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Abstract  

Thus, the influence of weather conditions on the productivity of sunflower hybrids was proved in field ex-

periments. On average, over the years of research, the maximum seed productivity at the level of 3.41 was provided 

by the hybrid Region for plowing to a depth of 28-30 cm and compliance with the biologically optimal irrigation 

regime. The minimum result was obtained on non-irrigated plots with the Souvenir hybrid without tillage, where 

the yield decreased to 0.91 t/ha or 3.7 times. Comparison of the influence of the studied factors on the yield of 

sunflower proved the maximum efficiency of irrigation, which provided the formation of 61.8%. The method and 

depth of tillage, the share of which was 12.1%, also had a significant effect on plant productivity. The hybrid 

composition had the smallest effect on the yield of the studied crop - 5.8%. The effect and interaction of the studied 

factors was less than 5%, and the influence of unaccounted for factors was equal to 7.7%.  
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With the development of market relations, the de-

mand for sunflower and products of its processing has 

increased significantly in both domestic and foreign 

markets, seed prices have risen significantly, which has 

made this crop one of the most profitable. At the same 

time, a more efficient and rational way to increase gross 

fees is to invest in irrigation and the latest cultivation 

technologies [1-3]. Intensification of the agricultural 

sector on irrigated and non-irrigated lands should in-

crease the productivity of crops, reduce energy con-

sumption, irrigation water and preserve soil fertility un-

der conditions of fuller use of the natural and climatic 

potential of the Southern Steppe of Ukraine [4]. There-

fore, there is a need to explore a range of issues, the 

most important of which are to increase sunflower 

yields by optimizing the water-air and nutrient regimes 

of the soil and phytosanitary condition of crops, 

through irrigation and rational methods and depth of 

basic tillage [5].  

During the cultivation of sunflower in 2016, re-

search showed that in non-irrigation control without 

basic tillage, crop yields reached the lowest values and 

amounted to 0.94 t/ha. Seed productivity of Polit 2 and 

Region hybrids exceeded 3 t/ha under the resource-sav-

ing irrigation regime and deep plowing by 28-30 cm. 

The use of biologically optimal irrigation regime al-

lowed to obtain seed yield over 3 t/ha on all hybrids 

plowing to a depth of 28-30 cm and peeling to a depth 

of 12-14 cm. The yield of seeds without cultivation 

ranged from 2.09 to 2.35 t/ha or was 39.5-61.3% less.  

In the conditions of air drought and decrease in the 

amount of atmospheric precipitation under unfavorable 

weather conditions, which developed in 2017, the min-

imum level of yielding sunflower seeds was obtained 

on all hybrids, the productivity of which was studied. 

The minimum level of plant productivity of 0.68 t/ha 

was obtained from the Souvenir hybrid without basic 

tillage and irrigation. Yield growth to 3.11-3.28 t/ha 

was in the hybrids of Polit 2 and Region in areas with 

the use of biologically optimal irrigation regime for 

plowing to a depth of 28-30 cm. The tendency to in-

crease plant productivity was observed in areas with 

plowing, especially for biologically optimal irrigation 

regime - on average up to 3.11 t/ha. The Souvenir hy-

brid formed, on average by factor, seed yield at the 

level of 2.11 t/ha, and the Polit 2 and Region hybrids 

increased it by 17.5-21.3%. 
Under favorable conditions in 2018, the highest 

yields were obtained in the field experiment, especially 
for the cultivation of hybrids Souvenir and Region, 
plowing to a depth of 28-30 cm as the main tillage and 
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vegetation irrigation under the biologically optimal ir-
rigation regime - 3.38-3.60 t/ha. In areas with shallow 
tillage to a depth of 12-14 cm, the hybrid Region had 
an advantage - 3.46 t/ha. On average, in terms of irriga-
tion regime in 2018, the difference between the studied 
non-irrigated and irrigated options was less than in pre-
vious 2016 and 2017 - in the range from 92.4 to 
118.7%, which can be explained by increasing rainfall 
and reducing irrigation and irrigation norms. Plowing 
allowed obtaining more seeds of the studied crop in 
comparison with peeling and zeroing cultivation under 
non-irrigated conditions - by 1.6-25.4%, by spring-sav-
ing irrigation - by 13.1-38.7%, and under the biologi-
cally optimal regime - by 23, 5-35.1%.  

