
ABSTRACT

International Conference

A S���������� D���� W���� C���� 
��� F��� S������� ��� H������ L����

FROM SEED TO PASTA III

Bologna - Italy, 19-21 September 2018

P.1.07

GENOME WIDE ASSOCIATION STUDY REVEALS NOVEL QUANTITATIVE LOCI 
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Drought is one of the most devastati ng stressors limiti ng crop survival and adaptability, thereby aff ecti ng 
yield loss. Osmoti c adjustment (OA) is one of the major components of drought resistance in crops thanks 
to an acti ve accumulati on of solutes in response to a water potenti al reducti on, thereby maintaining tur-
gor. Although yield diff erences in wheat yield have been correlated to OA capacity, the geneti c basis of this 
trait is unknown. 
This work reports the fi rst Genome Wide Associati on Study (GWAS) in durum wheat for OA as well as for 
relati ve water content (RWC), osmoti c potenti al (ψs) and dry biomass (DB) under full and defi cit irrigati on 
conditi ons. In the fi eld trial in 2018 at the Maricopa Agricultural Center (AZ), 248 durum wheat elite lines 
and culti vars from worldwide (Durum Panel) were evaluated according to a randomized block design with 
two replicates. Leaf samples were fi rst collected at fl owering under well-irrigated conditi ons and 10 days 
later under severe water-stressed conditi ons. To analyze OA, eight fully expanded fl ag leaves were sam-
pled from each plot, re-hydrated to full turgor for 8 hours and stored in freezer. The extracted leaf sap was 
collected for measuring ψs using an osmometer. The resulti ng osmolality (mosmol kg-1) was converted to 
osmolarity (MPa) to evaluate OA as ψs (control) - ψs (water-stressed). 
The geneti c characterizati on of the Durum Panel was carried out with the Illumina iSelect wheat 90K SNP 
assay. A Mixed Linear Model (MLM) for GWAS was performed in Tassel in order to identi fy the geneti c 
intervals harboring loci controlling OA, RWC, ψs and DB. Two major QTL hotspots on chromosomes 6AS 
and 6AL were found to concurrently aff ect OA, RWC and DB with a positi ve eff ect of OA on both RWC and 
DB. These results support OA as a prime drought-stress adapti ve trait in support of plant producti on under 
water-stressed conditi ons in durum wheat.


