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Matching historical trial data with diversity 
analyses to identify genomic regions commonly 

found in germplasm adapted to stresses 

At CIMMYT, 30 
years of trial data 

have been analyzed 
and genotypes 

spanning this period 
are being genotyped 

using DArT

These regions 
can be used to 
identify 
parents and 
improve 
selection for 
stress



Association mapping (AM) 
assumes many generation of meiosis and 
thus it removes association between a 
QTL and any marker that is not tightly 
linked to it – linkage disequilibrium (LD)

AM allows for much finer mapping than 
standard linkage (bi-parental cross) 
approach



CIMMYT wheat for AM -- Data

ESWYT 20 Traits
47 genotypes              Grain yield   
6 sets of sister lines    Maturity

Leaf Rust
ESWYT 24 Stripe Rust
47 genotypes               Powdery Mildew
8 sets of sister lines

Number of sites 97



1A
LD 
Block Marker         Position cM      TRAIT

. .
0.9 wPt6709 29.4 LR
0.9 Glu-A3 29.7
0.9 wPt8455 29.7
0.9 wPt4029 30.3 LR

. .
1AS Xbarc263 39.8

. .
1AL Xwmc611 56.0

. .
wPt9757 61.5 LR
Xwmc304 61.9

1AL Xwmc312 62.4
. .

0.6 wPt5316 70.5 PM
0.6 wpt0128 71.1 PM

. .
0.0 wPt5274 81.0 LR
0.0 wpt2976 81.0 LR YLD
0.0 wpt0164 81.0 YLD
0.0 wpt4709 81.0 LR MAT
0.0 wPt1078 81.0
0.0 wPt6754 81.0 LR
0.0 wPt6005 81.3

.              . 



1B
LD 
Block  Marker Position cM TRAIT

P46/M50328 0.0
1BS Xwmc49 7.5

ksuG9a 7.7
ksuD14b 9.6
wPt2988 9.6

17.9    wPt8949 10.1 LR
17.9    wPt8267 10.6
17.9    wPt7094 11.4 LR
17.9 . .
17.9 wPt3465 17.7 LR
1BS Xbarc1281 8.6

. .
wPt0974 34.5 LR
. .

1BS barc8 55.6
Xwmc619 58.7
wPt5678 59.3 PM SR

1BS Xgwm18 60.0
. .

1BL Xwmc611 67.1
. .

0.0 wpt2526 108.2 PM
0.0 wpt3475 108.2
0.0 wPt0944 108.2 PM



1D
LD 
block marker Position cM TRAITS

. .
1DS Xbarc149 16.8
1DS Xwmc147 22.3

. .
wPt3738 46.0 LR PM YLD
. .
wPt9380 68.0 LR
wPt7038 68.3 LR MAT
. .

1DL Xwmc590 71.4
. .

1.9 wPt1263 152.0
1.9 wg241 152.0
1.9 P36/M493 152.3
1.9 wPt4427 152.3
1.9 wPt7697 152.3 PM
1.9 wPt8545 152.3
1.9 wPt7092 152.4
1.9 wPt2897 152.6
1.9 wPt1531 153.3
1.9 wPt4687 153.9

. .



LR regions found 
in this study LR genes reported in the literature

1AS Lr10
1AL ?
1BS ?
1BL Lr26 (SR31) Lr33 Lr44: tr. spelta Lr46 Lr51
1DS

2AS Lr17 Lr37 (Sr38): tr. ventricosa Lr45:secalis

2BS Lr13 Lr16 (Sr23) Lr23
2BL Lr50: tr timopheevi
2DL ?

3BS/3BL Lr27 (Sr2)

4AL Lr28: tr speltoides
4BS Lr12 Lr31

5BS ?
5BL Lr18: tr timopheevi
5DS ?

6AS ?

7AS Lr47: tr speltoides
7BS ?
7BL Lr14a/b



PM regions found in this study PM reported in the literature

1AL pm17
1BS pm8
1BL pm8
1DS pm24, pm10
1DL pm10
2AS
2BS pm6
2BL pm6
2DL
3AS
3BS pm13
3BL pm13
4AL pm16
4BL pm7
5BS
6AS pm12
6AL pm12
6BS pm11, pm14
6BL pm14
7AS pm18
7BL pm5
7D pm15, pm19

PM not found in this study but reported
1AS pm3
7AL pm1 pm2
2AL pm4



Conclusions: How will the outputs of 
this work affect plant improvement?

■Allows characterization of different types of 
germplasm: breeding material (relevant to 
breeding program); genebank materials 
(maximum diversity and therefore allelic 
characterization)

■ Identify marker-trait association via 
multilocation trials thereby enhancing MAS of 
target traits 



■ QTL discovery should be faster than linkage 
mapping

■ Potential identification of alleles associated with 
wide adaptation 

■ New alleles of previously identified genes can be 
identified in genebank materials and characterized 
to determine their relative value (more difficult to 
measure depending on frequency of new alleles?)

Conclusions: How will the outputs of 
this work affect plant improvement?
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