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Abstract. Currently, there is a warming climate. An increase in air temperature leads to an 

increase in the physical evaporation of water from the soil and the transpiration of plants. As a result, the 

study of the question of whether the reserves of natural soil moisture supply will be able to reveal the 

potential of sunflower in conditions of extreme farming is very relevant. In addition to the natural 

moisture supply of the soil, the yield of sunflower is also influenced by such factors as precipitation, 

hybrids (varieties), mineral nutrition, irrigation, etc. The paper analyses the data of average annual air 

temperatures and spring moisture reserves for the period 2006 – 2024 and found that on average for the 

analysed 15 years, the climatic conditions of our region can provide a sunflower yield of no more than 2 

t/ha. Spring soil moisture reserves showed a weak correlation with sunflower yield (r = 0.145), which 

means that this factor has only a minor influence on yield formation.  The correlation strengthens (r = 

0.298) if not only spring moisture reserves but also precipitation for April-May are taken into account. 

However, even in this case, the influence of moisture availability remains average. The average level of 

correlation (r = 0.505) is reached when April-July precipitation is added to spring moisture reserves. 

This confirms that moisture supplied during critical phases of sunflower development (June-July) plays a 

more important role in yield formation than spring moisture reserves alone. Knowing the spring reserves 

of productive moisture in the soil and the amount of precipitation for the months of April to July, it is 

possible to predict the yield of sunflower. 
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INTRODUCTION 

Sunflower is cultivated on five continents of the globe. According to Hu, J. and Seiler, 

G. in 2010, its area in 60 countries of the world exceeded 23 million hectares. This is one of the 

few field crops with such a unique set of uses. Initially, it was a forage (fodder) crop, later - an 

oilseed and food (confectionery), a flower (ornamental) for horticulture and the flower industry 

[10]. In Moldova, Ukraine and southern Russia, sunflower is a strategic crop. Its sown area in 

the world is constantly increasing and in 2019, according to the Kleffmann Group, it already 

amounted to 26 million hectares. The main sunflower areas (69%) are concentrated in 5 

leading countries - in Russia 8.0 million hectares, in Ukraine 6.2 million hectares, in Argentina, 

Romania and China 4.8 million hectares [11]. According to 2019 data, Serbia is the leader in 

yield (3.0 t/ha), followed by China (2.6 t/ha), slightly ahead of Turkey (2.4 t/ha). Ukraine and 

Moldova are in fourth place in terms of yield - 2.3 t/ha, but in the south of Ukraine (Mykolaiv 

region), the average yield of irrigated sunflower reached 4 t/ha or more [11]. Moldova is well 

supplied with heat and has fertile soils, the moisture regime of which is formed mainly due to 

precipitation. Their amount covers the needs of plants by no more than 50%. For the southern 

regions, irrigation is an important technological technique with which high yields can be 

obtained. In Moldova, sunflower is the main oilseed crop, grown on an area of more than 300 

thousand hectares [9]. Its yield fluctuates greatly from year to year and on average does not 

exceed 1.5 - 1.9 t/ha, in Ukraine within 1.7 - 1.9 t/ha, and in Russia it varies within 1.2 - 1.5 

t/ha [2, 12, 4]. With irrigation, sunflower productivity is significantly higher - in the Rostov 
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region, in the south of Ukraine, the North Caucasus it is 2.5 - 3.6 t/ha of seeds [1, 6], and in 

Moldova - 3.6 - 4.5 t/ha [3, 4, 7]. Moldova is an arid region. Having low forest cover (8.3%) 

and a fairly high level of soil degradation (more than 35%), the republic becomes more 

vulnerable to climate change. The climate in the region is moderately continental with short 

and warm winters with little snow, a long growing season, hot summers and little precipitation, 

mainly falling in the form of short-term showers. From the point of view of agricultural 

production, these are favorable conditions. To obtain high yields, the amount of precipitation in 

the region should be within 730-800 mm per year, and to ensure the minimum need for 

moisture, 350-400 mm is enough. In the republic, every 2-3 years is dry. The consequences of 

these droughts have a negative impact on the agricultural sector, farmers suffer losses [8]. Due 

to low spring moisture reserves in the soil, farming is risky. During the period of active 

vegetation of agricultural crops (April - September), on average over the past 75 years, about 

299 mm of precipitation falls in our region, which would seem to be enough for plant 

development [4]. However, this is far from the case. Even in a wet year in terms of 

precipitation, the optimal water consumption of some agricultural crops significantly exceeds 

this value. The value of the deficit of optimal water consumption fluctuates from 430-1920 in a 

wet year to 2050-5450 m3 /ha in a dry year [5]. Thus, the role of meteorological conditions in 

our region is very high [7]. 

