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were used in the course of the study. It was identified that the growth pattern of the examined varieties differed
substantially, and crown volume, projection area, and development of the feeding area prevailed in Honey Crisp
trees. However, in terms of productivity, the plantings of the Fuji variety substantially exceeded the values of the
Honey Crisp variety. Forming a ballerina crown with the removal of overgrown wood in a 25 cm zone on the central
trunk above the lower tier of semi-cellular branches provided an increase in the growth activity of the examined
trees by 3-5%. A substantial decrease in the values of crown parameters was provided by the formation of the
French axis crown - there was a decrease in the crown diameter by 44%, the crown volume - by 67%, and the
crown projection area and the development of the feeding area - by 69%. Performing additional summer pruning
of trees also helped to reduce growth activity by 6-11%. However, the specific productivity of plantings doubled in
plantings with the formation of the French axis and by 45-50% with the introduction of double pruning of trees. It
is recommended that agricultural producers investigate the terms of pruning low-volume crown forms, considering

varietal characteristics, to create compacted apple stands and increase the intensification of production

Keywords: apple tree; crown shape; pruning time; crown volume; summer pruning

INTRODUCTION

The apple tree is the leading fruit crop in Ukraine,
which ranks third in terms of fruit production in the
world, second only to citrus fruits and bananas. It is
necessary to substantially increase the productivity of
fruit plantations to meet the needs of the population
for horticultural products. The introduction of new cul-
tivation technologies, which will be based on the crea-
tion of efficient, intensive plant designs and plant care
systems, can substantially increase the productivity of
plantings and improve the quality of the grown crop.
Ultimately, the intensification of gardening involves
obtaining higher yields of high-quality fruits per unit
area. This can be achieved by creating gardens with a
smaller planting pattern and compacting the plantings.
Therefore, the development of methods for the forma-
tion and subsequent care of new, small-sized crown
forms, which, due to the features of their architectonics,
would provide maximum interception of solar radia-
tion, forming fruitwood and better-coloured fruits de-
termines the relevance of these studies.

Modern intensive plantings are characterised by
the rapid development of the feeding area and an in-
crease to the physiological optimum of the leaf sur-
face - 35-40 thousand m?/ha or more and the early
beginning of industrial fruiting. Light is important for
all physiological processes in the plant. With 100%
sunlight according to Lauziké et al. (2020), only 40%
falls on plants, and 15% (out of 40%) are limited by
the garden design and leaf area

The relatively low level of light use (the propor-
tion of total photosynthetic active radiation by plant
structural parts) in the intensive apple growing system
remains the main limiting factor for improving garden
productivity. In their studies, Tustin et al. (2022) and
Musacchi (2018) established a close correlation be-
tween the formation and the level of illumination of
all parts of the crown. According to Lordan et al. (2018),
planting pattern, crown shape, and tree height are the
main determining factors for the maximum light level
of trees. These factors often set an upper limit on the
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productivity of plantings along with physiological ones:
pomological variety, rootstock, and soil fertility. However,
according to observations by Johansen et al. (2018), due
to low or high temperatures, intense lighting, or water
scarcity, photoinhibition leaf damage may occur.

Crown formation of fruit trees aims to create a spe-
cific crown architecture to improve the interception and
use of light to increase yield and optimise fruit quality.
Therefore, according to Raig et al. (2019), choosing a
molding system is crucial for improving the profitability
of the garden. The correct crown shape and rational prun-
ing of the aboveground part of apple trees can achieve
the uniform formation of generative buds and fruit-
ing throughout the entire crown volume (Strnad et al.,
2020; Wang et al., 2023).

Adjusting the parameters of the aboveground part
of the crown, Siefen et al. (2023), were able to provide
35-40% higher illumination of its central part, improv-
ing air circulation, thus stabilising fruiting and improv-
ing the commercial quality of the crop. Pruning apple
trees is a very labour-intensive agricultural measure in
the apple production process (Fransen, 2016; Marini,
2020). When choosing the best pruning method, a num-
ber of factors are considered, the main ones being, ac-
cording to He & Schupp (2018) and Goke et al. (2020),
are the degree of intensity of the garden and the time of
conducting, variety-rootstock combination, planting den-
sity, age, crown shape, height and dimensions of crowns.

