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Derived Data
- Names, BLUES, r, Residual Variance

e Why?
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_ Project Coordinators - Francis Ogbonnaya®; Maarten van Ginkel*
_ *Masrten snd Franciz sre no longer coordinators of thiz project and have moved on to
other positions oversess
_ Our focus in this project is to increase genetic diversity by exploiting natural
- - genetic variation in synthetic hexaploid wheats (SHW) to improve productivity
Synthetics Evaluation in Australia. Our approach is to import, multiply, characterise and evaluate
SHW for abiotic and biotic stresses and introgress novel genetic diversity for
« 2002-2004 stress tolerance into adapted cultivars.

-

- See also the SynERGE (Synthetic Enriched Resources for Genetic
Enhancement) page on the DFI Vic. website.

Synthetics

For more information, please visit the Synthetics Project information page on
the Wheat CRC, CAGE website.
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ﬂ COHDITION DESCRIPTION PROPERTY SCALE METHOD DATA TYPE VALUE LABEL
9
10

FACTOR DESCRIPTION PROPERTY SCALE METHOD DATA TYPE LABEL
12 |Treatrnent Mo ENTRY NUMBER |ENTRY NUMBER |MOT SPECIFIED [N Treatment Mo
13 |Preferred Mame GERMPLASM ENTHACCcession Mo, MOT SPECIFIED |C Treatment Mo
14 |Zcode GERMPLASM IDEN|ZCODE MOT SPECIFIED |C Treatment Mo
15 |GID GERMPLASM IDEN|GID MOT SPECIFIED [N Treatment Mo
16 |CID GERMPLASM IDEN|CID MOT SPECIFIED [N Treatment Mo
17 | 51D GERMPLASM IDEM]|SID MOT SPECIFIED [N Treatment Mo
18 |Pedigree GERMPLASM GRO|PEDIGREE MOT SPECIFIED |C Treatment Mo
19 | Selection History GERMPLASM IDEN|Selection HISTORY|MOT SPECIFIED  |C Treatment Mo
20 | CIMMYT Mursery Mame MNURSERY Mursery Type MAMING C Treatment Mo
21 |CIMMYT Cycle Mumber MURSERY CYCLE MO Mot Specified M Treatment Mo
22 |CIMMYT Entrynumber GERMPLASM ENTHERtry Mumber MOT SPECIFIED |M Treatment Mo
23

CONSTANT DESCRIPTION PROPERTY SCALE METHOD DATA TYPE VALUE
25 |[EMS(t'ha) EITar mean square GRAIM_YIELD thha BLUEs Il 0.0913876
26

VARIATE DESCRIPTION PROPERTY SCALE METHOD DATA TYPE
28 |BLUE(tha) yield average GRAIMN_YIELD thha BLUEs M
29 |Mo of obsemvations Mo of obs used to calculate eaqgMO_OF_OBSERVAIMUMBER not specified M

