
Phenology

Chromosomes 6H 

and 7H emerged 

from preliminary 

analyses as 

important regions 

for drought 

tolerance. 

Amazingly, 50 

markers were 

enough to detect 

regions with stable 

QTL effects on 

yield. 
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Improvement of stable crop performance under drought 

conditions is a slow, laborious and difficult task for plant 

breeders due to the extremely complex genetic basis of 

yield, the complexity of drought, and the diversity of 

drought tolerance strategies developed by the plants, 

involving a large number of genes and processes. 

Conventional QTL studies cannot account for all these 

complexities as they are based upon single pair crosses.

This study is therefore based on diverse barley germplasm, 

DBG, representing distinct geographic regions from around 

the Mediterranean rim and elsewhere. The DBG takes 

advantage of recombination in several backgrounds over 

many generations to identify and confirm candidate 

genomic regions associated with yield and drought.

50 EST and 

genomic 

molecular markers 

and 4 chloroplast 

molecular markers 

have been used to 

screen diversity 

and analyze 

population 

structure of a 

collection of the 

DBG, comprising 

192 barley 

genotypes. 

Considering all the 

germplasm assayed 

with the SSR set, there 

are 435 alleles with an 

average of 8.7 per 

locus. Diversity values 

range from 0 to 0.915 

with an average of 

0.605. 

Comparing diversity 

values between 

landraces and cultivars 

(84 and 104 samples 

respectively), we can 

observe a decrease of 

diversity with 7.35 and 

6.58 alleles per loci for 

landraces and cultivars 

respectively.

Population substructure needs to be 

investigated to avoid false 

associations likely to be related to 

different time periods or geographic 

areas. Different approaches have 

been used to investigate population 

structure prior to any association test. 

Four Chloroplast SSRs have been 

genotyped on the DBG, and their 

maternal inheritance is important to 

the understanding of population 

substructure.

Five main groups can be 

distinguished within the DBG: North 

Mediterranean Spring and Winters, 

East Mediterranean, Turkish 

accessions, and South Mediterranean 

that appears to be spring 6 rows but 

they seem to be relatively diverse in 

terms of origin.

In order to correct 

for the effects of 

vernalization, 

diversity on 

VRN-1 and VRN-2 

has been 

screened on the 

DBG, as well as 

different genes 

that control 

photoperiod 

requirement.

A number of 

candidate genes 

emerging from 

expression 

studies, 

particularly those 

identified under 

stress regimes, 

are being 

genotyped on the 

DBG using SNPs 

and CAPs 

molecular 

markers.

Distribution of 50 EST and genomic SSR markers used
in the project across the seven barley chromosomes

GERMPLASM TYPE
Landrace
Old cv
Modern cv
Total 

Italy

6
10
22
38

Jordan

19
0
2

21

Morocco

27
0
6
33

Spain

8
14
12
34

Turkey

10
8
9
27

UK

14
10
15
39

Total 

84
42
66
192
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STRUCTURE software was used to estimate membership coefficients and assign accessions to inferred clusters.

Inferred population structure with five clusters.  Each individual is represented by a thin vertical line, which is 
partitioned in K coloured segments representing the estimated membership fractions of the individuals at K=5.
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Principal coordinates, PCO, and dendogram, 
estimated using similarity matrix from 49 SSR 
loci and 1 SNP
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- Product sizes of alleles at each marker locus converted to binary marker
- Alleles found in <10 individuals ignored
- Include 5 groupings produced from STRUCTURE
- Multiple regression on groupings and binary markers with 1% threshold
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