Various treatments of fertilization and top dressing of apple trees, cv. Champion Arno,
on rootstock MM 106 were under study. It was found out during the years under study
that the number of flowers of the apple trees ranged between 378 and 932 pcs./tree,
and, to a large extent, it depended on fertilization. Similar to the information about the
number of flowers, the load of the trees with fruit took place and it depended on the
type and term of the fertilizer application, it also differed within 66 and 185 pcs./tree.
In accordance with the intensity of flowering and fruit formation of the apple tree, a
significant fluctuation of the yield capacity of the experimental trees was recorded —
21.2 to 33.4 t/ha, depending on the fertilization treatment. On the average in the years
under study, the fruit output of the high and first commercial cultivars depended on the
studied treatments; it ranged within 73.5-80.3 %. During the research period, the
average fruit mass was within 132-153.1g, and it depended on the fertilization
treatment considerably.

Key words: soil fertilization, top dressing, productivity of plantations, fruiting of
trees, marketability of fruits.
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Jlocniooiceno pizni memoou ma cmpoku o0O0pi3anHs KpOHU SOJIYHL COpmMYy
IDiconaseno ma ix enaue na 3miny 2abimycy KpoHu. 3anpo8aodiCeHHs KOHMYPHO2O0
00pi3y8aHHs 3 00OPOOKOIO 8PYYHY CHPUANO hopmyanHio Ha 25 % meHuo2o0 00 emy
kpoHu. Hezanesicno 6io cnocoby oopizysanis oepes sussiena 4imka meHoeHyis, uooo
3MeHWeHHs1 00 €My KPOHU 3 GIOMEPMIHY8AHHAM CMPOKY 00pi3yeants. Pisns numomoi
NPOOYKMuUGHOCMI Ha 00°€M KpOHU 68 pe3ylbmami py4yHo20  00pi3y6aHHs
docnidacysanux oepes na 14 % nocmynanacsi KOHMypHOMY Cnocody oOpi3ysanis ma
Ha 30 % konmypHomy 3 0opobxoio 8pyuny. Illocmynosomy 36inbuients pieHs numomoi
NPOOYKMUBHOCMI HA 00 €M KPOHU CHPUSLILO 8IOMEPMIHYBAHHAM CMPOKY BUPI3YEAHHSL.

Knwuoei cnosa: s6ayus, obpizyeanns, KoHmypHe o0pi3yeanHs, 00 €M KpOHU,
oiamemp KpoHU, CMpOK 00pi3y6aHHs

State of the problem. The apple tree is one of the most widespread fruit crops
both in Ukraine and in the world, which allows it to be grown in different natural
conditions. In the total fruit production in Ukraine, apples occupy a leading position
[1]. Recently, there has been a significant shortage of workers in the agricultural sector
[2]. The solution to this problem lies in improving modern technologies for growing
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intensive apple orchards with the involvement of more mechanized processes,
including crown pruning, which allows optimizing the size of the crown, their level of
illumination and affecting the fruiting of plantations.

Analysis of the latest research and publications. Pruning is a labor-intensive
agricultural measure that accounts for a significant portion of the total costs of growing
apples. To solve this problem, several scientists have studied mechanized pruning on
fruit trees [3-5]. Mechanical pruning is not a new element of fruit production
technology and is widely used in Europe [6, 7]. The timing of pruning appears to be a
key factor in the pruning process [8].

The reaction of apple trees to mechanized pruning depends mainly on the time of
its implementation. Pruning in winter encourages plants to grow shoots more actively.
The best time to shorten the shoots is the period just before the end of their growth and
the formation of the apical bud [9]. The strongest shoot growth was observed during
winter pruning and one-third less in early summer, with the number of shoots with a
generative bud at the end being 48 % and 68 %, respectively [10].

Depending on the region, the optimal time for early summer pruning is when the
newly formed shoots have 8-12 leaves. This contributes to the formation of short
shoots in summer, the growth of which weakens after several years of summer pruning
[11]. M. Sazo & T. Robinson [12] tested summer mechanical pruning on several apple
varieties. According to their results, the light distribution in the lower part of the trees
improved by 10%, shoot regrowth was short with the formation of a flower bud at the
end. According to the research of G. Poldervaart [13], after mechanized pruning of
trees, the fruits become smaller by 2-3 mm in diameter over time. Although this is a
positive effect for large-fruited triploid varieties.

The purpose of the study is to investigate the effect of contour pruning and its
optimal timing on the regulation of growth and yield quality of apple trees.

