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Category: B (Certificated methodology)

Certification methodology is based on linking growth models, regional climate models with experimental fields as tools for predicting
the development of the production process of thermophilic vegetables and yield parameters of new oilseed rape varieties tested in the
context of climate change. For the research on thermophilic vegetables and oilseed rape, soil-plant-atmosphere growth models included
inthe Decision Support System for Agrotechnology Transfer (DSSAT) models were used, and their outputs were validated by experiment
under field conditions. The methodology illustrates the need for stronger linkages between experiments and growth models from
defining the problem to validating and solving new research questions. For the first time, the ability of the CROPGRO-Tomato, CROPGRO-
Papperand CROPGRO-Canola models to simulate growth, development and yield parameters of thermophilic vegetables (tomato variety
TORNADO F1 and hybrid pepper Superamy F1) and three oilseed rape varieties (Architect, Temptation and Snézka) with different soil
and climatic conditions in the Czech Republic was investigated. Itis connected to the ongoing field experiments for the validation of these
models to the required extent, which has notyetbeen carried outin the Czech Republic. Since there is currently no developed research on
vegetable cultivation in the Czech Republic, this methodology will provide new and crucial insights for developing different scenarios of
possible adaptations for the model crop and assessing the effectiveness of adaptation measures. Scenarios of coupled climate risk
impacts on the soil-plant-atmosphere cropping system in the context of climate change were developed. It mapped the projection of
perspective areas in terms of tomato cultivation according to three regional climate models (the coldest and drier, the middle estimate
and the warmest at the same time wetter model) across the territory of the Czech Republic. In addition, the risk of damaging spring frosts
according to current and future climate models and scenarios across the territory of the Czech Republic was mapped. In the
Environmental Module of DSSAT was created temperature impact scenarios combined with an increase in CO2 concentration, or a
decrease/increase in precipitation during tomato and pepper crop cycles. This work is a response to the results of testing rapidly
evolving modern varieties adapted to ongoing changes not only in climatic conditions but also to changes in market demands.
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