The production of the same type of high-quality
fruit is the key to successful gardening because it is the
quality of fruits that is crucial for price formation, cre-
ates demand, and has the greatest impact on the po-
tential profit of the farm. However, according to Zhang
et al. (2016) and D'abrosca et al. (2017), fruit quality can
be very heterogeneous within a single tree, depending
on the shape of the crown and the placement of their
structural elements in the space, mainly due to differ-
ent lighting levels.

Attempts to control tree size by various methods,
such as dwarfing rootstocks, spur varieties, tree pruning




methods, and growth inhibitors, remain the focus of sci-
entific attention. In particular, Zahid et al. (2020) identi-
fied that one of the most effective ways to control tree
growth and the formation of evenly eliminated crowns
is to introduce summer pruning. On the recommen-
dation of Ruiz-Sanchez et al. (2022) and Conesa et al.
(2019), it consists of removing unproductive shoots and
is performed mainly for controlling tree growth, reduc-
ing the need for winter pruning.

The purpose of the study was to identify the influ-
ence of the pruning period for various types of crown
formation on the productivity of apple trees in an irri-
gated apple orchard in the conditions of the Right-Bank
Forest-Steppe of Ukraine.

MATERIALS AND METHODS

The examination of methods of care for small-sized forms
of the crown of apple trees, in particular, pruning dates,
started in the spring of 2019 at the Uman National Uni-
versity of Horticulture. An experimental apple orchard,
found in the spring of 2015 had varieties of Fuji and
Honey Crisp grafted on the M.9 T337 rootstock. Experi-
mental trees are planted in the garden according to the
4x1 m scheme, the soil is sod-podzolic chernozem. In the
row spacing, the soil was kept behind a sod-humus sys-
tem and herbicidal steam in the trunk strip, drip irriga-
tion.Trees were pruned in two periods: in winter and twice
per season: in winter and in summer after the June shed-
ding of the ovary (second decade of June) forming slender
spindle, ballerina (with the removal of overgrown wood
in 25 cm zone on the central trunk above the lower tier of
semi-cellular branches),and the French axis crown shapes.

Crown parameters were assessed at the end of
the growing season according to the methods of
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Kondratenko PV., Bagel M.0O., 1999. The crown diame-
ter was defined as the distance between the extreme
points of its width.

The area of the crown projection was calculated by
the formula:

$=0.196*(D,+ D,y

where S - area of the crown projection, m?; 0.196 - con-
stant conversion coefficient; D, , - crown width in two
perpendicular directions, m;

The crown volume was determined by the follow-
ing formula:

v=0.523"D**h

where V - crown volume, m?; 0.523 - constant conver-
sion coefficient; D - crown width, m; h - crown height
from the bole to the top of the crown, m.

The degree of development of the feeding area was
determined as the ratio of the crown projection area to
the feeding area provided for by the planting scheme.

Specific productivity was defined as the ratio of tree
fruit load to crown volume or crown projection area.

RESULTS AND DISCUSSION

During the experiment, a substantial dependence of
the crown diameter value on both the shape of the
crown and the term of its pruning was established. In
general, according to the experiment, the value of the
crown diameter in the plantings of the Honey Crisp va-
riety was dominated by the corresponding indicator of
the Fuji variety (Table 1) with its minimum value for
twice pruning the crown of the French axis (0.62 m),
which is twice lower than the value of the control op-
tion - 1.24 m (LSD,=0,18).
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Table 1. Parameters of the apple tree crown depending on the shape of the crown and the time of pruning (2019-2022)

Pomological . . Crown Crown Crown projection Development of the
variety Crown shape Pruning period diameter,m  volume, m? area, m? nutritional area, %
In winter (control) 1.24 171 1.22 30.6
Slender spindle
In winter and summer 1.12 1.32 0.99 24.8
In winter 0.70 0.56 0.38 9.6
Fuji French axis
In winter and summer 0.62 0.45 0.31 7.8
In winter 1.20 1.60 1.15 28.7
Ballerina
In winter and summer 1.21 1.52 1.17 29.2
In winter 1.31 1.95 1.34 335
Slender spindle
In winter and summer 1.27 1.86 1.29 321
In winter 0.75 0.69 0.46 114
H Cri French axis ;
oney Lrisp In winter and summer 0.66 0.52 0.35 8.8
In winter 1.34 2.02 142 35.6
Ballerina

