Sexuall Reproduction

ihe Evelution ol Sex
Asexuall Reproduction




What I1s Sex?

RECOMBINation.

= Tihe reshuitlinglofi alleles on' a chromosome: due to
Crossing| over with homelogeus chromesomes during
MEIoSIS!

NG recembination during MItosIs.

Segregation.

= The randem assertment oft ene: ofi each pairs of
Clromesomes in gametes.

Syngamy.

s FUsien ofi gametes frem the same: or different duing

fertilization.

The preduction of novel genotypes.




Wiy Is Sex Impertant

Alleles do not Interact 1IN an
“additive” manner.

s Deminance — Interaction
amengl alleles at a single
lOCUS.

s Epistasis — interaction ameng
alleles;at separate |oci.
ERvirenmentalivariation.

a Adaptive landscapes are not
stable ever time.




Wy Sex?

The cost ofi sex In; dieecious Species.

s 2 X reduction In gene: transmission. FOE Py e
The cost ofi sex Inran hermaphredite.

s Include male function;

s 3/2 X advantage for a gene: fior apomixis.
Ecolegicall considerations.

s Spread of a new mutant conferring asexuality in;a pepulation.

The cost oft meiesis.
m Fitness distributions are leptokurtic.
A large preportion of sexually’ reproduced offspring wWill-haverlow: fitness:

s Hermaphrodites do noet experience the “cest ofi Sex” per se, but are
subject to the cost oft melesis — ther cost off producing a genetically
diverse pool of ofifspring.

Sexual repreduction “breaksiup” advantageous combinations of:
alleles.

m Slows the rate of evolutien (Willlams 1975)?

In hermaphrodites, reproductive success Is always less consistent for
one gender function (1.e., male function).




Wiy Not Sex?

Sexual reproduction fuels evoelution through: the
generation: o nevel allelic: combinatiens.

Fhree major advantages to recomiination.
s 1. Higher rates;ofi recembination speed up: evolution.
Adaptation) terchanging envireRmMents.
Prc])_%lations never sustain fitness peaks because thelr position keeps
shifting.
s 2. Deleterious mutations accumulate i asexual lineages.
Recombination expeses mutations te selection.

s 3. Noevel mutations may confer highilevels of fitness only in
certain genetic backgrounas.

Recombination’ provides opportunities; for “evolutionary
exXpermentation” With new genetic combinations.

I the evelutionarny lettery the dice are leaded.

s Moest genetic combinations are lesers, but when there Is a rare
Winner, they: really: win big.




Doees Sex Reguire Group: Selection?

Glrouprselection.

= SOME: groupsi (populations) grow: and spread more
than ethers Because of an InthRsIc group advantage.

a Sex has a nigh cost fier an individual, But 1t might help
the pepulatien produce these few. supper—good
GJENGLY/PES.

Individual selection:

s [he tangled hank hypothesis (Ghiselin 1974).

I a saturated econemy, It pays te diversity.
Eilling those rare “empty: niches.”

s [he red gueen hypothesis (Bell' 1982).

Sex Is mecessary because the environment Isi always
changing.




Sexual and Asexual Repreduction

Many: plants de heitn
a e “best of both werlds”?

Moedes' off asexual reproduction.

s Vegetative reproduction
IHIgh survival rates for offspring.
LLow: dispersall ability.
a Allowsideminance: i lecal hahitat.
a Agamaoespermy.
Similarsurvivall tersexual repreduction.
IHIgh dispersal ability.
n Mayland inran “inapprepriate” habitat.




Vegetative
Repreduction

Stolons
s Above-ground stems that root at the nedes.
Rhizomes

s Below-ground stems, that grow: herizentally
and produce new: shoets.

Tillers

s Grass shoeets that are produced from| the
loWer: sten anad reots.

Layenng
s Branches that root as they touch the ground.

Bullbs (rosette), tubers (stem), and corms
(roor)

»s Underground storage structures that may:
split te form new shoots.

(C) E.M. Collins 2000

(€) E.M. Collins 2000




Asexuial Repreduction

Modes ofi attack:

a Guerilla strategy.
LLonger dispersal inrsearch of local open
Sites.

Asexual seeds, hulbils, or vegetative
repreduction With Iong Intermedes.

a Phalanx strategy
Exclusion off other individuals: firom the
local area.
Shoert dispersal’ ofi propagules.
Tillers, bullbs, short rhizemes;, ete.
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Agamospermy. (Apomixis)

Production ofi fertier seeds In the
apsence of fertilization.

At least 400 apemictic taxa.
s Probably an underestimate.

a Especially’ prevalent i the Resaceae,
Asteraceae, and the Peaceae
(grasses).

a Ofitenr associated with' pelyploidy.

Diffictlt to detect WithoUt careful
testing;
s May require poellination or fusien: of:

pollen nucler withregg to preduce
endosperm (pseudegamy).




Mechanisms of Agamoespermy.

Emlryes producedl by budding.

x Adventitious embry/ony. G SPoreayiic
APEMIXIS,

NG melesisi— unreduced emiryo; Sac.

s Gametophylic apemixis:

Pseudoegamy.

x Pollination and mayne fertlization of
endospenrnm reguired, but the embrye Is a
direct sporephytic product off the maternal

plant.




Wiy e Apemictic?

Reliable transmission of fit genetypes: ter ther next
generation.

s NoIcost of sex o outcressing.
transmission: off tWo genome Copies Per Seed.

= No cost of meiosis.

NG recombination; se advantageous genetic compinations are
maintained.

Dispernsal anlity:

Other medes off asexual repreduction: have: limited dispersal.

The ultimate guenlla strategy?