30
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=
il Treatment No Preferred Name Selection History —
L 1/ AUS29534 1ZSE01) 2478023 158324 43 PASTORNSITEMO/I/CHEN/AEGILOPS S CMS594Y02392T-030Y-0300M-0100Y-0100M-0505Y-6M-0SY-05Y 0.03985] 2.
i 2 AUS29535 275E01 2478031 158325, 46 PASTOR/IMUNIANCHEN/ALTAR 84/5/CH CMS594Y02393T-030Y-0300M-0100Y-0100M-0505Y-7TM-0SY-05Y -0.5826 2
i 4 AUS29537 4 Z5E01 2478027 158325 50 PASTOR/IMUNIANCHEN/ALTAR 84/5/CH CMSS94Y02393T-030Y-0300M-0100Y-0100M-0505Y-18M-05Y-05Y 04774 2
i 5 AUS29538 5ZSEQ1| 2685841 334632 56 CHEN/AE.SQIZ*WEAVER -5550-0Y-0M-05Y -0.1174 2
L] 6 AUS29539 6 Z5E01 2630828 334632 57 CHEM/AE.SQIZ"WEAVER -1285D-0Y-0M-08Y -0.3328 2
L 7 AUS29540 7 ZSE01 2682739, 58561 38 ALTAR B4/AE.SQU2*OPATA -45550-0Y-0M-05Y 0.3629 2
i 8 AUS29541 8Z7SE01| 2682734 58520 38 CHEN/AE.SQIZ*OPATA -20550D-0Y-0M-05Y 57! 2
i 9 AUS29542 97SE01| 2682733 58520 39 CHEN/AE.SQIZ*OPATA -25550D-0Y-0M-05Y B I @% 2
10 10 AUS29543 10 Z3E01| 2685840 334632 58 CHEN/AE.SQUIZ*WEAVER -29330-0Y-0M-03Y 08 2
l 11/AUS29544 gt 490 41 TRAP#1/BOWIPFALIINEETRAP#1/5/CT CMS594Y02558T-030Y-0300M-0100Y-0100M-0505Y-6M-0SY-05Y 0.162 2
£ 12| AUS29545 2 7QEN] B @324 42 PASTORNSITEMO/I/ICHEN/AEGILOPS 5 CMSS94Y02392T-030Y-0300M-0100Y-0100M-0505Y-3M-0SY-05Y 0.1602 2
ﬁ 13| AUS29546 SEUT| 2478 324 45 PASTORMNSITEMO/3/CHEN/AEGILOPS 5 CMS594Y02392T-030Y-0300M-0100Y-0100M-0505Y-9M-0SY-05Y -0.08014 2
ﬂ 14 AUS29547 14 Z5E01 2478018 158324 48 PASTORNSITEMO/IICHENIAEGILOPS 5 CMS594Y02392T-030Y-0300M-0100Y-0100M-0505Y-14M-0SY-05Y 0.301 2
i 15/ AUS29548 1525 8178 206246 106 CHEMN/AEGILOPS SQUARROSA (TAUSH CMS595Y001145-5Y-010M-0505Y-010M-35Y-0Y-05Y -0.3185 2
i 16| ALUS29549 128177 206246 107 CHEN/AEGILOPS SQUARROSA (TAUS) CMSS595Y001145-5Y-010M-0505Y-010M-55Y-0Y-05Y -0.4145 2
1 17| AUS29550 17 Z5E01 3628176 206246 108 CHEN/AEGILOPS SQUARROSA (TAUSW CMSS95Y001145-5Y-010M-0505Y-010M-95Y-0Y-05Y -0.4867 2
ﬂ 18| AUS29551 67684 206280 223 CROC_1/AE.SQUARROSA (205WKAUZZ CMS595Y001485-18Y-010M-0505Y-010M-95Y-0Y-05Y 0.4533 2
|52] 19 AUS29552 @i HEB‘I 81 206381 223 CROC_1/AE.SQUARROSA (213WPG0O/3/ CMSS95Y002025-16Y-010M-0505Y-010M-15Y-0Y-08Y -0.3433 2
ﬁ 20|AUS29553 28180 206381 224 CROC_1/AE.SQUARROSA (213)//PGO/3/ CMSS95Y002025-16Y-010M-0505Y-010M-28Y-0Y-05Y -0.1082 2
A 21/AUS29554 21 Z5E01 3577945 206381 225 CROC_1/AE.SQUARROSA (213WPG0O/3) CMS595Y002025-16Y-010M-0505Y-010M-35Y-0Y-05Y 0.1808 2
2 22| AUS29555 E 628179 206381 226 CROC_1/AE.SQUARROSA (213WPG0O/3/ CMS595Y002025-16Y-010M-0505Y-010M-45Y-0Y-05Y 0.4268 2
|75] 23 AUS29556 gaE 77944 206381 227 CROC_1/AE.SQUARROSA (213WPG0/3/ CMS395Y002025-16Y-010M-0508Y-010M-105Y-0Y-08Y -0.2458 2
ﬁ 24 | AUS29557 E 628183 206411 53| CROC_1/AE.SQUARROSA (213MPG0O/3/ CMSS95Y002305-1Y-010M-0505Y-010M-55Y-0Y-05Y 0.1808 r 2
ﬁ 25 AUS29558 25 7Z5E01 3631236 210539 129 CROC_1/AE.SQUARROSA (224/OPATA CMS595Y03317T-055M-1Y-010M-0505Y-010M-15Y-0Y-05Y 0.56581 2
ﬁ 26| AUS29559 26 Z5E01 3631235 210539 130 CROC_1/AE.SQUARROSA (224 OPATA CMS595Y03317T-055M-1Y-010M-0505Y-010M-45Y-0Y-05Y -0.3108 2
|27 27 AUS29560 27 Z5E01) 3631234 210539 131 CROC_1/AE.SQUARROSA (224)/OPATA CM3595Y03317T-055M-4Y-010M-0505Y-010M-45Y-0Y-03Y 0.3177 2