Research methodology. The study of different methods and timing of crown
pruning began in spring 2014 in an apple orchard with Jonaveld trees. The place of
research is the experimental garden of the Uman National University of Horticulture,
planting scheme 4 x 1 m, rootstock M.9 T337. The trees were formed with a spindle-
shaped crown. The soil retention system in the inter-row was sod-humus, herbicide
steam in the trunk strip, and drip irrigation. Trees were pruned in winter, in the phase
of pink bud, flowering, in early summer (in the presence of 10 leaves on the growth)
and after harvest. Pruning was performed in one of the following ways: manually;
contouring with the formation of a fruit wall 80 cm wide in the lower and 50 cm wide
in the upper part from the row spacing, annually shortening the growths on the
periphery of the crown; and contouring with manual refinement. As a result of manual
refinement, fat shoots, thickening in the upper part of the crown, and hanging branches
in the stem zone were removed.

Phytometric records were conducted according to the generally accepted
recommendations and research methods of Kondratenko P. V. & Bublyk M. O. [14].
All data were analyzed by means of a three-factor analysis of variance using Statistica
10. Values between pairs of variants were compared using the Tukey test (p = 0.05).
Correlations were determined by comparing annual mean values using the Pearson
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method (p = 0.001).

Research results. Analyzing the data of the three-year experiment, a significant
effect of both the term of pruning and the method of its implementation on the
parameters of the crown of apple trees of the Jonaveld variety was revealed. The
studied trees differed significantly in terms of crown diameter. In the orchard
plantations with the formation of trees by the type of slender spindle, a more spreading
crown was found, which significantly exceeded other variants of the study in terms of
its diameter. The pruning of the studied trees by a mechanized method with subsequent
manual refinement contributed to significantly less shoot growth and the formation of
a more compact crown (Table 1).

Table 1. Crown parameters and productivity level of Jonaweld apple trees
depending on the method and time of crown pruning (average 2014-2016)

Specific
Method of 1 f . Crown diameter, | Crown volume, | productivity per
pruning erm ot pruning m m?3 crown volume,
kg/m3
Winter 1,67 +0.06 a 3,34+0.28a 242+0.71g
Pink bud 1,62 +0.09 ab 3,06 £0.37 ab 2,76 + 0.57 fg
Manual Flowering 1,60 +£0.01abc | 2,94 +0.04 abc 2,73 +0.60 fg
Early summer 1,56 £0.02 abcd | 2,69 +£0.06 bece 2,87 + 0.30 efg
After harvesting | 1,52+ 0.05bcde | 2,55+ 0.18 cef | 3,22 + 0.27 cdef
Winter 1,58 £0.03abc | 2,92 +0.08 abc 2,88 +0.32 efg
Pink bud 1,50 +£0.04 cdef | 2,66 £0.13 beef | 3,17 +£0.27 cdef
Contour Flowering 1,52 +0.02 bedef | 2,67 £0.08 bce | 3,17 +0.37 cdef
Early summer 1,44 +£0.03efg | 2,34 +0.11 efgh | 3,33 +0.31 bcde
After harvesting | 1,41 £0.02 efg 2,08+£0.07 gh | 3,51+0.33abcd
) Winter 1,45+0.03defg | 2,39 +0.12 efg 3,14 £ 0.27 def
\(I:V‘i)trr‘ltou””g Pink bud 143+002efg | 2,38+0.05efg | 3,70 = 0.44 abc
manual Flowering 1,40 £ 0.03 fg 2,22 £0.10 fgh | 3,54 +0.55 abcd
refinement Early summer 1,38 +0.04 g 2,10 £0.07 gh 3,83 +0.38 ab
After harvesting 1,35+0.02 g 1,90 £0.08 h 3,97 +£0.33a

Note: * — Average values (mean + SD) of indicators, the presence of the same letters in a pair of
options indicates the absence of a statistically significant difference according to the Tukey's criterion
(p = 0.05).

At the same time, contour pruning without manual refinement occupied an
intermediate position among the studied pruning methods. According to the data
presented in Table 1, the trees with manual crown pruning in winter were characterized
by the greatest growth and amounted to 1.67 m, while crown pruning mechanized with
manual refinement after harvesting provided the most compact crown, which was 20 %
smaller in diameter compared to the control.

During the experiment, a weakening of crown growth and a decrease in its
diameter was observed in the year of the experiment in 2014 (Figure 1), later the values
of the indicator slightly increased and did not change significantly over the years.
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Fig. 1-3. Productivity of Jonaweld apple trees depending on the factors studied:
pruning method: M - manual, K - contour, K+P contour with manual
refinement; term of pruning: W - winter, PB - pink bud phase, F - flowering, S -
early summer, AH - after harvest.