In winter and summer 1.30 1.89 1.34 33.4

LSD 0.18 0.48 0.33 84

05
Source: compiled by the author

Scientific Horizons, 2023, Vol. 26, No. 4




68

Parameters of apple tree crowns depending on the crown shape and pruning time

The results of the variance analysis indicate a
10% predominance of crown dimensions in Honey
Crisp trees (Fig. 1a) and a 45% decrease in the in-
dicator values as a result of crown formation. There
was no substantial difference in the diameter of the
crowns as a result of their formation according to the
type of slender spindle and ballerina. The reduction
in the indicator values was facilitated by the intro-
duction of pruning of trees twice in winter and sum-
mer by 6%.

The greatest influence on the crown diame-
ter value was caused by the crown shape factor by
78.6% (Fig. 2a). The greatest direct correlation of the
crown diameter was identified with the crown vol-
ume (r=0.99£0.01), its projection area (r=0.99%0.01),
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the number of fruits (r=0.84%0.08), and the number of
shoots (r=0.660.19).

The volume of the crown among the examined
varieties prevailed in Honey Crisp plantings and was
substantially inferior in the formation of the French
axis (Table 1), which is explained by the absence of
semi-skeletal branches in its structure. A total increase
by a quarter of the indicator value in Honey Crisp trees
(Fig. 1b) retained the dependence, in the plantings of
both varieties, on a substantial decrease in the crown
volume during the formation of the French axis -
0.55 m?, which is 1.16-1.22 m? less than other types of
formations examined (LSD,,=0,12). A decrease of 13%
(0.16 m?) in the volume of the crown is facilitated by
repeated pruning of trees during the season in summer.

Crown volume, m3 b
o5 LSDy= LSD)= L5D,s=
014 0.09 012 0.09
1.90
1.40
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3
~
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o
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[eNoNoNe]
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Figure 1. The average diameter (a), volume (b), area of the crown projection (c),
and level of development of the feeding area (d) of apple trees for the 2019-2022 studies,
depending on the shape of the crown and the pruning period (results of variance analysis)

Note: Varieties: Fuji (F), Honey Crisp (HC); crown shape: slender spindle (S), French axis (F), ballerina (B); pruning term:

winter (W), winter and summer (WS)
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Figure 2. The strength of the influence of the examined factors on the diameter (a), volume (b), development of the
feeding area (c), and the crown projection area (d).
Note: A - the year of the study; B - pomological variety; C - crown shape; D - pruning period

Source: compiled by the author

Change in crown volume (Fig. 2b) substantially de-
pends on the shape of the crown (influence of the fac-
tor 68.4%) and the characteristics of the pomological
variety (4.7%). Crown volume directly correlates with
the number of fruits (r=0.83%0.09), yield (r=0.92%0.04),
and inversely with the length of shoots (r=-0.81+0.10).

Fuji trees are substantially inferior to The Honey
Crisp variety in terms of crown projection area (Table 1),
with the maximum predominance of the indicator as a
result of ballerina crown formation in winter (1.42 m?).
The formation of the crown of the French axis of Fuji
trees and its subsequent pruning twice a season in win-
ter and summer ensured that the lowest value of the in-
dicator was obtained at the level of 0.31 m* (LSD,=0.33)

On average, the experiment increases the area of the
crown projection (Fig. 1b) at the level of 1.04 m? as of
2022 (influence of the factor - 1.6% (Fig. 2d)). Fuji trees
were 18% inferior to the corresponding value of the
Honey Crisp indicator. The French axis crown formation
reduced the projection area by 66% (influence of the fac-
tor - 73.3%), but in trees with the ballerina crown forma-
tion, this indicator increased by 6% compared to the slen-
der spindle option. The introduction of double pruning in

winter and summer with the removal of strong-growing
unproductive shoots of the current season leads to a
decrease in the area of the crown projection by 6%.

The area of the crown projection directly correlates
with the crown volume (r=0.99+0.01), the number of
fruits (r=0.83%0.09), and the yield (r=0.79+0.11).

