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Introduction

Decline of population size
Population isolation

-Shortage of mating partner -Increase the effect of genetic drift
and pollinators - Decrease the inter-population
- Inbreeding depression gene flow
Decrease the Decrease the
reproductive success genetic variation

Lose the evolutionary potential of species
Fragile to environmental variation




Natural distribution of Magnolia stellata
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¥  Endemic to the area around Ise Bay in Japan, 'near threatened' (the Japanese red list)
»  Most habitat is small marsh

- Population sizes are usually small
s  Metapopulation structure 3
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7»  Effects of population size and population
"= isolation on within—population genetic variation
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Gray area: Distribution of M. stellata

% Population size, population isolation

Genetic variation
Allelic richness, Gene diversity(H.)...nuclear SSR

Population

Name Code Size __Sample size
32 1] Hir 101 29
258 Hos 257 30
Bl i 56 30
R lzu 70 29
T Kak 54 31
B Kok 339 30
A Obo 42 27
Rk Oku 69 67
OREF Shi 61 32
ZEfE Sue 156 30
FoKith Chi 108 34
25 Kot 79 30
RALL Tog 40 34
EFII Yat 77 77
=S| Kur 29 29
BEtE Tos 130 30
FI133 lka 30 27
tit Nag 53 29
B Asa 29 29
HE Tab 51 31

B N ——

20 natural populations across the

species range




Results: Effects of population size and population isolation on within-population genetic variation
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/Large populations and \
high numbers of
surrounding populations
tend to have high levels

-of genetic variation 4




N g Effects of population size on female reproductive
= success and early—stage inbreeding depression

| From embryo to seed
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Results: Effects ofipopulation size on female reproductive success and early-stage inbreeding/depression

Manual cross . Manual self |:| Natural
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% Reproductive success

Cross > Self > Natural,

Small Pop.

Large Pop. > Small Pop.

Large Pop.

¥ Early-stage inbreeding depression (J)

Large Pop.: 0.700 £ 0.085 > Small Pop.: 0.592 + 0.221
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Purge of deleterious alleles?
Genetic deterioration by genetic drift?

% QOvule mortality rate due to pollen shortage (u)

Large Pop.: 0.833 + 0.064 < Small Pop.: 0.947 + 0.019

Severe pollen shortage

in small population 9




x ’f/ - Effects of population size and population
-..._, isolation on late—stage inbreeding depression

~ From seed to adults |

———RMERON_______INO.OfSamples
—name.___Code _Oize ___Jreo _Seed
E54H Hos 257 19 159
K Oku 69 11 09
R lzu 70 14 97
EEL Kok 339 16 142
il Kak 54 10 64
Z={] Sue 156 18 171
EFJ  Yat 77 10 106
Atsumi ﬁt E Tos 130 15 139
Peninsula ﬂﬂ.ﬁ Asa 29 13 T4
5 (cm) Y Tab 51 16 165
Average 14.2 121.6
» Population size, population isolation 10 el pajpuleiion:

across the species range

& Inbreeding (Inbreeding coefficient)
Inbreeding depression (9) 10



Results: Effects of population size and population iselation on/late-stage inbreeding depression
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0=1-[(1-Fs) F,/ Fs(1-F,)]

Ritland (1990)

F,: Adult stage inbreeding coefficient
F.: Seed stage inbreeding coefficient

# Inbreeding tend to be greater in small populations
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3
Degree of
population isolation

% Inbreeding depression did not significantly correlated with population size11




’f/ ~ [Effects of populatlon sSize and population isolation
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Results: Effects of population|size and population iselation on inter-population; pollen flow
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Conclusion

Decline of population size and population isolation...

Pollen shortage
Decrease the

Increase the frequency reproductive success
of inbreeding
Increase the genetic drift Decrease the

Decrease the inter- genetic variation

population pollen flow



Population|size and early-stage inbreeding depression;and pollen shortage

v Early-stage inbreeding depression (0)

0= 1 — (Ovule survival rate of self pollination / Ovule survival
rate of cross pollination)

s Ovule mortality rate due to pollen shortage (u)

v=>(1-u)(1-g)(1-n)
v: Ovule survival rate of natural pollination
u: Ovule mortality rate due to natural pollination
g: Ovule mortality rate due to self pollianation
g=o[(1-1,)/(1-1£,0,)]
r- Ovule mortality rate due to natural cross pollination




Effects of population size andi population isolation on/inter-population polien fiow

Inter-population pollen flow
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Effects of population size andi population/isolation on/inter-population polien fiow

Inter-populatlon pollen flow
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