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Statement of The Problem. Ensuring high productivity
of agricultural crops under changing environmental condi-
tions is one of the key challenges of modern agriculture.
Oilseed radish (Raphanus sativus var. oleiformis) is an
important multipurpose crop widely used for green manure,
fodder production, and soil improvement. Its productivity
largely depends on the intensity of growth processes and the
formation of the assimilative surface, which determines the
efficiency of photosynthesis and biomass accumulation [5].

Under the conditions of the Right-Bank Forest-Steppe
of Ukraine, characterized by unstable moisture supply and
increasing variability of climatic factors, the optimization
of crop growing technologies becomes especially rele-
vant. In particular, the level of mineral nutrition significantly
affects plant growth, development, and the formation of leaf
area, which directly influences yield formation.

However, the patterns of assimilative surface formation
and growth dynamics of oilseed radish plants depending
on growing conditions and varietal characteristics remain
insufficiently studied. This limits the development of scien-
tifically grounded recommendations for improving cultiva-
tion technologies and increasing crop productivity.

Therefore, the study of growth processes and the for-
mation of the assimilative apparatus of oilseed radish under
different levels of mineral nutrition in specific soil and cli-
matic conditions is a relevant scientific problem.

Analysis of the latest research and publications..
Oilseed radish (Raphanus sativus L. var. oleiferus Pers.)
is a valuable multifunctional crop widely used as green
manure, biofumigant, and cover crop in modern agroeco-
systems. It is characterized by rapid biomass accumulation,
high ecological plasticity, and the ability to form a powerful
assimilative surface under different environmental condi-
tions [3, 10, 11].

Scientific studies emphasize the importance of vari-
etal characteristics and cultivation technologies in regu-
lating growth processes of oilseed radish. In particular,
Kovka N.S. highlights the influence of technological factors
and varietal differences on plant development in the Right-
Bank Forest-Steppe conditions [2]. The importance of envi-
ronmental factors and nutrition systems in yield formation is
also confirmed in the research of Bilonizhko Kh.V. [1].

The formation of assimilative surface is a key factor of
crop productivity. Tsytsiura T.V. established that leaf area
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development significantly depends on sowing parameters
and fertilization, which directly affects photosynthetic effi-
ciency and biomass accumulation [4]. Further studies by
Tsytsiura Ya.H. confirm the important role of mineral nutri-
tion and microelements in enhancing growth processes and
productivity of oilseed radish [5, 6].

Morphological and anatomical features of oilseed rad-
ish plants also play an important role in productivity forma-
tion. It has been shown that stem structure and anatomical
characteristics depend on agrotechnological factors and
cultivation conditions [7, 8]. These results confirm the
close relationship between plant structure and environ-
mental factors.

Modern studies demonstrate that oilseed radish has
high adaptive capacity and can effectively realize its bio-
logical potential under different environmental conditions,
making it an important component of sustainable agricul-
tural systems [10, 11, 12]. The wide range of its agricul-
tural applications is also confirmed in recent studies [9],
while nutrition systems significantly influence seed quality
formation [13].

Despite the significant number of studies, the dynam-
ics of assimilative surface formation and growth processes
depending on growing conditions remain insufficiently stu-
died and require further systematization. This determines
the relevance of continued research in this direction.

Purpose of the article. The aim of the article is to
investigate the dynamics of growth processes and the for-
mation of the assimilative surface of oilseed radish plants
depending on growing conditions, in particular the level of
organic fertilization and varietal characteristics, as well as
to determine their influence on biometric parameters and
crop productivity under the conditions of the Right-Bank
Forest-Steppe of Ukraine.

Research methods. Phenological observations of oil-
seed radish plant growth and development were conducted
throughout the growing season in accordance with gene-
rally accepted principles of field experiments and method-
ological approaches used in studies of oilseed radish culti-
vation [2, 4]. Plant height measurements were carried out
along the diagonal of experimental plots at key phenological
stages to ensure representativeness of the obtained data.

