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Why is genetic variation important?

Positive correlation: genetic variation (heterozygosity) and fitness
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Small populations

= Low genetic variation
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Factors leading to genetic variation loss

= Genetic Drift

= Founder Effects

= Demographic Bottlenecks

" |nbreeding (mating between relatives)




Genetic Drift

stochastic (i.e. random) loss of genetic variation

Only 2 of
10 plants

offspring

GENERATION 1 GENERATION 2 GENERATION 3
p (frequency of A) = 0.7 p=05 p=10
q (frequency of a) = 0.3 q=05 q=0.0
©1999 Addacn Wesley Longman, Inc.

‘pink’ allele is fixed; ‘white’ is lost




Genetic Drift: loss of allelic variation
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Founder Effect

= Group of individuals start a new
population

= Allele frequencies are subset of origin
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Founder Effect: Tieke translocations

= Sequential movement
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Bottlenecks & Founder Effects accelerate Genetic Drift

Genetic Drift is
important here!!

_ population survivors _
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Importance of population growth rate

= Minimises Genetic Drift

1.0
Bottleneck of N=2
0.8}
= Priority: increase N -
o 06 =494
2
O N=187
, , £ 04r
= Requires productive T e
environment 0.2+
OO 1 1 1 1 | | | | | |

o 1 2 3 4 5 6 7 8 9 10
Generations



Abating Genetic Drift

= Gene Flow = homogenises allele frequencies

= Requires effective migrants
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Inbreeding

= Reduces genetic variation
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Inbreeding Depression

= Decline in fitness due to high inbreeding
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Genetic rescue

" |Introducing migrants increases fitness — -

= Reduces expression of deleterious mutations

(2}
_ 9 0.8 1
= )+ | . inbred 17
E hybrd 29 E
J'E' )
E 0.8+ 8 _';:' 0.6
1 c 16
E 061 3 A
E £ 0.4 -
- y e
= 0.4 1£l =
g g
= =
024 g e
. =
—rl g
] T
survival to | year  recnuitmen = S

Heber et al. 2013



Census N # N contributing to gene pool
= Effective population size (N, )

= Based on an ideal population:
= Equal sex ratio
= Equal contribution to next generation
= Constant population size
= Non-overlapping generations

" N,:N=~0.1

= Need to manage/raise N, (GV loss: 1/2N, per gen)




Maintaining genetic variation 101

=  Avoid bottlenecks/ founder events
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Thank you and any questions?




	Slide 1
	Slide 2
	Slide 3: Why is genetic variation important?
	Slide 4: Small populations
	Slide 5: Factors leading to genetic variation loss
	Slide 6
	Slide 7
	Slide 8: Founder Effect
	Slide 9: Founder Effect: Tieke translocations
	Slide 10: Loss of genetic variation
	Slide 11
	Slide 12: Importance of population growth rate
	Slide 13: Abating Genetic Drift
	Slide 14
	Slide 15
	Slide 16: Genetic rescue
	Slide 17: Census N ≠ N contributing to gene pool
	Slide 18: Maintaining genetic variation 101
	Slide 19: Thank you and any questions?