ﬁ 28| AUS29561 28 Z5E01 3631233 210539 132 CROC_1/AE.SQUARROSA (224 /OPATA CMSS595Y03317T-055M-4Y-010M-0505Y-010M-108Y-0Y-05Y 0.5567 2
ﬁ 29| AUS29562 20 7Z5E01 3631245 210580, 80 OCHTJB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-15Y-0Y-05Y -0.2953 2
ﬂ 30| AUS29563 30 Z5E01 3631244 210580 81 OCHTJB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-35Y-0Y-05Y -0.4224 2
_31_ 31/ AUS29564 31 Z5E01 3631243 210580 82 OCHTJIB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-45Y-0Y-05Y -0.3018 2
ﬁ 32| AUS29565 32 Z5E01 3631242 210580 83 OCHTJB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-55Y-0Y-05Y -0.3093 2
ﬁ 33| AUS29566 33Z5E01 3631241 210580 84 OCHTJIB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-65Y-0Y-05Y -0.1048 2
ﬁ 34| AUS29567 34 Z5E01 3631240 210580, 85 OCHTJB368.251/BUCI3/CROC_1/AE.SQ CMS595Y03358T-055M-1Y-010M-0505Y-010M-85Y-0Y-05Y -0.2244 2
ﬁ 35/AUS29568 35 Z5E01 3628975 207990 95 FASAN/Z*TEPOCA/IICHENIAEGILOPS § CMSS595Y016015-25Y-010M-050Y-010M-35Y-0Y-05Y 0.4134 2
(36 36 AUS29569 36 ZSED1 3628974 207990 96 FASAN/Z*TEPOCA/3ICHEN/AEGILOPS S CMSS95Y016015-25Y-010M-050Y-010M-4SY-0Y-0SY 0.1142 2
_31 37| AUS29570 37 Z5E01 3628973 207990 97 FASAN/Z*TEPOCA/IICHENIAEGILOPS § CMS595Y016015-25Y-010M-050Y-010M-55Y-0Y-05Y 0 2
_38_ 38|AUS29571 38 Z5E01 3628972 207990 98 FASAN/Z*TEPOCA/IICHENIAEGILOPS 5 CMS595Y016015-25Y-010M-050Y-010M-85Y-0Y-05Y 0.4107 2
ﬁ 39|AUS29572 39 Z5E01 3631239 210580 86 OCHTJB368.251/BUCII/ICROC_1/AE.SQ CMS595Y03358T-055M-6Y-010M-050Y-010M-35Y-0Y-05Y -0.3746 2
40 40 AUS29573 40 Z5E01 3631238 210580 87 OCIMTJIB3658.251/BUCI3ICROC_1/AE.SQ CM3595Y03358T-055M-6Y-010M-050Y-010M-55Y-0Y-03Y -0.5434 2
ﬂ 41/ AUS29574 41 Z5E01| 3631237 210580 88 OCHTJB368.251/BUCIICROC_1/AE.SQ CMSS595Y03358T-055M-6Y-010M-050Y-010M-85Y-0Y-05Y -0.3749 2
£ 42| AUS29575 42 ZSEQ1| 3628595 207477 81| CHEN/AEGILOPS SQUARROSA (TAUSM CMSS595Y0108585-2Y-010M-0505Y-010M-25Y-0Y-05Y 0.7034 2
ﬂ 43 AUS29576 43 ZSE01| 3628594 | 207477 82| CHEN/AEGILOPS SQUARROSA (TAUSM CMSS595Y0108585-2Y-010M-0505Y-010M-35Y-0Y-05Y 0.7324 2
ﬂ 44 AUS29577 44 ZSE01| 3628593 207477 83| CHEN/AEGILOPS SQUARROSA (TAUSM CMSS95Y010885-2Y-010M-0505Y-010M-65Y-0Y-05Y 0.4812 2
ﬂ 45 AUS29578 45 ZSE01| 3628592 | 207477 84| CHEN/AEGILOPS SQUARROSA (TAUSW CMSS95Y0108585-2Y-010M-0505Y-010M-75Y-0Y-05Y 0.08753 2
ﬂ 46 ALUS29579 46 ZSEQ1| 3628591 207477 85 CHEN/AEGILOPS SQUARROSA (TAUSM CMSS95Y0108585-2Y-010M-0505Y-010M-85Y-0Y-05Y 0.7607 2
ﬂ 47 | AUS29580 47 ZSEQ1| 3628590 207477 86| CHEN/AEGILOPS SQUARROSA (TAUSM CMSS95Y0108585-2Y-010M-0505Y-010M-95Y-0Y-05Y 0.6726 2
ﬂ 43 AUS29581 48 ZSE01| 3628720 207688 204 CHEN/AEGILOPS SQUARROSA (TAUSM CMSS95Y012995-12Y-010M-0505Y-010M-85Y-0Y-05Y 0.1272 2
ﬂ 49| AUS29582 49 ZSE01| 3628977 208005 32| CHEN/AEGILOPS SQUARROSA (TAUSW CMSS95Y016165-8Y-010M-050Y-010M-85Y-0Y-05Y 0.05955 2
n &N AlIS205272 &N 7SEN1. 2A22122 2NAARE 132 CRAC A/AE SNLIARRASA (ANEMKALIZIE CHSSOEVAN22AS-NANNV-NINAM_12V_N1NM_2SV_NV_ ey n4ana 5
4 4 » My Description % Observation / r< | |
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@ Desktop
= 'j My Computer
[# _ﬁ 32 Floppy (A:)
[# =s® Local Disk (C:)
X =s® Data (D:)
[# Lk DVD/CD-RW Drive (E:)
# % (G:) Lafs on 'nravsshared2

