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Occurrence table for years

YEARS 2002 2003 2004 2005 2006
2002 118
2003 29 97
2004 104 93 336
2005 14 21 129 148
2006 14 11 17 14 337



Occurrence table for locations
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BILOELA 578

HORSHAM Irrigated 289 315

HORSHAM Rainfed 538 311 611

MERREDIN 95 96 96 102

NARRABRI 499 212 462 17 503

ROMA 578 290 539 96 499 579

ROSEWORTHY 379 167 400 92 306 380 440

WONGANHILLS 229 104 269 102 153 230 261 282



Entry 
occurrence 
in trials



REML Model - GGL

WtYld ~ mu trial loc.ent trial.loc.ent residual
A two stage model fitted using BLUEs and Weights 
from individual ‘best models’ from individual trials
mu & trial are fixed
loc.ent & trial.loc.ent & residual are random

Gives a two-way table of weighted entry by 
location means (BLUPs) averaged over all 
years and trials at a location



Variance Components

Source Component SE

Entries 0.0249 0.0037

Year.Entries 0.0011 0.0030

Location.Entries 0.0254 0.0048

Location.Year.Entries 0.0261 0.0048

Residual 0.1767



Line Mean Heritability
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Pattern analysis

Joint use of clustering and ordination conducted on 
two-way table of entry by location BLUPs
Empty values in table replaced by mean of entry 
group first joins in classification so that ordination 
(Principal Coordinate Analysis) can be conducted.
Probably best to use ‘Factor Analytical’ procedure in 
ASREML but often problems with convergence

My experience does not lead to much (if any) change in 
results



Biplot (three axes)
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Biplot – 3D for locations
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Biplot – Derived Synthetics
Biplot - Derived Synthetics

Axis 1 (25.2%)

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

A
xi

s 
2 

(1
6.

9%
)

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

BILOELA

HORSHAM_IR

HORSHAM_RF

MERREDIN

NARRABRI

ROMA

ROSEWORTHY

WONGANHILLS

BILOELA

HORSHAM_IR

HORSHAM_RF

MERREDIN

NARRABRI

ROMA

ROSEWORTHY

WONGANHILLS



Biplot – Derived Synthetics – Entry GID
Biplot - Derived Synthetics - Entry GID
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Biplot – Derived Synthetics – Group membership

Biplot - Derived Synthetics - Group Membership
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Which Model

Two-Stage
GGL or GGY or GE

You choose
Need triplet (BLUE, r, Residual Variance) from ‘best 
model’ from individual trials

Breeders can return to ‘central’ triplets only on 
‘public’ entries – hence no need for special trials

One-stage
Requires ‘all’ raw data



Data available on CAGE site

Raw data
Intermediate data (triplets)
Derived data

Entry-Location two-way table of BLUPs
Ordination plotting points for entries and locations
Group membership
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