The development of the nutritional area, which in-
dicates a rationally selected tree planting scheme and
the level of planting intensity, somewhat prevailed (by
4%) in the planting of the Honey Crisp variety (Fig. 1f).
The average value of the indicator for both examined
varieties is substantially lower as a result of crown for-
mation - 9.4% with more than 73% influence of the
factor on the change in the indicator (Fig. 2c). The for-
mation of the crowns of the slender spindle and balle-
rina did not differ substantially and amounted to 30.3-
31.7%.The combination of winter and summer pruning
reduced the value of the indicator by 9%.

A substantial influence of various methods of
crown formation and the time of their pruning was
obtained on the productivity indicators of trees. The-
specific productivity per unit volume of the crown var-
ied substantially with the increase in the indicator with

Scientific Horizons, 2023, Vol. 26, No. 4
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the introduction of a more compact, low-volume crown,
which indicates an increase in the level of intensity of
horticulture technology. Therewith, an increase in the
specific productivity of plantings of both varieties un-
der study was noted with the implementation of double
pruning of tree crowns in winter and summer, due to an
increase in the level of illumination and, as a result, an
improvement in the laying of fruitwood. The maximum
specific productivity per unit volume of the crown was

obtained as a result of double pruning of the French
axis crown - 20.7 kg/m? in Fuji and 17.5 kg/m? in Honey
Crisp varieties (Table 2), by 14.7 and 12 kg/m* accord-
ingly, exceeded the value for the winter pruning of the
slender spindle crown, where the lowest value of the
indicator (LSD=7.4).was obtained. During the forma-
tion of the ballerina crown, there was also a slight in-
crease in the values of the indicator relative to the data
of the control variant.

Table 2. Specific productivity of apple trees depending on the crown shape and pruning period (2019-2022)

. . . . Specific productivity Specific productivity
Pomological variety Crown shape Pruning period per unit crown volume, kg/m?*  per unit of nutritional area, kg/m?
Winter (control) 6.0 8.4
Slender spindle ;
p In winter and 9.8 13.0
summer
In winter 12.8 18.6
Fuji French axis ;
J In winter and 0.7 291
summer
In winter 9.4 13.2
Ballerina ;
In winter and 116 151
summer
In winter 5.5 79
Slender spindle ;
p In winter and 78 10.9
summer
In winter 10.2 15.3
Honey Cris French axis ;
y Lrisp In winter and 175 256
summer
In winter 5.9 8.4
Ballerina In winter and
summer 7.5 10.5
LSD,, 74 10.1
Source: compiled by the author
Specific productivity per crown volume a Specific productivity per area of b
unit, kg/m3 nutrition unit, kg/m?
LSDps=  LSDps=  LSDps=  LSDyg= 250  LSDps= LSDO5— LSDM' LSD{J5=
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Figure 3. Averaged data on specific productivity per volume (a) and area of nutrition (b) unit of apple trees, depending
on the shape of the crown and the pruning period (results of variance analysis).

Note: Varieties: Fuji (F), Honey Crisp (HC); crown shape: slender spindle (S), French axis (F), ballerina (B); pruning term:

winter (W), winter and summer (WS)
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Note: A - the year of the study; B - pomological variety; C - crown shape; D - pruning period

Source: compiled by the author

In general, during the experiment, according to the
analysis of variance, the value of specific productivity
per unit volume of the crown increased annually with
the achievement of the maximum value in 2021 at the
level of 12.2 kg/m? (Fig. 3a). On average, the specific
productivity per crown volume of the Fuji variety in-
creased by 28.5%, or 2.6 kg/m® exceeding the value of
the Honey Crisp variety (LSD,,=1.5). However, the high-
est value of the indicator (15.3 kg/m?) was achieved
due to the introduction of a low-volume French axis
crown shape, which was more than twice the value
of the slender spindle crown formation (7.2 kg/m?®). In
addition, the ballerina crown contributes to a 20% in-
crease in the value of specific productivity per crown
volume (8.6 kg/m?). Additional pruning of tree crowns
in summer contributed to a substantial increase in spe-
cific productivity (by 50%).

An inverse strong correlation of the specific pro-
ductivity per unit crown volume was obtained with the
crown diameter and volume (r=-0.86%0.07). Among the
examined factors, crown shape and pruning period had
the greatest influence on the change in the indicator
values - by 30.8% and 10.8%, respectively (Fig. 4a).

