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In Flanders Fields

Lieutenant Colonel John McCrae, MD (1872 -1918)
Canadian Army

In Flanders fields the poppies blow
Between the crosses row on row,
That mark our place; and in the sky
The larks, still bravely singing, fly
Scarce heard amid the guns below.

We are the Dead. Short days ago
We lived, felt dawn, saw sunset glow,
Loved and were loved, and now we lie

In Flanders fields.

Take up our quarrel with the foe:
To you from failing hands we throw
The torch; be yours to hold it high.
If ye break faith with us who die
We shall not sleep, though poppies grow
In Flanders fields.










Population Breedingy:
Generailng arncd Mz l_]nfr.a]n]ng
Diversity aii ine ellie Level I

Assoclate Professor Adjunct Assoclate Professor
Dept of Plant Agriculiure  Scnool of Plant Biology
University of Gueloh University of Western Ausiralia

N



pacrground in evoluilon/Breeding

Origin of Ellie lines

role of Elite lines In oreeding new cultlvars
Irnproving Eliie lines

Mocdel for managing diversity in =lite lines



Breeding :
rmanipulated evoluilon
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Clonally propagated genoiype
rlyorid frorm crossing inoreds
Inored pure line

OP populatiorn
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Gernerally visinle

Seleciaple on Individuzal olani vasis

Moclerate to nign h?
Mocdlerate Environrnentsal effecis
Flign Genotype effecis

Fzold response o selectior

Generally affect Yield
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L. Adagitation (Natural Seleciion)
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, Defact elirmination

cresult is development of Elite lines

3. Trali ennancernent (Yield)



Wy Yield?

1. Yleld
2. (leld

. Yl1eld
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Wy Yield?

L. Yield potentizl
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Flign Environmeriial effec

Flign G« E effects

Not visiole
Interaction of multiple pnysiological sysierns
Difflcult to irnprove upon siaius ¢uo

Need large plots, replications, locations,
veears to identify ancd evaluzaie
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Prienotype vs Genotype



Phnenotype vs Gernotype

> Imoproved Statistical analysis




Phenotype vs Genotype
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Phnenotype vs Gernotype
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o Fixing the Genotype




Phnenotype vs Gernotype
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Fecurrent Selectlon can release this latent variatlon




Recurrent Selection for protein in
lllinois maize population




Populatlon Plant Breeding
Pooulation = cornrnorn gene pool
Opjecilve

— Maxirnize overall genetic irmoprovernent
Meinods

— Alternaiing recornoinaiion witn flxaton/selection

— All tralts considered to e quaniiailve

— Mocdlerate selection over multiple cycles
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Seiup in 1988 In parley wiin four varieties
Gernetlc male sterllity for crossing (rmsgse)
> Coupled rnarker witn xenia (sexl), roo in repulsion
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Flve gernerations Ir two year cycle
-4 vield trials, unreplicated

\rents for next cycle fﬁ!
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Role of Elite lines in Breeding
* Elite X Elite >> cultivar development

— most desirable alleles already fixed in both
parents

— guantitative traits improved through
accumulation of + alleles

— recombination among repulsion loci important
— phenotypic yield evaluation based on field trials

o elite L Exotic  germplasrn develogrnerni
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The | PE System
Introgression
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Fesults witn 21 P

Agronormics imoroved

Disease resisiancea ner

— Powcdlery rnildew

— Leaf rust

— 27DV

Seed quality imoroved
field Increased
Adzgiailon orozcened
Diversity Iricreased
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plots for diversity
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Fesults witn 21 P

Cornrmerclally successiul varieiles
More tnarn 50% of acreage

Top In officlael Performance Trials

— #1 for past 8 years

— 11/26 In 20086
Feie of response for vield mainiained
Metnodology being adopied
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accing Res]stance 'to ma_ax It

Introgress new gernetic diversity inio ine

Eliie population on a regular pasi
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Breeding isn’t engineering

Breeding isn’t rocket science

Breeding is using basic
biology for manipulating
the evolutionary process

Breeders need to
understand biology better
and use it more
effectively and efficiently
IN crop improvement




Olcd African Provero