# ¥ (H:) agidelac on 'ITS Central Filestore (soefile)

= =& Removable Disk (I:)
IJ DerivedSynthetics
|5 Documents
[C3) GEBEI_MNEW
| |53 Genotypic data
|C3) Heatmap_pdf
I c1s
(D) LoD _str
|21 NRAssocAnalysis
E ) Papers
I2) PEWGM_Project
|3 Phenomeatas
IC3) PHS pics
¥ |7 Speed Breeding
& () SyntheticsProject
[ |C3) System
# |C7) WheatBreeding
# L) WheatBreedingSimulation
# 2 (M:) ids on mendel on 'Lafs-186'
# 2 (N:) Lafs on 'nravsshared?
# % (Q:) lan_Laptop on 'Lafs2-191'
=] § (5:) allstaff on ‘nravsshared’

[+

=+

I+

X Mame Size
~ EBILOELAZ002_ANALYSIS. s 45 KB
| EH|BILOELAZ2003_ANALYSIS.us 44 KB

EBILOELA2004_ANALYSIS. s 60 KB
& |BILOELAZ005_ANALYSIS. xs 53 KB
B fB1 OFLA2006_ANALYSIS, xls | B1KB
B | HORSHAM2006_ANALYSIS. xls 95KB
B | HORSHAMIRRIGATED2002_ANALYSIS, s 43 KB
Bl HORSHAMIRRIGATED 2003_ANALYSIS s 41KB

@_]HDRSHAMIR JTED2004_AMNALYSIS, S5 KR
Sroeswrpdefivedssynthet
@HDRSHAMRAINFE:!ZUGE_ANALTSIS.MS 43 KB