The specific productivity per crown projection area
also substantially depended on the examined crown
shape and pruning time. An increase in the indicator
values indicates an increase in the projected yield of
plantings per unit area with an optimally selected tree
planting scheme due to the influence of the exam-
ined agricultural measures. A substantial increase in
the values of the specific productivity indicator during
the crown projection in the plantings of both exam-
ined varieties was obtained due to the formation of
the French axis crown. In addition, a substantial impact
on the growth of the values of the examined indicator
is caused by the introduction of additional pruning of
trees in the summer. Performing winter and summer
pruning of trees, in particular, the crown of the French

axis, provided a maximum increase in the value of
specific productivity per crown projection area to the
level of 29.1 kg/m? in the Fuji variety and 25.6 kg/m? in
Honey Crisp, respectively (Table 2), the difference to the
control was 17.6-20.7 kg/m?* (LSD ,=10.1).

Due to the relatively larger area of the crown pro-
jection in the planting of the Honey Crisp variety, the
specific productivity per the area of its projection was
substantially inferior to the value of the Fuji variety.
The excess of the latter values is 23.6%, or 3.1 kg/m?
(LSD,,=2.1) (Fig. 3b). Among the examined crown forms,
the ballerina crown increased the indicator by 1.7 kg/m?
relative to the values of the slender spindle. However,
the most substantial increase in specific productivity
per crown projection area is 12 kg/m? obtained as a
result of the French axis crown formation. The imple-
mentation of additional summer pruning of trees con-
tributed to a reduction in the size of the crown, better
formation of fruitwood and, as a result, an increase in
specific productivity per unit area of the crown projec-
tion by 45%, or 5.4 kg/m.? (LSD,=2.1).

A strong correlation of the specific productivity per
unit area of the crown projection is obtained with the
diameter and volume of the crown (r=-0.89%0.06). To
the greatest extent, the change in specific productivity
per unit area of the crown projection is caused by the
crown shape and pruning period factors by 36.4% and
9.4%, respectively (Fig. 4b).

The introduction of modern small-sized crowns us-
ing the latest highly productive varieties will determine
the design of plantings and, as a result, the level of in-
tensification of the garden. According to Kolmanic et al.
(2021) and Crassweller et al. (2020), summer pruning in
apple orchards is a common practice to improve the il-
lumination of the crown and reduce vegetative growth
next year. It also leads to an increase in the intensity of
leaf photosynthesis as a result of improved light levels
after pruning, the area of which is reduced by 10-30%

Scientific Horizons, 2023, Vol. 26, No. 4
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(Mierowska et al., 2022). The results of the study indi-
cate a substantial decrease in the crown size as a re-
sult of summer pruning, which is confirmed by Mu et al.
(2018) and Kolmanic et al. (2021). A similar relationship
was obtained in the studies of Chaploutsky and Melnik
(2019), Strnad et al. (2020), examining Golden Delicious
and Jonagold varieties, according to which, winter prun-
ing in combination with early summer pruning caused
a 5% decrease in the crown diameter, a 10% decrease
in its volume, and a 9% decrease in the projection area
and the degree of development of the feeding area.
Melnyk and Kravtsova (2018) observed a reduction in
crown dimensions of the Gala and Jonagold Wilmut
varieties, in particular, volume - by 15-17% and the
crown projection area - 10-12%. By reducing the size
of the crown, it is possible to create compacted plant-
ings, which, when forming an axillary crown, will not
affect the level of their illumination. Therewith, accord-
ing to Lugaresi (2022), the percentage of more than
50% red-coloured fruits increases by 20.5% if summer
pruning is introduced and the sugar content in the fruit
increases (Vosnjak, 2021).

Thus, the constant updating of the assortment of
fruit stands, especially in modern intensive gardens,
requires research on agricultural techniques for tree
care, the influence of pruning times, crown formation
features, fruit wood formation, etc. Ultimately, varietal
characteristics, the growth force of variety-splitting
combination, shoot-forming ability, and type of fruit-
ing substantially affect the formation of productivity of
plantings and determine the features of their care.

