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Abstract 

 

In this study, oil sunflower production irrigated by groundwater was analysed in regards to the energy efficiency and 

greenhouse gas (GHG) emission. This research was performed at 19 farms growing sunflower under the irrigation area 

of Konya-Başgötüren town groundwater irrigation cooperative for 2019 vegetation cycle. The farmers applying drip and 

sprinkler irrigation systems were 6 and 13, respectively and they applied different irrigation levels. In that regard, by 

grouping farmers in accordance of irrigation methods and irrigation water regimes, separate treatments were obtained. 

In the context of the research, inputs used, amount of inputs as well as yield were determined individually in the farmer 

basis. By using unit energy equivalent of inputs and GHG emission factors energy input and GHG emission were 

determined and were assessed by using the relevant indicators. In results, sunflower production with drip irrigation 

system was found more successful in regard to the energy productivity. None difference was found between both the 

irrigation systems in term of the environmental impact. Drip irrigation with 250-350 mm water application was found 

the most successful in respect to the yield, energy productivity and low GHG emission. 
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Sunflower is among the most important oil 

crops worldwide and is originated from the Central 

America. Annual oil sunflower production of the 

world was 26533596 ha in 2017. Russia and 

Ukraine are the leading sunflower countries of the 

world. Among the first 10 countries with the 

greatest sunflower production lands, Turkey has 

the 7th place (FAOSTAT, 2019). Turkey is also 

among the important sunflower producer countries. 

In Turkey, oil sunflower was cultivated over 

650870 ha land area in 2020 (TÜİK, 2021). 

However, only 26.1% of these production lands are 

used under irrigated conditions. In this sense, 

Konya province has an important share in 

sunflower production of Turkey (Yavuz N. et al, 

2019). According to TÜİK data, in 2020, 10.3% of 

oil sunflower farming of Turkey was practiced in 

Konya province. Sunflower farming is generally 

practiced under irrigated conditions in Konya 

region and the province alone constitute about 43% 

of total irrigated sunflower farming lands of 

Turkey. In Konya region, irrigation is the most 

significant input in sunflower farming. 

Groundwater-based irrigation operations use quite 

much energy and thus constitute a significant cost 

item in agricultural practices. Groundwater 

resources are used in majority of irrigations 

performed in Konya region (Topak R. et al, 2008; 

Topak R. et al, 2011; Yavuz D.  et al, 2015).  

Agriculture production is both an energy 

user and energy supplier system. When using solar 

energy to produce biomass, plants capture 

atmospheric carbon dioxide (CO2) as their main 

source of carbon. Agriculture supplies energy by 

growing crops that convert solar energy into 

biomass, which in turn supplies energy to human 

beings and animals. On the other hand, agriculture 

uses large quantities of energy inputs such as seed, 

diesel fuel, electricity, fertilizer, plant protection, 

chemicals, machinery and human labor. Besides 

the energy consumption, greenhouse gas (GHG) 

emission and global warming potential (GWP) 

issues are also critical in the agricultural 

production systems in recent twenty years 

(Khoshnevisan B. et al, 2013). Because, 

greenhouse gases such as carbon dioxide (CO2) 

and non–CO2 gases (N2O: nitrous oxide; CH4: 

methane) are produced as a result of agricultural 

activities, enhance the natural greenhouse effect. 

However, agricultural crops bind CO2 from the air 

via the photosynthesis process, but crop production 

on farmer’s field is also a source of GHG 

emissions. Moreover, for each crop the CO2 

fixation is much higher than the CO2 emissions 


