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What Factors Influence Performance Stability?

What is variety stability?
— It's a relative term
— How a variety varies across environments

What are environmental factors that impact
performance?

— Weather

— Soil

— Management

— Pests (Weeds, Disease, Insects)
Our interests in Stability is less about
environment and more about Genotype x
Environment interaction
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How does a Breeding Program Evaluate Stability?

Yield|LSU_01:0000138

Multi-year and multi-location
testing

Experimental quality critical to
decision making
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How Can we Breed for Stability?

] ] ] More lines
Multi-year and multi-location Lower h?
testing
Experimental quality critical to
decision making
* Heritability is the measure of quality in a trial
What are the limitations?

Opportunities at various stage

* Increase lines evaluated at start

* |Increase/maintain h?

 Test advanced material is as many

environments as possible

« What about S cost????
Less lines
Higher h?

Breeding
Crosses

Single Plant
Selection

Progeny Row
Stage 1

Progeny Row
Stage 2

Preliminary
Yield Test

Regional
Yield Test

Advanced
Yield Test 1

Advanced
Yield Test 2

Pre-comm.
Test

Foundation
Increase

s fonlvr fee b s o fra | e

*300 new pops/yr.
*Elite x Elite

*F2
*200 pops
*PR or GH Adv.

*F2:F3
*20,000 rows
*Visual/Obs.

* F4 and F5
* 14,000 rows
* Visual Sel

*2000 F2:4 Entries
*lenv./2reps
*Yield, Agro, G.Q.

*200 F3:F5 Entries
*denv./2rep
*Yield, Agro, G.Q.

*35 F4:F6 Entries
*8env./3rep
*Yld, Agro, GQ, Path

*10 F5:F7 Entries
*8env./3rep
*Yld, Agro, GQ, Path

*5-7 F6:F8 Entries
*~25 env. / 3 reps
*Yld, Agro, GQ, Path

*Breeder seed

with last year of
testing




Genomic Selection

* Opportunities at various stage oreeding +300 new pops/yr.
. Crosses 4 *Elite x Elite
* Increase lines evaluated at start -
: . .y . >
* Genomic Selection (prediction) S P +200 pops
Selection
. . 2 *PR or GH Adv.
* |ncrease/maintain h .
~
. . . Progeny Row X 90 000 rme |
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< Yield Test 2 (S *3 env. rep
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Test el °~25 env. /3 reps
=l -VId, Agro, GQ, Path
Foundation N~ *Breeder seed
Increase o with last year of
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Genomic Selection

Opportunities at various stage

Increase lines evaluated at start

Genomic Selection (prediction)

Increase/maintain h?

Includes multiple years/env. in prediction
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Spatial Adjustments

Opportunities at various stage

Increase lines evaluated at start

e Genomic Selection

Increase/maintain h?

* Increase environments without increasing plots

e Move from 2 repstolrep
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Yield Test

Advanced
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Advanced
Yield Test 2

Pre-comm.
Test

Foundation
Increase

{021 X K203 K73 2 ) 0

*300 new pops/yr.
*Elite x Elite

*F2
*200 pops
*PR or GH Adv.

*F2:F3
*20,000 rows
*Visual/Obs.

* F4 and F5
* 14,000 rows
* Visual Sel

*600 F3:F5 Entries
*denv./1rep
*Yield, Agro, G.Q.

<

*60 F4:F6 Entries
*8env./3rep
*Yld, Agro, GQ, Path

*15 F5:F7 Entries
*8env./3rep
*Yld, Agro, GQ, Path

*5-7 F6:F8 Entries
*~25 env. / 3 reps
*Yld, Agro, GQ, Path

*Breeder seed
with last year of
testing
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Increasing Number of Environments

* (Opportunities at various stage . 300 new pops/yr.
Breeding
Crosses *Elite x Elite
* Increase lines evaluated at start =
: . . >
¢ Genomic Selection Az e +200 pops
Selection
. . y) *PR or GH Adv.
* |ncrease/maintain h —
. . . . Progeny Row N .20' T
* Increase environments without increasing plots Stage 1 = 0,000 rows g
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* Reducing reps allows increase in environments Stage 2 & X & 3
* Visual Sel x E
&6
Q ° . < *600 F3:F5 Entries 519
1 env. Wlth 2 env. Wlth Regional “denv./1lrep < 2
Yield Test > . =
2 1 *Yield, Agro, G.Q. a
>
reps rep Advanced oWl | 60 F4:F6 Entries 8
Yield Test 1 of | 8env./3rep
Test bl | - Vid, Agro, GQ, Path
Envl Env2* | Envl Env2 _
Advanced O *15 F5:F7 Entries
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Increasing Number of Environments

Opportunities at various stage
* |ncrease lines evaluated at start
e Genomic Selection

* Increase/maintain h?

e Test advanced material is as many
environments as possible
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Evaluating Stability and Classifying Environments
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How Can we Breed for Stability?

. *300 new pops/yr. . *300 new pops/yr.
B *Elite x Elite IR *Elite x Elite
Crosses Crosses
i i
- o
single plant | °F single Plant | 2
ISngI € ti an *200 pops ISngI € i an *200 pops
election *PR or GH Adv. election *PR or GH Adv.
eVl *F2:F3 eVl *F2:F3
P’°§te“" ':°‘” | -20,000 rows P’°Sgte"y ':°‘” R -20,000 rows
age > *Visual/Obs. age > *Visual/Obs.
S - FaandF5 New Lines Evaluated P . Faand F5
Progeny Row o R . L S B - 14,000 rows
S ’ L - 2
Stage 2 > * Visual Sel 21000 to 81000 Stage 2 > * Visual Sel
2 2:4 Entri c : i
Preliminary q- .10:& F/ zélrer;trles . . . Regional q- .2%?153;15 rl;r;trles
- S . . | - .
RERNE > *Yield, Agro, G.Q. FI rSt Yea r Fleld TeStl ng REENES > *Yield, Agro, G.Q.
. : 1Env.to 4 :
Regional LN ioo F3-F25 ST Advanced Wl | 60 F4:F6 Entries
R = o [21e : _ VieldTest1 |[ECH 8env-/3rep
Yield, Agro, G.Q- | P|ots for First Year Testing "Yid, Agro, GQ, Path
Advanced ol °35 F4:F6 Entries 4,000 to 2,400 Advanced Wl | - 15 F5:F7 Entries
Yield Test 1 &l | °8env./3rep Yield Test 2 ofl  °8env./3rep
> *Yld, Agro, GQ, Path > *Yld, Agro, GQ, Path
Advanced | -10F5:F7 Entries | Additional Advanced Testing | Pre-comm. N | *5-7 FG:F8 Entries
Yield Test 2 o ‘8env-/3rep . Test sl °"25env./3reps
2l -Vid, Agro, GQ, Path PC test: 25-30 Locs =Bl | .v|d, Agro, GQ, Path
Pre-comm. Sl °5-7 F6:F8 Entries Foundation (Sl | *Breeder seed
Test I | -~25 env. / 3 reps Increase s with last year of
=l | -Vid, Agro, GQ, Path "l testing
Foundation 00 *Breeder seed
Increase L- with last year of
> testing
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Thank You for your support

e Questions or Comments?
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Variety Test
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2023 Pre-commercial Test
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