CONCLUSIONS

The study of the influence of crown shape and tree
pruning time showed that the examined varieties have
different growth activity, which prevails in the Honey
Crisp variety, which should be considered when choos-
ing plantings. It was identified that the dimensions of
the crown, in particular, the diameter and volume of the
crown prevailed in trees of the Honey Crisp variety for

the formation of the ballerina crown in winter — 1.34 m
and 2.02 m? accordingly. The greatest influence on the
reduction of crown dimensions is caused by the method
of formation (influence of the factor - 68-78%), in par-
ticular, by forming the crown of the French axis, which
is marked by the smallest values of diameter indicators
in the Fuji variety - 0.62 m and the crown volume of
0.45 m?®. In general, according to the experiment, the
formation of the crown of the French axis helps to
reduce the diameter of the crown by 44% and its vol-
ume - by 54%. An additional effect of reducing the size
of the crown by 6-13% in both varieties under study
was achieved due to the introduction of double pruning
of trees in winter and summer. These agricultural meas-
ures provided an increase in the specific productivity
of apple trees of both examined varieties. The specific
productivity per crown volume during the formation of
the ballerina crown increased by 19%, and more than a
twofold increase was achieved by forming the French
axis crown (15.3 kg/m3). In addition, the implementa-
tion of additional pruning of trees in the summer in-
creased the specific productivity per crown volume by
50%.The same dependence was observed with the spe-
cific productivity per unit of the nutritional area. This
allows for developing technologies for growing gar-
dens with a smaller planting scheme, and therefore a
larger number of trees per unit area, which will help to
increase the productivity of plantings.

Considering the importance of apples as a valuable
food product for fresh consumption or as a processed
product, further research may be based on an extended
range of crown pruning dates and determining the op-
timal planting scheme to ensure higher productivity of
plantings.
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Parameters of apple tree crowns depending on the crown shape and pruning time

MapamMeTpu KpPOH AepeB A6nyHi 3aneXHo Bia $OpMM KPOHU Ta CTPOKY 06pisyBaHHS

AHppin MukonaitoBuy YannoyubKkuii

KaHaunpaT cinbCbKOrocnoaapCbkKnx Hayk, AOLEHT
YMaHCbKMIM HaLiOHaNbHUI YHIBEPCUTET CafiBHULUTBA
20305, Byn. IHCTMTYTCbKA, 1, M. YMaHb, YKpaiHa
https://orcid.org/0000-0003-4173-0168

PomaH BonoaummupoBuy IKoBEHKO

[loKTOp CiNnbCbKOroCcnoaapcbKnx Hayk, AOLEHT
YMaHCbKMIM HaLiOHaNbHUI YHIBEPCUTET CaA4iBHMLTBA
20305, Byn. IHCTUTYTCbKA, 1, M. YMaHb, YKpaiHa
https://orcid.org/0000-0001-7263-7092

PomaH MukonaitoBuu byuumk

KaHaunaaT CinbCbKOrocnoaapCbKnx Hayk, AOLEHT
YMaHCbKMIM HaLiOHaNbHUI YHIBEPCUTET CafiBHMLTBA
20305, Byn. IHcTMTYTCBKA, 1, M. YMaHb, YKpaiHa
https://orcid.org/0000-0002-5384-2194

OnekcaHppa BacunisHa MonyHiHa

KaHamaaT cinbCbKOrocnoaapcbknx Hayk, BUKNaaay
YMaHCbKMIM HaLiOHaNbHUI YHIBEPCUTET CaL4iBHULTBA
20305, Byn. IHcTUTYTCBKA, 1, M. YMaHb, YKpaiHa
https://orcid.org/0000-0002-6618-2789
OnekcaHap IBaHOBUY 3a6010THUI
KaHaunaaT CinbCbKorocnoaapCbKnx Hayk, AOLEHT
YMaHCbKMIM HaLiOHanbHUI YHIBEPCUTET CaAiBHMLTBA

20305, Byn. IHcTuTyTCbKA, 1, M. YMaHb, YKpaiHa
https://orcid.org/0000-0003-0069-1617

