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Population genetic diversity of the insular plant Neolitsea sericea based on

random amplified polymorphic DNA (RAPD)
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Abstract: The Zhoushan archipelago is the largest archipelago in China. It separated from the mainland about 9000 years ago
due to rising sea level and climate change. Because of the long-term influences of human activities, forest vegetation on the
larger islands was badly damaged and plant diversity reduced. The remaining plants are deserving of attention, especially the 21
endangered plant species distributed in the archipelago. Genetic diversity and genetic differentiation were examined in six
populations of the insular endangered plant Neolitsea sericea in Zhoushan archipelago using random amplified polymorphic DNA
(RAPD) markers. A total of 84 discernible loci were obtained for all populations using 10 primers, 38.10% of which were
polymorphic (PPL=38.10%). As analyzed by POPOGENE, average percentage of polymorphic loci (PPL=23.18%), Nei’s
genetic diversity (Hg=0.0793) and Shannon’s information index (H =0.1201) indicated that Neolitsea sericea had a lower
level of genetic diversity than other insular plants. The high value of differentiation (Gst=0.3646) indicated that geographic
isolation strongly influenced genetic differentiation among populations, and a significant correlation was found between genetic
distance and geographic distance (r=0.7697,p=96.62%). The combined information from analyses of genetic diversity and

UPGMA indicated that some individuals on Putu Island were immigrants from Damao Island, and that populations on
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Zhujiajian Island had been translocated from Putu Island by human activities. Management strategies were proposed for species

conservation and resource utilization for Neolitsea sericea. These included (a) in situ protection from human disturbance to

facilitate natural regeneration, and (b) construction of germplasm resources and cultivate plants collected from insular

populations for use to enhance gene flow, and to select elite lines for vegetation restoration and gardening applications on

islands.
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Table 1 Distribution, sampling location and size of Neolitsea sericea in the Zhoushan Archipelago
No. of adult  Estimated T { Altitud
Island o oF adu strmate vpe 0 Sampling site rude Sampling size
trees age(a) vegetation (m)
(TH) (DF)
. 60 15~35 Mixed evergreen and deciduous 80 9
Taohua Island Dafuyan
broad-leaved forest
(CH) 100 13
Chashanao
(DM) (CK)
85 15~100 Mixed evergreen and deciduous broad- . 60 13
Damao Island Changkeng
leaved forest
(LK) 15 s
Lengkeng 7
D 20 15~100 (D 250 7
Putu Island 7 Evergreen broad-leaved forest Fudingshan v
(7 aas
- D 21 15~40 . . . ! 40 7
Zhujiajian Isalnd Evergreen broad-leaved forest Jiangjunshan
Cultivated
Zhoushan Island wtvate
0 Cultivated
Daishan Island ! 6 uitvatec
3 20~30 Cultivated
Liuheng Island uitvate
* . Population of Neolitsea sericea was distributed beside of houses in Jiangjunshan,

Zhujiajian Island, which would be cultivated; * *

s “ 7, As “Tree of City”

cultivated broadly in Zhoushan City. so the individuals on Zhoushan Island were not calculated

» Neolitsea sericea was
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Table 2 Genetic diversity for populations of Neolitsea sericea

Nei’s Shannon’s
Population Sample size PPL Ao Ae Hg H
DF 9 22.62 1.2262 1.1134 0.0718 0.1110
Standard deviation 0. 4209 0. 2402 0.1428 0.2149
CH 13 22.62 1. 2262 1. 1304 0. 0803 0.1214
Standard deviation 0.4209 0.2610 0.1547 0.2304
LK 8 28.57 1. 2857 1.1547 0. 0956 0. 1457
Standard deviation 0. 4545 0.2775 0. 1630 0.2422
CK 13 25.00 1. 2500 1.1525 0. 0929 0.1391
Standard deviation 0. 4356 0.2791 0.1656 0. 2455
FD 7 20. 24 1. 2024 1. 1221 0.0703 0.1052
Standard deviation 0.4042 0. 2856 0. 1544 0.2234
IS 7 19. 50 1. 1905 1. 1065 0. 0646 0. 0981
Standard deviation 0. 3950 0. 2504 0.1431 0.2117

Population mean

lovel 9.5 23.18 1.2318 1.1299 0.0793 0.1201
Species level 57 38.10 1. 3810 1.2119 0.1258 0. 1906
Standard deviation 0. 4885 0. 3332 0.1825 0. 2652

PPL, the percentage of polymorphric loci; Ao, observed number of alleles; Ae, effective number of alleles;

Shannon’s information index
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Table 3 Genetic differentiation for populations of Neolitsea sericea

Nei’s Nei’s Nei’s
Populati
oputation Hy Hs Gst
6 Six populations
Mean 0.1248 0.0793 0. 3646
Standard deviation 0.0333 0.0143
* Hp, total gene diversity; Hs, gene diversity within

population; Gst, the coefficient of gene differentiation

4 6
)

Nei’s (

)

Nei’s (

Table 4 Nei’s genetic identity (above diagonal) and genetic distance

(below diagon

al) for six populations

Population DF CH LK CK FD JS
DF * % % % 0.9496 0.9251 0.9517 0.9197  0.9284
CH 0.0517 % % % % 0.9236 0.9323 0.9239 0.9270
LK 0.0778 0.0795 * x % % 0.9721 0.9453  0.9344
CK 0.0495 0.0701 0.0283 % % % % 0.9460 0.9502
FD 0.0837 0.0792 0.0563 0.0555 % % % % 0.9823
JS 0.0743 0.0758 0.0678 0.0511 0.0178 % % % *

’

(PPL)

29% s
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