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The total production of oil crops has strongly increased over the past 30 years
due to a steadily growing demand in food, feed and non-food uses (e.g. biofuel) of
vegetable oils and their by-products. To cope with the impact of climate change, current
breeding efforts worldwide are focused on sustainable production and higher oil yield
per unit area of land with a view to increase tolerance to biotic and abiotic stress. The
Institute of Field and Vegetable Crops (IFVCNS), from Novi Sad, Serbia has long tradition
in breeding and production of major oil crops, such as sunflower and rapeseed.

In the light of climate changes sunflower is one of the higher adaptation crops
due to deep roots prevent erosion and allow drought and other unsuitable conditions
to be survived. Therefore, breeding for biotic and abiotic stress tolerance proved to be
the most economic and environmental friendly method. Breeding strategies at IFVCNS
related to rapeseed are based upon the basic research of seed yield components and
seed yield and quality. However, there is a need to develop new varieties which are more
efficient in exploiting water, energy, and fertilizer to improve and increase its adaption
capability under different environmental conditions and get improved and sustainable
yields.

Beside sunflower and rapeseed numerous other plant species are also regarded
as a possible oil source and various adaptability potentials, such as castor oil plant,
safflower, flax, mustard, false flax, sesame, caper spurge, mary thistle and oil pumpkin.

This study was supported by Ministry of Education, Science and Technological
Development of Republic of Serbia, project TR31025, Provincial Secretariat for Higher
Education and Science of Vojvodina, project 114-451-2126/2016-03, and COST Action
CA 16212.
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Phenotypic plasticity is considered one of the major means by which plants
adapt to environmental stresses. Adaptive to drought acquired by crop wild relatives can
be used for crop improvement. Wild emmer wheat (WEW), Triticum dicoccoides, the
progenitor of domesticated wheat, is an important source for wheat improvement. We
used high density genetic map derived from T. durum (cv. Langdon) crossed with WEW
(G18-16) for QTL mapping of 17 complex traits, including yield, morphology, phenology,
biomass and four physiological traits associated with drought response, measured in
two water regimes. Residuals of regression between values of traits in control and stress
conditions were used as derivative traits for QTL mapping of plasticity in response to
drought stress. A total of 33 out of 78 QTLs were identified with plasticity effect on at
least one trait. Five QTLs were identified for plasticity traits only, and for nine QTLs we
identified effects on plasticity traits without significant effects on the corresponding initial
traits. Twelve QTLs affected plastic-yield related traits.

The QTL7B.1, with WEW favorable allele, had major plastic effects on yield
related traits and phenology. Based on WEW sequence (1) we suggest Vrn-B3 as
candidate gene for QTL7B.1. Our results shed light on the genetic architecture of wheat
plasticity in response to water stress and confirmed the importance of taking into account
variation of phenology in the genetic analysis of plant adaptation. Genetic diversity of
WEW allows us to identify new QTLs that can be used for improving drought tolerance of
wheat cultivars.




