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Horticulture is an important component of the agricultural economy [1]. To 

ensure the annual fruiting of apple trees with high yields, it is necessary to apply 

the latest technologies and follow them perfectly [2]. High-quality sunlight supply 

to all parts of the crown guarantees photosynthesis and the formation of generative 

buds. This can be achieved with the help of a suitable crown shape [3, 4]. 

For good fruiting, the apple tree needs to be properly shaped to ensure the 

redistribution of nutrients and the formation of fruit buds. Typically, pruning is 

carried out during the winter dormancy period in early March. However, in 

summer, pruning has a strong effect on the lighting conditions, increasing the 

amount of plastic substances.  

Without pruning, it is impossible to grow a fruit tree with a strong crown, 

convenient for crop care (summer pruning, spraying) and harvesting [5]. When 

forming, one should take into account the natural conditions of the orchard 

location, biological characteristics of the fruit species, growth characteristics of 

the rootstock and the cultivar. 

A prerequisite for accelerating the early maturity and productivity of fruit trees is 

the condition of their leaf apparatus. Formation and pruning should contribute to the 

rapid growth of the tree's leaf surface and increase its photosynthetic activity in general. 

This is achieved by creating a well-lit crown [6]. 

One of the main ways to form crowns in modern orchards is to create one powerful 

central conductor and bend all other branches to a horizontal position, which 

contributes to the rapid and massive setting of fruit buds. Another important rule for 

the formation and subsequent pruning of the crown is the annual removal of coarse 

branches on a knot (3-5 cm) whose diameter exceeds 50% of the diameter of the central 

conductor at the point of regrowth [7]. 

The research was carried out in an apple orchard of two varieties: Honey Crisp and 

Fuji on rootstock M.9 with a planting scheme of 4x1m. Three crown shapes were 

studied: slender spindle (control), French viz and ballerina (with the removal of all 

shoots in the zone 25 cm high on the central conductor above the semi-crossbred 

branches). Tree crowns were pruned in winter and summer after the June ovary 

shedding. Field, statistical and calculation-analytical methods of processing 

experimental data were used in this study. 

The intensity of lateral growth of Fuji and Honey Crisp apple trees during the 

experiment differed significantly with a predominance in favor of the latter. Also, the 

implementation of the studied agricultural measures had an impact on the intensity of 

growth of the stem diameter. As a result of winter pruning of the crown of the French 

axis, the largest increase in the stem diameter of 7.2 mm per year was found. This was 
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almost twice the double pruning of the ballerina crown in the Fuji variety. The activity 

of the lateral growth of the trunk during the 4 years of research did not differ 

significantly, but it depended on the pomological variety by 44%, with a predominance 

of the Honey Crisp variety. The active lateral growth of the stem was facilitated by the 

formation of the crown of the French axis (6 mm), while the formation of the ballerina 

crown significantly slowed down this process with an average annual value of 5.1 mm 

(NIP05=0.3). Forming the crown The slender spindle occupied an intermediate 

position among the three forms of the crown. Pruning the crown of trees twice during 

the growing season contributed to reducing the intensity of trunk thickening by 10%. 

The crown height of Honei Crisp trees was 5% higher than that of Fuji trees. A 

significant impact on the crown size was caused by the introduction of different crown 

shapes. In particular, as a result of the formation and subsequent pruning of the French 

axis crown, the highest value of the crown height index was found at 2.2 m. The 

smallest crown height was observed in the ballerina crown. Pruning of the studied trees 

in winter and repeated in summer contributed to a decrease in crown height. 

Thus, the trees of the Honeoye Crisp variety are distinguished by stronger growth 

compared to the Fuji variety on the rootstock M.9. The formation of the French axis 

crown resulted in an increase in crown height and thickening of the stem, while these 

processes slowed down when pruning the ballerina crown. Slowing down of growth 

activity was also facilitated by two crown pruning during the growing season. 
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