expected heterozygosity (He) and observed heterozygosity (H0) across all populations were 0.687
and 0.417, respectively, and a higher level of diversity was found in the population from the Qingdao Bay (A=7.750,
AR=7.043) than other populations. The minimum F value was 0.051 between the populations from the Qingdao Bay
and Dalian. The maximum Fg value was 0.261 between the populations from Tian’ehu and Finavarra. The F values
suggested moderate genetic differentiation within most of the Z. marina populations. From the UPGMA tree, four
populations in China (Lidao, Tian’chu, Qingdao Bay and Dalian) clustered together, and the genetic relationships may
be attributed to eelgrass meadow fragmentation. The geographic distance was responsible for the genetic differentiation
from large-scale among populations in China (Lidao, Tian’ehu, Qingdao Bay and Dalian), Korea (Naepo), Japan (Tokyo
Bay) and Ireland (Finavarra). Results of possible number of clusters supported that this seagrass species originated from
East Asia. The population from the Qingdao Bay has higher genetic diversity, suggesting that populations in this region
demand prioritized conservation and utilization for breeding programs.
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