Summarizing the obtained experimental data for 
three years of seed yield of sunflower hybrids proved 
that the use of irrigation caused a significant increase, 
on average, from 1.22 t/ha on non-irrigated control to 

2.56-2.92 t/ha (Table 1). Thus, the conduct of vegeta-
tive irrigation in arid conditions of the Southern Steppe 
of Ukraine increased the productivity of plants of the 
studied crop by 2.1-2.4 times. 

Depending on the method and depth of tillage, the 
pattern of yield reduction in the direction from plowing 
by 28-30 cm to zero tillage was manifested. Under non-
irrigated conditions, the variant with plowing received, 
on average, 1.40 t/ha, and with peeling to a depth of 12-
14 cm and zero tillage, plant productivity decreased by 
17.6-29.6%.  

The change in the hybrid composition also signif-
icantly affected the seed yield of the studied crop. Thus, 
the maximum of this plant productivity at the level of 
3.41 t/ha was obtained when growing in the experi-
mental areas of the hybrid Region on the biologically 
optimal irrigation regime and plowing to a depth of 28-
30 cm. Seed yield decreased to 0.91 t/ha or in 3.8 times.  

Table 1 
Yield of sunflower hybrids depending on the irrigation regime, methods and  

depth of tillage, t/ha (average for 2016-2018) 

Regime irrigation (fac-
tor А) 

Method and depth of tillage 
(factor В) 

Hybrid (factor С) 
Average by fac-

tors 

Souvenir 
Polit 

2 
Region В А 

Non-irrigation (control) 

Plowing of depth 28-30 cm 1.25 1.34 1.61 1.40 

1.22 Shelling to a depth of 12-14 cm 1.09 1.23 1.27 1.19 

Without tillage 0.91 1.09 1.23 1.08 

Recourse saving  

Plowing of depth 28-30 cm 2.78 3.00 3.14 2.97 

2.56 Shelling to a depth of 12-14 cm 2.32 2.76 2.73 2.61 

Without tillage 1.96 2.01 2.35 2.10 

Biology optimum  

Plowing of depth 28-30 cm 3.23 3.24 3.41 3.29 

2.92 Shelling to a depth of 12-14 cm 2.90 3.05 3.20 3.05 

Without tillage 2.31 2.38 2.59 2.42 

Average by factor С 2.08 2.23 2.39 2.24  

LSD05 by factors А, В, С: main effects – 0.12 t/ha; partial differences – 0.08 t/ha  

 
According to the results of the analysis of the var-

iability indicators of the effective signs of the impact on 
the sunflower yield, it was found that irrigation has the 
greatest impact on the seed productivity of plants - 
61.8%. Tillage provided a high impact - 12.1%, and the 
hybrid composition had a minimal impact - 5.8%. The 
interaction of irrigation with tillage (AI) was 4.3%, 
other interactions (AU and AU) had a lower impact - 
2.8 and 3.9%, respectively. The full interaction of the 
studied factors (ABC) had a very low level - 1.6%. The 
residual impact at the level of 7.7% included the action 
and interaction of unaccounted for factors, primarily 
weather conditions in some years of research. 

Thus, the influence of weather conditions on the 
productivity of sunflower hybrids was proved in field 
experiments. In all cases, seed yield increased in a fa-
vorable 2018 and, conversely, decreased significantly 
in arid 2017. This difference was especially significant 
in the control version without vegetative watering. On 
average, over the years of research, the maximum seed 
productivity at the level of 3.41 was provided by the 
hybrid Region for plowing to a depth of 28-30 cm and 
compliance with the biologically optimal irrigation re-
gime. The minimum result was obtained on non-irri-
gated plots with the Souvenir hybrid without tillage, 
where the yield decreased to 0.91 t/ha or 3.7 times. 
Comparison of the influence of the studied factors on 
the yield of sunflower proved the maximum efficiency 

of irrigation, which provided the formation of 61.8%. 
The method and depth of tillage, the share of which was 
12.1%, also had a significant effect on plant productiv-
ity. The hybrid composition had the smallest effect on 
the yield of the studied crop - 5.8%. The effect and in-
teraction of the studied factors was less than 5%, and 
the influence of unaccounted for factors was equal to 
7.7%.  
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