E_.]HDF‘.SHAMRAIFBEI @1555

B |HORSHAMRAINFED2004_ANALYSIS. xis

S metrials in totaf

@NARRABRIZUUS_ANALTSIS.KIS 50 KB
@_]NARRAERIZDU*LANALYSIS.KIS a5 KB
i@';]N.\!'.RRJI!'.EER_IZ[ZIIIII 5_AMALYSIS.xls 54 KB
|%f]hl.El.RRJEI.E!R_IEIIJEII6_.El.l'~.l.\!'.L"|‘SIS.m.‘ls 31KB
E_.]F‘.DMAEUDZ_N*JALYSIS.KIS 46 KB
@F‘.DMAEDUS_MALYSIS.MS KB
@RDMAEDU‘}_MAL?SIS.KIS a0 KB
@]F‘.DMA}_‘HU 5_AMALYSIS. xls 54 KB
@F‘.DMAEUDE_N*JALYSIS.H‘IS 82 FKB
@RDSE‘WDRWEUUq'_ANﬂLYSIS.HS 68 KB
@RDSEWDR'IHYEDUE_ANALYSIS.MS 78 KB
I%f]'|.|'l.|'Dl‘wIIE.I!'.I"'.IHILLSZCID2_.\!'.N.|!'.L"|"SIS.xls 46 KB
@]WDNGMHILLSZUDG_ANAL?SIS.KIS 68 KB

trials anck

Type

Microsoft Excel Wor...
Microsoft Excel Wor,..
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor,..,
Microsoft Excel Wor...
Microsoft Excel Wor...

08050& Excel Wor...

Microsoft Excel Wor,..

icrosoft Exﬁu‘@. i3
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor, .,
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor,..
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor, ..
Microsoft Excel Wor,..
Microsoft Excel Wor...
Microsoft Excel Wor...
Microsoft Excel Wor...

Date Modified
28/10/2007 &:
28/10/2007 8t
28/10/2007 8:
28/10/2007 &:
28/10/2007 &:
28/10/2007 &:
28/10/2007 8:
28/10/2007 8:
28/10/2007 &:
28/10/2007 &:
28/10/2007 3:
28/10/2007 8:
28/10/2007 8:
28/10/2007 &:
28/10/2007 8:
28/10/2007 8:
28/10/2007 8:
28/10/2007 &:
28/10/2007 &:
28/10/2007 8:
28/10/2007 8:
28/10/2007 &:
28/10/2007 8:
28/10/2007 8:
28/10/2007 8:
28/10/2007 8:
28/10/2007 &:
28/10/2007 &:

15 AM
17 AM
18 AM
18 AM
19 AM
19 AM
15 AM
17 AM
18 AM
15 AM
17 AM
17 AM
18 AM
19 AM
17 AM
18 AM
18 AM
18 AM
19 AM
17 AM
18 AM
15 AM
18 AM
19 AM
18 AM
19 AM
17 AM
19 AM



Two stage analysis
-

e First stage
- Spatial analysis of each trial

e Second stage
- GE and/or GGE model

e Not considered optimal
— But > 10 trials is good



First stage

« ]
e Model

— obs ~ mu + treatments + trend + residual

- Treatments treated as fixed in first stage
e This is only a first stage of a two stage analysis

e First stage predictions are intermediate and are not
Intended to be interpreted

e They are equivalent to the superseded fixed model
ANOVA estimates



Second stage — GE model
c—

e GE model

— obs(weighted) ~ fixed(mu + trials) + random(entries + trials.entries
+ residual)
— Fit all trial effects by multiple linear regression
e To ensure all treatment effects are centred on the mean of each trial
— Analyse deviations from regression by a random model

e Model can accommodate a large number of structured models to cater
for different assumptions

- BLUPs for entries are averages of deviations over all data
e Examine overall entry performance

— Variance components are available for design of testing strategies
e entry, location.entry, year.entry, location.year.entry, residual



Second stage — GGE model

« _
e GGE model

obs(weighted) ~ fixed(mu + trials) + random(environment
class.entries + rest of environment.entries + residual)

BLUPs of entry predictors for each environment class are
averaged over all data for that environment class

Examine entry performance over environment class
e Either space —
— region — location — mega-environment
e Ortime —
— period - year



Recommendation
oo

e Store results of first stage analysis
e Why?
- Researches can analyse any subset of data by an

appropriate second stage analysis

e Subsets can be
- Regions (WR, NR, etc)
— Time (time)
— Entry subsets (Families, Disease resistant subsets, Derived
synthetics)

- Researches can supply any subset of information

e CIMMYT lines, or Contract sub sets, or ???
— Eliminates requirement to run ‘special’ trials



Example
-

e Derived synthetics

— 28 trials over 5 years with different sets of derived
synthetics

e For example
- Analyse only checks



Incidence of Checks
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