According to the results of the analysis of variance, a significant impact on the
change in the values of the indicator was caused by the factor "method of pruning" —
the influence of the factor is 60.5 % (Figure 4), with the predominance of manual
pruning. Postponement of pruning to a later date, regardless of the method of pruning
the crown, contributed to a decrease in the value of their diameter (factor influence of
24 %). However, there was no statistically significant difference between the pruning
options in the pink bud and flowering phase. The value of the crown diameter directly
correlates with the crown volume, crown projection area, and utilization of the feeding
area, but an inverse correlation was found with the specific productivity per crown
volume, the number of fruits, their weight, and yield.
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Strength of influence of the factors, %.
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Fig. 4. Strength of influence of the studied factors on the change in the values of
the indicators

A similar effect of the studied agricultural measures was manifested in the change
in crown volume. Encouraging more active growth and increasing the overall habitus
of the crown contributed to the implementation of manual pruning, in particular in
winter, which provided a value of 3.34 m3. As a result of contour pruning, and
especially contour pruning with manual refinement, a decrease in crown volume was
observed. The lowest value of the indicator was found in the plantation with contour
pruning with manual refinement after harvesting (1.9 m?). Regardless of the method of
tree pruning, there was a clear tendency to reduce the volume of the crown with the
delay of pruning. According to the results of the analysis of variance (Figure 2), contour
pruning contributed to the formation of the largest crown size (influence of the factor
50 %). The introduction of contour pruning with manual refinement contributed to the
formation of a 25 % smaller crown volume and greater control of growth processes. A
clear dependence on the decrease in the values of the studied indicator with the delay
of the pruning period was also revealed. Thus, the smallest crown size was formed as
a result of pruning after harvest. Also, no significant difference was found between the
variants of pruning in the phase of pink bud and flowering (the influence of the factor
"pruning time" was 36 % (Figure 3).

A direct correlation of crown volume was observed with its diameter and
projection area. Also, an inverse correlation was found with the indicator of specific
productivity per feeding area, the number of fruits by weight, yield and specific
productivity per cross-sectional area of the stem.

An inverse relationship was observed with the value of the specific product per
crown volume, indicating a significant increase in yield and the formation of more
compact crowns. The implementation of contour pruning with manual refinement
provided an increase in productivity while reducing crown volume. There is also a clear
dependence on the increase in the level of crown productivity and the decrease in their
habitus as a result of delaying the pruning period. The predominance of the indicator
values was obtained as a result of contour pruning after harvesting (67 % increase
compared to the control).

With an unstable level of yield over the years, there was a significant change in
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specific productivity per unit volume of the crown (the influence of the factor "year of
research" 28 %).

The lowest value of the level of specific productivity per crown volume (Figure 3)
was found as a result of manual pruning of the studied trees, which was 14 % lower
than the contour pruning method and 30 % lower than the contour pruning method with
manual refinement. A gradual increase in the level of specific productivity per crown
volume was observed with the delay of the cutting period. There was no significant
difference between the variants when pruning in the phase of pink bud, flowering and
early summer, as well as between the variants of the experiment when pruning in the
early summer and after harvesting, where the maximum value of the indicator was
obtained (the influence of the factor "pruning time" was 18 %).

A direct correlation between specific productivity and crown volume was found
with the yield, tree fruit load, and fruit weight. An inverse correlation was observed
with the crown volume, projection area, and utilization of the feeding area.

Conclusions. The paper presents the results of experimental studies with
theoretical substantiation of the influence of the term and method of crown pruning on
the change in the habitus of the crown of Jonaveld apple trees on a dwarf rootstock. As
a result of contour pruning with manual refinement, a decrease in crown diameter by
12.5 %, crown volume by 25 %, and an increase in specific productivity per crown
volume by 30 % were observed. There is a clear tendency to reduce the value of crown
diameter by 9 % and crown volume by 24 % with the delay in the term of pruning to a
later date after harvesting, but pruning in the fall after harvesting contributes to an
increase in specific productivity per crown volume by 26 %.
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Annotation

Chaploutskyi A., Butsyk R., Polunina O.
Dimensions of crowns and their level of productivity of apple trees of the Jonaweld
variety depending on the method and term of crown pruning

In this experiment, different methods and terms of crown pruning of Jonaveld
apple trees and their influence on the change in crown habitus were investigated. The
experiments were conducted at the educational and production department of the
Uman National University of Horticulture in the city of Uman, Cherkasy region, for
three years from 2014 to 2016.

The studied trees were grown on the rootstock M.9 T337 and were formed with
a spindle-shaped crown. They were planted according to the 4x1 m scheme in 1995.
The experimental plot is represented by podzolized black soil. The research scheme
included the study of the effect of three pruning methods: the traditional method of
manual pruning, the contour method of forming a fruit wall of the crown 80 cm wide
in the lower part and 50 cm wide in the upper part from the row spacing with annual
contour pruning of growths on the periphery of the crown and the contour method with
manual modification, which consisted in removing fattening shoots, too thick branches
and hanging branches in the stem zone. Crown pruning was performed at five different
times: in winter (during winter dormancy), during the pink bud phase, during
flowering, in early summer (with 10 leaves on the growth), and after harvest.

