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height, weight and leaf surface area in the flowering phase (BBCH 65)  exceeded the 

control variant by 3.3%, 3.0% and 3.9%, respectively. On the mineral fertilizer 

conditions, the values of these parameters exceeded the control variant by 9.0-18.5%, 

9.6-16.8% and 9.0-18.3%, respectively. In the variants of combination of seed 

inoculation and mineral fertilization, the intensity of growth processes of soybean 

plants increased, and their height, weight and leaf area thus increased compared to the 

control by 15.6-22.7%, 13.0-24.6 and 11.6-23.4%, respectively. The values of these 

parameters were the highest in the variant Biomineralis+N20P60K60. Accordingly, seed 

inoculation provided an increase in soybean seed yield by 0.12 t ha
-1

 compared to the 

control. In the variants of mineral fertilizers application, the yield of soybean seeds 

increased by 0.27-0.40 t ha
-1 

compared to the control. The interaction of the research 

factors contributed to an increase in this indicator by 0.32-0.55 t ha
-1

 compared to the 

control. 

In general, during the years of research, the most effective was the combination 

of seed inoculation and the application of N20P60K60, where the seed yield was higher 

than the control variant by 25.9%.      

Referenses: 

1. Aanchal. Nutritional and health benefits of soybean and soybean developed food. The Pharma 
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S., Hordieieva O., Korotkova I. The effect of soil tillage on symbiotic activity of soybean crops.  

Bulgarian Journal of Agricultural Science. 2020. 26(2). 365-374. 3. Serafin-Andrzejewska M., 
Jama-Rodzeńska A., Helios W. Influence of nitrogen fertilization, seed inoculation and the 
synergistic effect of these treatments on soybean yields under conditions in south-western 

Poland. Sci Rep. 2024. 14. 6672. 4. Ishfaq M., Wang Y., Yan M., Wang Z., Wu L., Li C., Li X. 
(2022) Physiological Essence of Magnesium in Plants and Its Widespread Deficiency in the 

Farming System of China. Front. Plant Sci.2022. 13. 802274.  
 

 

FORMATION OF SUNFLOWER LEAF APPARATUS AND EFFICIENCY OF 

ITS FUNCTIONING DEPENDS ON GROWTH FACTORS 

Shakaliі S. M., Baryshnikov D. O. (Poltava, Ukraine) 

The formation of plant productivity largely depends on the size and 

photosynthetic activity of their leaf surface. There is a tight the relationship between 
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the level of productivity, photosynthetic activity and the coefficient of solar energy 

use. Crop productivity, consumption and accumulation of solar radiation are related 

to the size of the assimilation surface and the duration of its operation [1]. 

Plants with a well-developed leaf surface are able to accumulate a larger 

amount of dry matter. The weak development of the leaf surface is a significant 

limiting factor in the formation of plant productivity. An important issue is also the 

creation of conditions for growth and development under which the leaf apparatus 

will function with the greatest efficiency. So, for example, when crops are thickened, 

the lower layer of leaves is shaded, which leads to their dying, and when crops are 

excessively thinned, the leaf surface will be well lit, but the efficiency of 

photosynthesis will remain low. 

The following features of the formation of different tiers of leaves should be 

noted, for example, in the phase of 2-3 pairs of true leaves, sunflower plants have 

leaves of three types: cotyledons, germinal leaves and leaves of the lower tier. The 

first 2-3 pairs of leaves differ from the main mass by their opposite location, oval 

shape and solid edge, and sizes 4 times smaller than the leaves of the middle fraction, 

the intensity of growth of these leaves is the lowest [3]. 

When the plant enters the generative phase, in addition to the embryonic ones, 

3-4 pairs of leaves of the lower tier are developed, the other leaves complete the 

growth phase. Sunflower plants have an average of 28 to 32 leaves. At the beginning 

of the growing season, the leaves make up ¾ of the total above-ground mass of the 

plant. The main part of the leaves, starting from the bottom, increases until flowering, 

after this phase of vegetation, the area of only the upper leaves increases. During 

ripening, part of the nitrogen from the leaves is redistributed to the formation of 

protein in the seeds. The leaves of the middle and upper layers are of key importance 

in providing nutrients to the formed seeds [2]. 

Premature drying of leaves due to drought, or other harmful or adverse factors 

negatively affect the fullness of seeds. The formation of the leaf apparatus is 
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influenced by many factors, one of the most important is the background of plant 

nutrition, as well as their moisture supply. The number of green leaves in the phase of 

budding, the beginning and the middle of flowering on sunflower plants according to 

the options of foliar fertilization, depending on their influence, timing, etc., 

fluctuated. 

The leafiness of plants and the term of preservation of leaf apparatus in treated 

plants in all variants of foliar treatments with biopreparations were higher, compared 

to the control variant for the treatment of sowing sunflower plants with water. The 

greatest deviation in the number of leaves was observed in years with optimal 

moisture, and the smallest effect of foliar fertilization on the formation and 

preservation of the leaf apparatus was determined in years with less favorable 

moisture [1]. 

The formation of the leaf apparatus continued until the beginning of flowering, 

after which its partial loss occurred due to the physiological processes of plants. The 

accumulation of the leaf apparatus was the smallest in the control variant for treating 

plants with water, and it reached the highest values in the variants with a combination 

of drugs in different rates in the phase of 3-4 pairs of leaves. The mass of the leaf 

apparatus differed significantly both in the years of research and in the variants of 

foliar fertilizing with biological preparations, to a large extent this was related to the 

provision of moisture [3]. 

The largest mass of sunflower leaves in the budding phase was determined in 

the options for sowing with drugs, which is related to the fungicidal effect of the 

drug. At the beginning of flowering, the mass of the leaf apparatus is determined to 

be the largest in variants with two-time processing of sunflower plants. At the end of 

flowering, the mass of the leaf apparatus decreased proportionally. The accumulation 

of the mass of the leaf apparatus continued until the beginning of flowering, after 

which, due to the loss of the leaf apparatus by sunflower plants, its mass gradually 

decreased proportionally in all variants of the experiment. It was determined that the 
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least amount of mass of the leaf apparatus was accumulated in the control variant, 

when the plants were treated with water at all stages of the measurements, the highest 

values of this indicator were recorded in the budding phase in the variants with 

processing in the phase of 3-4 pairs of leaves, at the beginning of flowering in the 

variants with two-time processing . 

The leaf apparatus of plants is an important component in the formation of a 

crop. The accumulation of organic matter in the crop as a result of the photosynthetic 

activity of plants on crops is primarily determined by the size of photosynthetic 

organs, mainly leaves. The larger it is, the more solar radiation will be absorbed by 

the crops and the greater will be the total yield formed by the plants. The leaves with 

the largest area are located in the middle part of the stem and make up 80% of the 

assimilation surface of the entire plant and retain their activity for a long period even 

after flowering. 

A well-developed leaf apparatus is the key to the formation of a maximum 

harvest, it shades the surface of the soil and does not leave light to weeds , prevents 

overheating of the soil, excessive evaporation of moisture from the open surface and 

protects plants from overheating and drought [2]. The area of the leaf surface of the 

sowing of sunflower plants increased before the beginning of flowering, after which, 

due to the partial loss of the leaf apparatus by sunflower plants, due to drying out, the 

specified indicator decreased. 
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