The assimilative surface area of oilseed radish plants
was determined using the leaf imprint (paper tracing)
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method, which is widely applied in agrobiological research
for assessing leaf area dynamics and photosynthetic poten-
tial of crops [4, 10].

The yield of green biomass was determined using
standard field experimental approaches to crop productivity
assessment, based on generally accepted agronomic prin-
ciples of oilseed radish cultivation [3].

Research results. Growth is one of the primary char-
acteristics of plant development, reflecting continuous
quantitative and qualitative changes in plant organisms.
The intensity of growth processes depends on the deve-
lopmental stage of the plant and the interaction between
internal physiological mechanisms and environmental con-
ditions. It should be noted that environmental requirements
for growth and development do not always coincide, which
leads to variability in morphogenetic responses among crop
varieties [1].

Under field conditions, the realization of growth poten-
tial is significantly influenced by agronomic factors, includ-
ing fertilization and varietal characteristics. In the conditions
of the Right-Bank Forest-Steppe, the conducted studies on
oilseed radish varieties Zhuravka and Kiyanochka demon-
strated that organic fertilization (Greenodin Gray) had a
pronounced effect on plant height formation [2].

The experiments were carried out on a plot size
of 5 x 6 m (30 m?), which corresponds to 0.003 ha.

Accordingly, the applied fertilizer doses per experimental
plot were: 5 t/ha = 15 kg per plot, 10 t/ha = 30 kg per plot.

Over the two-year research period, plant height varied
depending on the phenological phase, fertilization level,
and varietal differences (Table 1).

Analysis of plant height dynamics shows that fertiliza-
tion significantly enhanced growth intensity in both vari-
eties throughout all phenological stages. In all fertilized
treatments, plants clearly exceeded the control, confirming
the positive role of improved nutrient supply.

The highest plant height values were recorded under the
application of Greenodin Gray at 10 t/ha (30 kg per 30 m?
plot). At the flowering stage, Zhuravka reached 102,4 cm,
while Kiyanochka demonstrated a slightly higher value of
104,8 cm, exceeding the control variants by 27,6 cm and
28,5 cm, respectively. The application of 5 t/ha (15 kg per
plot) also ensured a substantial increase in plant height
across all developmental phases.

Overall, the Kiyanochka variety showed a slightly
stronger growth response compared to Zhuravka under
identical fertilization conditions, indicating its higher adap-
tive potential to an improved nutritional background in the
conditions of the Right-Bank Forest-Steppe.

For optimal photosynthetic performance, plants must
develop a sufficiently formed assimilative surface. The leaf
area serves as the main organ for the accumulation of

Table 1
Dynamics of oilseed radish height depending on fertilizer, cm (average for 2024-2025)
. L . Development Phase
Variety Fertilization Variant Rosette Stem Elongation Budding Flowering
Control (no fertilizers) 4,2 11,3 53,6 74,8
Zhuravka Greenodin Gray, 15 kg/plot 4,6 13,8 60,4 88,7
Greenodin Gray, 30 kg/plot 51 16,9 67,8 102,4
Control (no fertilizers) 4.4 11,9 55,1 76,3
Kiyanochka | Greenodin Gray, 15 kg/plot 4,8 142 61,7 90,5
Greenodin Gray, 30 kg/plot 53 17,4 69,2 104,8

Source: Compiled by the author

Fig. 1. Sowing of oilseed radish at the rosette stage
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organic substances, which ultimately determines biomass
formation and yield productivity. It is generally accepted
that an optimal leaf area index during the period of active
vegetation ranges from 40-60 thousand m%*ha. However,
this parameter is variety-dependent, as genotypic diffe-
rences influence the intensity and duration of leaf surface
formation [3].

Thus, the development of an effective assimilative
apparatus, combined with varietal characteristics and
fertilization level, is a key physiological prerequisite for
ensuring high productivity of oilseed radish under the
studied agro-climatic conditions (Fig. 1).

