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Introduction

One of the most critical 2eps In @ breedng pragram B parant seledion for cgomsing Cowartiondly. selkections ae mad based o
POrfOMancs ey 50 of on reading vahues THS limits the NMaernence that can be made about how conplementary sets of favorable
dvanosane segmarnts o 1he parents ae. Madmiang he number of o« alkles n he offering s patiadaly chalawging whean a
combiration o quantittive Tats (gran yeid) and mornoe o clgoganic Taks (@ dEoeXde NsBRNCce. Qaity) ae corddured
dmulanecusly . To ovarcome this problan. we uwse Al dgorbms apined by Blde &l ewlution o find paentl combiratiaos tha
madmae he nunter of favoratie aleles In the oM ing. Breading INes A adwanoed WG "speed breading” o apidy stack wp
favorabl @ chromosome segmants n the dotest poss ble e

"o kioa B3 ahortn aavares weevs of G- hraeily sl aaeafue”

Materials & Metho ds
Genotype & phenctype daa fov >34, 000 sprng wheat 1nes
¢« Garctype profies Ao the entire pand ware gaeneratid wsing Dy Bieg ganotyping (OWT Py Lid (Cartarma) resuling in 5 112 Ngh
aualty SNPs
¢ Pharotype data from 654 indvidual trlals un i Australa betwean 2012. 2018 Inchuding 44 locations and 297l ypes
¢« Trats measured Gran veld msktarces qualty
] v A IV G N N) v s /4 d GEB W
stead of corsidenng GEBVS for braading Ines we use /oo GEBWS for haplotypes o dyvomosomal segmants that are consened in
e popud ation and show strongy educed delic recombination (Fig 1) Bdefly. markers that are It srong lirkage dseaullbdum LD)
e gouped irno LD blocks . For eadh block. haplotype efMacts ane obtanad by sunming up aleke efMects

Marker effects Calculating local GEBVs
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SNP B8 Figus 1 Local guramic edimatel brewlng
| 3 ! vilues ool GEBVS) (A B ) Singhe marker offects
—_ 13 are pradced (SNPELUP) (C) Mar ke s hatam in
E — %4 srong rkage desguibioum (LD ) e gowged nio
| — | a e LD Hoks (D E) Local GEBVS for haploly pus are
c - , 000 oltaned by smmng W dek s F)
os Vs es acroses loosl GEBV S can be cdoulnd
Marker groupeng 13 This can b an diemdiw o onwrtiond QTL
based on LD 08 idurtifcatan metods
Favery sdedon using Qendi'c a'gar ihvns

To selet parents for Croas s we Use 'garnetic alga thma tIha Idendfy the most cptimal par @tal combination for madd mis g he rumber
of fav our able haplotypas In the ofipdng (Fig. 2] The algorthm saar dwas the optimal set of parantal Inas that mac i ses the number o
complamantir y haplotypaes with high local GEBVS The breading Ines ane advaed wEing " eed breeding” which enables up © 9x
Rraratiors of s rg whaat par pear

Results

SNoe Qenotypa- by @rvdronment Irter action 1S vary pravalent in Austrdia the data %0t has baan IR up N WO Maao ragions (MR
N tal <167K and 17 7K Ines have baan tashd InMR1 and MR2Z Whan ftting a SNP 8LUP model and predic ting the parformance
of bah subsets inthe specive MR comel dions betwaean prediced and achl parfomance were 055 and 062 for MR ard MR2
Yihan pradicing naw ganctypas In naw wars based on dat from previous wans. reddion acomacy anged batween 0 11 and
041 depanding onl | the 920 of the Ir aining population and ) the st region (Table 1)

Table 1. Pradicton accunides for bwo maaro regions (MR A ML) usng 4 SNPELUP moadel

predit M1 P prodict 2010

*ta wpan JOL) OIS

et 1013
Canttypees tht ware o bw

e LY L) LY LB} L L P} L) Lo ]
rad chad ware fully ramowed fram
o (0 e | A AL 10,450 AN 12104 fa tranng popd dnn Acaracy
waPog Lm LMe 1083 PRA N LI A ) »comGEBV BLLE )

The single marker oMot estimates warne used o dtain kcd GEB'WS for hapiaypes Future pradicions based on local GEBVS
resuted N 2 patentid NCrease of 2 100 2 6400 for grain Yeld I 1he best haplotypas acros s 1he enting ganome wane facked up

“rh9 Auairmban whes gane podl hokils (e potaabs) Ay yakl hvaaasas of L1 (@ 25-Ak"

The bast poterdal offepdng that coud be ganenated fom combining breading Ines dMened depaendng on ow Mary panents waene
selected (Fig 2) The bast potantial ndividual had a 1 8 to 2 Odold Ngher GEBV than the baest asted reeding e n MR ad a1 4
0 16.0dd highar GEBV than the bestine InMR2
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Conclusions
VAth local GEBVS dects of clvomosome segments hat are formed by Hodks of DNA markens can be estimated A fundamental
AGerc @ of our ApEroadh 10 Corv et onal GEromic sdedion STAtegs 15 hat Itexplones complemantar By of chomas ome segrants
batwaan Qarotypas. rabwr than comidenng heir absdute genome wide reading vduwes Tharefore. breading lines tha carry

Pheresting hagotypas can be considenad In he mating desion. aven F thay hawe a lower wotal genarnewide GEBV than the \p
parfomens Futhamae local didic intenac ions that might cause the fomation of LD blods are potantl ally captured by owr method

Now breading |ines ganarated by fram genotypas hat ware selcid by 1he ganetic algorthm ae awrrently atvanced and
POerc ros 5ad LNdar 'Speed breading condtias This apgroach halds the potential o Bstirack he davelopmeant of gamplas m with
dorificantly NCreased runtens of fav our able d OMOScMe SgMents and haneby rapddly aocelerate gandic gain in whaat
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Ths wok 5 suppoted by he Austalan Researdh Councl. Project Ste “FastStack ~ evolutonary compuing % stack
desirable alleles In wheat " (LP170 100317 ) We thark Jose Crossa (COMMYT) and Sancra Dunckel (XONVS UK Lid, fomedy
Long Reach) for their suppot with data collection and analyss
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