AHorTauis. J6nyHs nigupytoya nnofosa KynsTypa B YkpaiHi 3a 06csraMy BUpOOHMLTBA Ta MIOWAMM HACA[KEHb Ta €
LiHHMM Xap4y0BMM MpPOLYKTOM 3 BUCOKMM BMICTOM BiTaMiHiB. B HOBMX Cy4yaCHMX HacamXXeHHAX BUPOOHMKM DPYKTIB
Hafal nepeBary iHTEHCMBHMM TEXHOJOTISIM BUPOLLYBaHHS, SKi 3a6e3meuytoTb OTPMMAHHA MakKCMMasbHOI KiNbKOCTi
SKICHOrO ypoXat NnoAis 3 oamMHUL naowi. OCHOBHUM KpUTEPIEM BUPILLEHHS AAHOT 334a4i € KOHCTPYKLIN HAacaaXKeHb:
BY3bKOPSHA CXeMa CafiHHA fepeB Ta ManoobeMHa GopMa KpoHW. MeToto AocniaxeHb 6yno BCTAHOBAEHHS BMIMBY
CTPOKY 06pi3yBaHHS pi3HMX TUMiB (DOPMYBaHb KPOHWM HA PIiCT Ta MPOAYKTUBHICTb fepeB a6ayHi ABox copTiB: Dymxi Ta
XoHeit Kpicn. locnifxxeHHs BUKOHYBA/IMCb B YMOBAX LieHTpasbHOro nicocteny YkpaiHu (YMaHCbKOMY HaLiOHanbHOMY
yHiBepcuTeTi cagiBHMLTBA). CxemMa CafiHHa JocnigpkyBaHux aepeB 4x1 M, nigwena M.9, rpyHT YopHO3eM AepHOBO-
OniA30NeHUN, 3pOLEeHHs KpanauHHe. [1ig 4ac BMKOHAHHA AOCNIAKEHHS BMKOPUCTAHO MOMbOBI, CTAaTUCTMYHI Ta
pO3paxyHKOBO-aHaNITUYHI MeToan. BuseneHo, Wo xapakrep pocTy AOCAIAKYBAHUX COPTIB ICTOTHO Pi3HMBCS Ta 3a
NOKa3HWKaMK JiaMeTpy, 06€MY KPOHU, NNOLLL NPOEKL,ii Ta OCBOEHHAM NIIOLL XXMBIEHHS NepeBaxas Yy fiepeB copTy XoHekn
Kpicn. MNpote, 32 NOKazHUKaMK NPOAYKTUBHOCTI, HACamkKeHHs1 copTy Dymxi CyTTEBO MEPEBULLYBAIM 3HAYEHHS COPTY
XoHeit Kpicn. ®opMyBaHHSI KpOHM BanepuHa 3 BUAANEHHIM 0OpOCTaoyoi AepeBUHM B 25 CM 30HI Ha LleHTpanbHOMY
NPOBIAHUKY BULLLE HUXKHBOTO PYCY HAaNiIBCKNETHUX IN0K,3abe3neumno NifABULLEHHS POCTOBOI aKTUBHOCTI fOC/IAKYBAHUX
fepeB Ha 3-5 %.|CTOTHOro 3MeHLUIEHHS 3HaYeHb MapaMeTpiB KPOHM 3abe3neunno GopMyBaHHS KpOHM (paHLLy3bKa Bicb,
Ha 44 % BigbyNnoCb 3MEHLIEHHS AiaMeTpa KPOHU, Ha 67 % 06eMy KpoHM, Ha 69 % nnoLi NpoekLii KPOHM Ta OCBOEHHS
NAOLL XXMBEHHSA. BUKOHAHHS L0AATKOBOIO NiTHLOrO 06Pi3yBaHHS AepeB TakoX CMPUSIO 3MEHLLEHHIO aKTUBHOCTI poCTy
Ha 6-11 %. lNpoTe NMTOMa NPOAYKTUBHICTb HACAXKEHb 3POC/A BABIYI Y HACALKEHHAX 3 POPMYBaHHAM PPaHLYy3bKOi
BiCi Ta Ha 45-50 % 3 3anpoBagXeHHSM OBOKPATHOro 06pi3yBaHHA AepeB. PekoMeHA0BaHO CifbrocnBUMpobHUKaM
[OCNiKEHI CTPOKM 00pi3yBaHHS ManoOBEMHMX GOPM KPOHWU 3 ypaxXyBaHHAM COPTOBMX OCOBIMBOCTEN, 3 METO
CTBOPEHHSA YLLINIbHEHNX HacaaXXeHb 961yHi Ta NiABULLEHHS iHTEHCUPiKaLii BUpOOHULTBA
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