Many researchers emphasize that the process of pho-
tosynthesis should be considered through the interrela-
tion between leaf surface area formation, technological
elements of cultivation, and abiotic environmental factors
throughout the growing season [1, 13]. In oilseed radish,
this period is relatively short, lasting approximately 45 days
from emergence to the flowering stage.

In our study, conducted on two varieties of oilseed rad-
ish, Zhyravka and Yamayka, it was established that both
fertilization level and varietal characteristics significantly
influenced the formation of the assimilative (leaf) surface.
The dynamics of leaf surface area development depend-
ing on fertilization variants and vegetation phases are pre-
sented in Table 2.

The obtained results indicate that, under the conditions
of the Right-Bank Forest-Steppe, fertilization had a pro-
nounced positive effect on the formation of the leaf assim-
ilative surface in both oilseed radish varieties. Across all
developmental stages, an increase in fertilization rate led
to a consistent rise in leaf area formation compared to the
unfertilized control.

The Kiyanochka variety demonstrated a slightly higher
assimilative surface compared to Zhuravka at all growth
stages and under all fertilization variants. The most sig-
nificant differences were observed during the budding
and flowering phases, which are critical for photosynthetic
productivity.

The maximum leaf surface area was recorded at the
flowering stage under the application of Greenodin Gray
at 10 t/ha, reaching 62,7-64,0 thousand m?ha depending
on the variety. This confirms that both varietal character-
istics and fertilization level play a key role in optimizing
the photosynthetic potential of oilseed radish under regional
climatic conditions [4].

Visual assessment of plant development during this
period confirms the intensive formation of biomass and
crop density, which is clearly observed when comparing
the experimental plots (Fig. 2).

In their studies, the effect of fertilization on the nature of
the leafiness of oilseed radish was studied. In the fertilized

Table 2
The effect of fertilizer on the formation of leaf surface area in the oilseed radish varieties Zhuravka
and Kiyanochka, thousand m?/ha (average for 2024—-2025)
Variety Fertilization Variant Development Phase
Rosette Stem Elongation Budding Flowering
Control (no fertilizers) 8,5 18,7 32,4 41,2
Zhuravka Greenodin Gray, 15 kg/plot 10,2 24,9 45,6 54,3
Greenodin Gray, 30 kg/plot 12,8 29,7 52,1 62,7
Control (no fertilizers) 8,7 19,2 33,1 42
Kiyanochka Greenodin Gray, 15 kg/plot 10,6 25,4 46,8 56,1
Greenodin Gray, 30 kg/plot 13,1 30,2 53,1 6

Source: Compiled by the author

Fig. 2. Oilseed radish crops during the flowering stage:
varieties Zhuravka and Kiyanochka
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variants of the experiment, where organic fertilizers
(Greenodin Gray) were applied, the leafiness in certain
phases of vegetation slightly decreased (Table 3). This phe-
nomenon can be explained by the redistribution of assimi-
lates towards enhanced growth of the above-ground mass
and the formation of a more powerful stem, which led to a
relative decrease in the share of the leaf cover.

The results obtained indicate that the level of mineral
(organic) nutrition significantly affects the morphological
structure of oilseed radish plants, changing the balance
between the leaf surface and other plant organs depending
on the phase of development.

This figure 3 presents a comparative photographic illus-
tration highlighting the morphological characteristics of oil-
seed radish varieties at the early stage of stem elongation.
The left panel shows the Kiyanochka variety, characterized
by a dense rosette of dark green leaves with a strongly
wrinkled surface and pronounced serration. The plants
exhibit initial stem elongation with noticeable branching and
a slight purple pigmentation of the stems.

The right panel represents the Zhuravka variety, which
differs by having lighter green leaves with a smoother sur-
face, gently undulating margins, and less pronounced ser-
ration. The stems are thinner, predominantly green, verti-
cally oriented, and exhibit lower initial branching compared
to the Kiyanochka variety.