 

MATERIALS AND METHODS 

To conduct the research, we used averaged data for the period from 2006 to 2024 on 

sunflower yield, spring moisture reserves from a meter-deep soil layer, and precipitation [13, 

14, 15, 16]. Soil moisture reserves were determined using the thermostat-weight method [17]. 

MS Office XP (Word, Excel) programs were used for calculations and analysis. 

 

RESULTS AND DISCUSSIONS 
Recently, climate change towards an increase in air temperatures has been observed 

throughout the world, including in our region. Regular meteorological observations have been 

conducted at the Tiraspol agrometeorological station since 1946. During this period, average 

annual air temperatures have varied greatly, but the trend of their change is positive, indicating 

a warming of the climate by approximately 2°C (Fig. 1). 

 
Figure 1. Trend of change in average annual air temperatures, C° 
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Rising air temperatures contribute to increased physical evaporation from the soil 

surface and plant transpiration, so in these conditions, the question of whether natural moisture 

supply allows sunflower to reveal its potential is of particular interest. From 2006 to 2018, 

spring reserves of productive moisture were within 130–166 mm, then sharp declines began, 

reaching a minimum (42 mm) in 2020 (Fig. 2). Agricultural producers believe that crop yields 

in most cases depend on spring reserves of productive moisture in the soil, but this was not 

confirmed in our studies (Fig. 2). Most likely, natural reserves of moisture supply in the soil 

have a greater impact on the effectiveness of fertilizer application in the early stages, thereby 

providing a good start for plant development. 

 

 
Figure 2. Correlation between spring productive moisture reserves and sunflower yield  

(Pearson coefficient r = 0.145) 

 

By adding the amount of precipitation for April and May to the spring reserves of 

productive moisture, increasing the range of their fluctuations to 131-289 mm, it was 

established that their correlation with the yield increased to 0.298, while remaining weak (Fig. 

3). This indicates that even such a reserve of productive moisture is insufficient. 

 

Figure 3. Correlation between the sum of spring productive moisture and April-May precipitation with 

sunflower yield (Pearson coefficient r = 0.298) 
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The average correlation level was achieved only when the spring moisture reserves 

were supplemented with the precipitation for the months of April-July (Fig. 4). Thus, it was 

proven that the flowering phase (June-July) is decisive for the formation of the harvest. The 

obtained dependence with a probability of r = 0.505 shows that the yield of 2.2 t/ha can be 

obtained in the case when the sum of the spring moisture reserves and the April-July 

precipitation is higher than 497 mm. 

Thus, the conducted analysis of the correlation between the sunflower yield and 

natural moisture reserves allows us to state that the meteorological conditions of our region 

limit the productivity of sunflower at a level of 2.0-2.2 t/ha, and that the only condition for 

increasing it is irrigation. 

 

 Figure 4. Correlation between the sum of spring moisture reserves and precipitation for the months of 

April-July with crop yield (Pearson coefficient r = 0.505) 
 

CONCLUSIONS  

1. In recent decades, there has been a tendency for average annual air temperatures to 

increase, which leads to a decrease in productive moisture reserves in the soil.  

2. The correlation between yield and spring productive moisture reserves is very weak 

(r = 0.145), with spring productive moisture reserves and precipitation for April-May - weak (r 

= 0.298), and with spring productive moisture reserves and precipitation for April-July - 

average (r = 0.505).  

3. Meteorological conditions in our region limit sunflower productivity at a level of 

2.0-2.2 t/ha, so the only condition for increasing it is irrigation. 
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