Nonrandom Mating Systems

) Mixed Mating M odel

» Matingisat random with probability t and selfing with
probability s

» Out crossing rateisindependent of genotype

> Useful for hybrid zone analysiswhere s = intraspecific
mating and t = inter specific mating
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A) Genotype Frequencies with mixed mating
U =sU+tU?+tuv + 211(5\/ +tV?)

=gU +tU%?+tUV + %sv + %tv2

=gsU + %sv +tU% +tUV + %tvz

=g(U + %V) +t(U*+ UV + %VZ)

1 1
=s(U+ =V) +t(U + Z=V)?
U+ ZV) +tU+ 2V)

=s(U + %V) + tp?

= proportion of AA produced by selfing plus proportion
produced by out crossing.

Similarly:

Vv’ =s(%V) +t2pq (notethe similarity to pure selfing)
| B— 1 2
W’ =g(W + ZV) +1q
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B) Allele Frequencies with mixed mating
> Allelefrequencies stay the same over time
b 1 )
Pi+1 =U + ZV
1 1,1
=gU+ =V) +tp?+ =(=sV +12
(U + V) +tp? + Z(SsV +12pa)

=sU + %sv +tp® + %sv + tpqQ

= (U + 2V + ZV) + o7+ pa)

1
=gU + EV) +t(p* + pq)

=sp+ip
=p(s+t) & s+t=10
=p

C) Equilibrium Genotype Frequencies— although allele
frequenciesdon’t change, the genotype frequencies do. Isthere
a point at which starting from any conditions, the genotype
frequencies are stable (i.e., change (A) in genotype frequencies
=0.0)?

@ time:

V, = 123V0+ t2pq

@ time:
1
V, = 2sV,+t2pq
11

_23(_23V0 +12pq) + t2pq
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= (}s)2V0+ 1sthq +t2pq
2 2
In General:

=(= s)tV + 2tpqea gs—u

For Any
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Similarly:
+pgq ——
= p’ qu <
+
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OH 7.2 & movie mixedmat
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D) Mixed mating and full selfing
Remember in full selfing:
F(AA) = p® +pgF
F(aa) = g° + pgF
F(Aa) = 2pq(1-F)

Does then:

And then:
Ue = p* +pgF
We = g* + pgF
Ve =2pq(1-F)

In other words, does:

S
1-F)=1-—2
(1-F) e

Or Does:
1__S _201-9,
2-S 2-5S
2(1-s) _2-2s_2-s-s_2-5 s
2-5S 2-5S 2-S 2-S 2-5s
—q__S_
2-S

This gives us a measure of inbreeding in a population in termsof the
degree of selfing in a mixed mating population.
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Testing:
if s=1.0(t=0.0)

S

F= —
2-S

=1.0
Ve =2pq(l-F) =00
Ug=p°+pgF =p?’+pg=p(p+q)=p

We=qg*+pgF=pg°+pg=q(p+q)=q
p+qg=10.. Uc+W.=10 .. All homozygotes at

equilibrium.
if s= 0.0 (t = 1.0)
F=—> =00
2-S
Ve=2pq
Ue =p°
We =q?

.. All genotypes at HW genotypic proportions at equilibrium.
if 0.0<s<1.0

heter ozygotes ar e maintained relative to degree of inbreeding.
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E) Rate of approach to Equilibrium in Mixed Mating M odel

Have shown:

-

e1 &
WV, + 2t 8_

= (5 s) o+ 2pag—22
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Setd:}s;KeepF:i;andl—F: =
2 2-s

V, =d'V,+ 2tpq(1-d"

1—25
2

=d'V,+2pq(1-d)

1- 25
2

=d'V,+2pq(1-d)(1-F)

=d'V, + (2pq —2pqd’)(1 - F)
=d'V,+2pq(1-F)—-2pqd'(1-F)
=2pg(1—F) +[V,—2pq (1 -F)] d'

Equilibrium Transient
Term Term
OH 7.3
Similarly:
U, = P2+ paE — S[V,=20q (L=F)] d
= Q>+ pgF - lzug—zpq (1-F)] d
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I1) Assortative Mating

» Nonrandom mating based on phenotype. Like phenotypes
mate preferentially with like (or dissassortatively with
unlike; hybrid zone).

» Mating isbased on female choice

» AA mateswith AA or aa mates with aa with probability O.
Either mates at random with probability 1 - =f

» Aa (heterozygotes or hybrids) mate at random only.

OH 75

U = o(U + ZVp) + p?

V' = -;av + B2pq

U = o(W + Ezvm + Bg?

Assor ative Random
Mating Mating
1
1:U’+_V’
P 2
1 1.1
=o(U+=Vp) +Bp?+ =(=aV +p2
o > p) +pp 2(2a B2pq)
B 1 , . 1
—G(U+—2Vp)+f5p + ZGV+5pq

= (U +2VP) + ZaV + Bp? + Bpg

1 1
=o(U VP ZV) + B(p* + pq)
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1., .1
= q(U+ =V +ZVp) +
a(U+ ZV +2Vp) + Bp

Note:U+}V=p,U+lV+lV=p,Ulvzp—lv
2 4 4 4 4

1., 1
=a(p—=V + ZVp) +
a(p— 7V +SVp)+pp

1 1
=ap+Bp+M3Vp—ZV)

= pla+ B) + a(5VP - 2V)

1 1
=p+o=-V(p- =
p az(p Q

Ap =p—-p’
= aZV(p-3)
With Assortative M ating:
» Ap = 0.0 .. changein allele frequency over time (i.e., evolution)
> if p=05theAp=0.0
» if p<0.5then p=>0.0

» ifp>05thenp=>1.0

» Thefrequency of assortative mating (a) only effectsthe RATE
OF CHANGE not the stability or direction of change

OH 7.6 & movie asstmat.mov
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