
Poster Abstracts P-077

IDT6-058 | Identification of QTL and eQTL for drought stress tolerance and leaf senescence 
in juvenile barley

Wehner G1,2, Balko C1, Humbeck K2,3, Zyprian E4, Ordon F1,2*

1Julius Kühn-Institut (JKI), Federal Research Centre for Cultivated Plants, Institute for Resistance Research and Stress Tolerance, Quedlinburg/ Groß 
Lüsewitz, Germany
2Interdisciplinary Center for Crop Plant Research (IZN), Halle (Saale), Germany
3Martin-Luther-University Halle-Wittenberg, Institute of Biology, Halle (Saale), Germany
4Julius Kühn-Institut (JKI), Federal Research Centre for Cultivated Plants, Institute for Grapevine Breeding Geilweilerhof, Siebeldingen, Germany
*E-mail: frank.ordon@julius-kuehn.de

IDT6-057 | Genetic variability for fodder quality traits in sorghum under different water 
regimes

Kanuganahalli V1, Kodukula  P2, Devulapall R2, Deshpande S1*, Vadez V1, Blümmel M 2,

1International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India
2International Livestock Research Institute, Hyderabad, India 
*E-mail: s.deshpande@cgiar.org

Sorghum is grown as a dual purpose crop yielding food (grain) 
and fodder (stover) in marginal environments of Asia and 
Sub-Saharan Africa. Application of genomics and trait discovery 
tools in breeding program can expedite genetic improvement of 
fodder quality. Earlier reports suggested that a difference of one 
percentage unit in stover digestibility increases livestock output 
of 6 to 8%. To characterize fodder quality traits in sorghum and 
to identify genomic regions related to t[hose traits, a set of map-
ping population parents (24) were evaluated under two water 
regimes (control and stress) over 3 years at ICRISAT-Patanche-
ru. In vitro organic matter digestibility (IVOMD%) – a key stov-
er quality trait, test weight (TW-g), stalk yield (SY-Kg/ha) and 
grain yield (GY-Kg/ha) recorded significant variation across 

genotype, treatment, year and  interaction effects. Across sea-
son analyses revealed a range of 45.8% to 50.4% for IVOMD, 
variation from 1.9g to 4.1g for TW. The SY and GY recorded a 
mean value of 4552 Kg/ha and 3152 Kg/ha, across years. While 
heritability estimates across seasons were on higher side for TW 
(0.85), SY (0.77) and IVOMD (0.70), it was lower for GY (0.39). 
A positive correlation of 0.63 and 0.79 was observed for SY – 
IVOMD and plant height (PH) - SY, respectively. This further im-
plied that an opportunity exists for simultaneous improvement 
in both yield and fodder quality. We identified a parental set 
of ICSV1 and ICSV700 having consistently contrasting values 
across all seasons for IVMOD for further genetic mapping of the 
fodder quality traits in sorghum. 

Premature leaf senescence induced by drought stress is a main 
factor for yield losses in barley (Hordeum vulgare L.). Research in 
drought stress tolerance has become more important, as climate 
change will increase the number of drought periods. Hence, tol-
erance to drought stress has become an important goal in barley 
breeding. The aim of this study was to identify genomic regions 
involved in drought tolerance and leaf senescence in early de-
velopmental stages of barley. For this purpose phenotyping, 
genotyping and expression analyses were conducted on 156 
genotypes, and based on these data genome wide association 
studies (GWAS) were performed. After a four weeks stress pe-
riod (BBCH 33), six physiological parameters for drought stress 
and leaf senescence were determined in the control and stress 
variant in greenhouse pot experiments. Leaf colour and biomass 
yield, the main traits for leaf senescence and drought stress, 

were significantly correlated (r=0.36) under drought stress con-
ditions and significant phenotypic variation was observed. Anal-
ysis of variance revealed significant genotype and treatment 
effects. Based on these phenotypic data and 3,212 polymorphic 
SNPs with a minor allele frequency >5 % derived from the Illumi-
na 9k iSelect SNP Chip, 47 quantitative trait loci (QTL) were de-
tected under stress conditions. Major QTL for drought stress and 
leaf senescence were located on chromosome 2H and 5H. Ex-
pression analyses of a set of 14 genes involved in drought stress 
and early leaf senescence on these 156 genotypes resulted in the 
identification of 13 eQTL, of which one is located in the same 
region of chromosome 5H as the QTL for biomass yield and leaf 
colour under drought stress. Respective markers may be used in 
future barley breeding programmes for improving tolerance to 
drought stress and leaf senescence.


