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Sunflower is one of the leading oil crops in both global and domestic agriculture 

and occupies a leading position in the structure of commercial products in Ukraine's 

agricultural sector. This is due not only to the high productivity potential and actual 

yield of the crop, but also to the significant sown areas. Over the past ten years, there 

has been a steady increase in the gross harvest of sunflower seeds, as well as growth in 

the volume of its industrial processing. Analysis of the dynamics of statistical 
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indicators confirms the stable development of sunflower production, which once again 

emphasizes the strategic importance of this technical crop for the country's economy 

[6, 7]. 

A detailed study of the factors that contribute to the growth of sunflower 

production shows that this mainly occurs through the expansion of its cultivation area. 

However, increasing sunflower yields through technological solutions, in particular, 

improving technical means, increasing the use of mineral fertilizers, introducing 

modern plant protection products, and other innovative resources, has not yet reached 

its maximum potential [3]. In such conditions, it is particularly important to improve 

the structure of cultivated areas, in particular by reducing excessive sunflower crop 

rotation in regions with the highest concentration of sunflower production. The 

frequent return of crops to their previous growing sites leads to soil degradation, 

intensification of phytopathogens, and the spread of pests. For the conditions of the 

Left-Bank Forest-Steppe of Ukraine, it is important to ensure the stability of sunflower 

acreage at a level consistent with agroecological requirements for the share of the crop 

in the crop structure. At the same time, further development of the industry should be 

based on intensification of scientific research aimed at improving key elements of 

cultivation technology, namely fertilization systems, measures to protect crops from 

harmful organisms, the use of new-generation growth regulators, improvement of 

technical support, and the introduction of adaptive technological solutions [2]. 

Based on the results of field studies conducted during 2024–2025, the influence 

of mineral nutrition on the formation of linear parameters of sunflower plants was 

determined. Thus, in the early-maturing hybrid Yarilo, a gradual increase in plant 

height was observed with an increase in the rate of mineral fertilizers. On average, over 

two years, plant height varied between 142.9 and 148.9 cm, and the maximum increase 

in stem length (6.0 cm, or 4.2% relative to the control) was observed in the variant with 

full mineral nutrition (N90P100K90).  

The mid-early hybrid Ravelin also shows a pronounced positive response to 

fertilizer levels. The average value over the years of research was 153.9 cm in the 

variant without fertilizers and 163.9 cm at the maximum dose. The height increase of 

10.0 cm, or 6.5% compared to the control, confirms the high sensitivity of this hybrid 

to improved mineral nutrition. The average height of sunflower stems over two years 

was within the range of 163.9–169.9 cm. When applying the full rate of fertilizer, the 

excess of this indicator over the control was 6.0 cm (3.7%). At the same time, the 

variation in plant height was less pronounced, which may indicate the hybrid's lower 

sensitivity to changes in the nutrient supply or its high growth potential. 

Another important biometric indicator for sunflower plants is the diameter of the 

panicle [1, 5]. In experiments conducted by V. M. Totsky and O. I. Leny [8], it was 

found that the use of fertilizers led to an increase in the size of the panicle by 5–7%, 

and according to V. M. Demenko [4], this parameter increased by 15–20% relative to 

the control. Our research results confirm that the application of mineral fertilizers has 

a positive effect on the formation of the sunflower panicle diameter. Thus, in the early-

maturing Yarylo hybrid, with the application of the minimum rate of nitrogen-

phosphorus fertilizer (N50P60), the diameter of the panicle increased by 0.3 cm, or 2.1% 
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compared to the control. A further increase in the dose of nitrogen and phosphorus 

ensured a further gradual increase in this parameter. The maximum effect was observed 

in the variant with full mineral fertilization, where the diameter of the panicle increased 

by 0.9 cm, or 6.4%. The Ravelin (mid-early) and Guslyar (mid-ripening) hybrids 

showed a similar response to mineral nutrition levels, but the degree of sensitivity was 

different. The Ravelin hybrid reacted most noticeably to an increase in the dose of 

mineral fertilizers: the diameter of its panicle increased by 0.8–1.4 cm, which exceeded 

the control by 5.1–10.3%. The Guslyar hybrid showed less sensitivity to changes in the 

nutrient supply – the increase in the size of the panicle was only 0.1–0.8 cm, or 0.7–

5.9%. 

The generalization of research results confirms the effectiveness of balanced 

mineral nutrition for stimulating the formation of biometric parameters of sunflower 

plants. However, the maximum realization of the potential of the applied rate of 

mineral fertilizers is possible only if it is established taking into account the biological 

characteristics of the specific hybrids and the agroclimatic conditions of the growing 

season. 
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