In the orchard plantations with the formation of trees by the type of slender
spindle by hand, a more spreading crown was formed, which significantly exceeded
the other variants of the study in terms of its diameter. A significant impact on the
change in the values of the indicator was caused by the factor "method of pruning" —
with the predominance of manual pruning. Also, the influence of postponing the term
of pruning to a later date, regardless of the method of pruning the crown, on reducing
the value of their diameter was revealed.

As a result of contour pruning, in particular contour pruning with manual
refinement, a decrease in crown volume was observed. The introduction of contour
pruning with manual refinement contributed to the formation of 25 % less crown
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volume. Regardless of the method of tree pruning, a clear tendency to reduce crown
volume with the delay of pruning was revealed.

The level of specific productivity per crown volume as a result of manual pruning
of the studied trees was 14 % lower than the contour pruning method and 30% lower
than the contour pruning method with manual refinement. The gradual increase in the
level of specific productivity per crown volume was facilitated by the delay in the
cutting period.

Key words: apple tree, pruning, contour pruning, crown volume, crown
diameter, pruning period

YAK: 633.111.1:631.53.027]001.891.53
DOI: 10.32782/2415-8240-2024-104-1-87-96

BIIJINB PI3HUX 103 BIONPENMAPATIB HA IPOPOCTAHHS HACIHHSI
INIIEHUII M’KOI O3UMOI B JABOPATOPHUX YMOBAX

A. B. TAH®UJIOBA, ooxmop cinbcbko20cnodapcbkux HayK
M. M. KOPXOBA, xanouoam cinbeCcbko2ocnooapcbKux HayK
MukosaiBCbKHi HAIOHAJILHUM arpapHuil yHiBepcuTeT

Cmamms 8uceimuloc pe3yibmamu GUSUEHHs NaU8y nepeonocieHoi 0opoobKu
HACIHHA nuenuyi M 'aKoi o3umoi copmy {yma odecvka 6ioN02iYHUMU NPEnapamamu Ha
eHepeilo NpopoCmanHs, AAOOPAMOPHY CXO0XHCICMb ma OloMempuyHi NOKA3HUKU
npopocmkie. Bcmanoeneno, wo, Ona cmumynayii  emepeii npopocmanms ma
N1abopamopHoi cxodxcocmi onmumaibHumu € oionpenapamu Azomogim-p y 003i
0,5 /m ma I'ymighpeno y 0o3i 1,0 1/m. Obpobka nHaciuus bionpenapamom Mikoghperno
vy 003i 1,0 1/m 6yna egpexmusHiuioro 05t CMuUMyaayii pocmy nepeuHHUX KOpinyis, a 0.
npupocmy Koleonmuie — Oionpenapamom Azomogim-p y 0oszi 0,8 /m.
Hationmumanvriwum ons 06pobku Hacinusa nuwenuyi o3umoi copmy Jlyma odecvka
susHaueno bionpenapam Azomoghim-p y 003i 0,5 1/m, wo 3ab6e3neuye npupicm enepeii
npopocmanus Ha 4,0 %, nabopamopnoi cxoaxcocmi — na 2,0 %, 008xcUHU 20]108HO20
kopers — Ha 8,5 %, koneonmune — na 24,1 %.

Knwuoei cnosa: nwenuys m’axa os3uma, 003u Oionpenapamis, eHepeis
NpOpOCManis, 1abopamopHa CXOHCICmb, O0BIHCUHA NEPBUHHUX KOPEHIB, O08ICUHA
Kosneonmuie

IMocTanoBka npodaemu. [Timennis o3uMa € roJI0BHOIO 3€pHOBOIO KYJIBTYPOIO
ITiBgas Ykpainu, ajne 4acto ii FTeHeTUYHUM MOTEHINaN MPOAYKTUBHOCTI HE BIAETHCS
MOBHICTIO PO3KpUTH. OIHIEI0 3 OCHOBHUX MPUYHH (HOPMYBaHHS HU3bKO1 BPOIKAMHOCTI
KynbTypH, oco0auBo Ha [liBaHI YKpaiHu € CTpoKaTicTh Ta HEPIBHOMIPHICTH CXOJIIB B
OCIHHI} TIepioJ, 110 BIUTUBAE HA (POPMYBaHHS I'YCTOTH POCIHH MIICHHUIN 03UMOT [1].

Ha mnonboBy CXOXICThb HACIHHS MUIEHUIl BIUIMBAIOTH 0Oarato QakrTopis,
OCHOBHMMHM 3 SIKHX €: BOJIOTICTb IPYHTY, CepelHbOA000OBa Temmeparypa MOBITpA,
nabopaTopHa CXOXICThb HACIHHSA, MONEPEAHUKH, CTPOKU CiIBOM, HOPMU BHUCIBY TOLIO
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