A white plastic object visible on the soil surface in the
right panel serves as a reference for scale and comparative
assessment of plant size.

The next stage was to establish that the dry matter
yield of oilseed radish varieties Kiyanochka and Zhuravka
was positively influenced by organic fertilizers (Greenodin
Gray). On average, over two years of research, the maxi-
mum dry matter yield was obtained with fertilizer application
at a rate of 10 t/ha (30 kg/accounting plot of 30 m?). With
this option, a significant excess of control was observed,
which indicates high efficiency under

In particular, the Kiyanochka variety formed slightly
higher dry matter indices compared to the Zhuravka variety,
which indicates its greater productive response to improved
nutrition conditions. The variant with the application of 5 t/ha
(15 kg/plot) also provided a significant increase in this
index, but was inferior to the maximum level of fertilization.

The increase in dry matter yield is due to a more inten-
sive growth of vegetative mass, activation of photosynthetic
processes and more efficient use of nutrients by plants [5].
It was established that there is a direct relationship between
the level of fertilization and the accumulation of dry matter,
which is manifested in both studied crops (Table 3).

Analysis of the obtained data shows that the application of
organic fertilizer Greenodin Gray significantly influenced the
formation of the dry matter yield of oilseed radish throughout

Table 3
Effect of fertilizer on leafiness of oilseed radish, % (average for 2024-2025)
Variety Fertilization Variant Development Phase
Rosette Stem Elongation Budding Flowering
Control (no fertilizers) 72,5 78,4 84,6 80,2
Zhuravka Greenodin Gray, 15 kg/plot 70,1 75,8 82,3 77,5
Greenodin Gray, 30 kg/plot 67,8 73,2 79,6 741
Control (no fertilizers) 73,8 79,6 85,4 81,0
Kiyanochka Greenodin Gray, 15 kg/plot 71,4 77,0 83,1 78,6
Greenodin Gray, 30 kg/plot 69,0 74,5 80,8 75,3
Source: Compiled by the author
a) 6)

Fig. 3. Oilseed radish at the stem elongation stage
(a) — Kiyanochka, b) — Zhuravka)
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Table 4
Effect of fertilizer on the dry matter yield of oilseed radish in the flowering phase, c/ha (average for 2024-2025)
Variety Fertilization Variant Development Phase
Rosette Stem Elongation Budding Flowering
Control (no fertilizers) 8,4 18,6 32,5 45,8
Zhuravka Greenodin Gray, 15 kg/plot 9,7 22,3 38,9 54,6
Greenodin Gray, 30 kg/plot 11,2 25,8 447 62,3
Control (no fertilizers) 9,1 19,8 34,2 47,5
Kiyanochka Greenodin Gray, 15 kg/plot 10,6 23,9 41,5 57,8
Greenodin Gray, 30 kg/plot 12,3 27,6 47,8 65,9
Source: Compiled by the author
Table 5
The effect of fertilization on the yield of green mass of oilseed radish, c/ha (average for 2024-2025)
Variety Fertilization Variant ZD: Z\I:Iopment ngzg Average frgr(;vfot:;:ol
Control (no fertilizers) 185 192 188,5 -
Zhuravka Greenodin Gray, 15 kg/plot 215 224 219,5 +31,0
Greenodin Gray, 30 kg/plot 248 260 254,0 +65,5
Control (no fertilizers) 190 198 194 -
Kiyanochka Greenodin Gray, 15 kg/plot 225 236 230,5 +36,5
Greenodin Gray, 30 kg/plot 260 272 266,0 +72,0

Source: Compiled by the author

the entire vegetation period. In both studied varieties, a
gradual increase in dry matter indicators was observed from
the rosette phase to the flowering phase, which is due to the
intensive growth of the vegetative mass of plants.

In all fertilizer options, the indicators significantly
exceeded the control. In particular, in the flowering phase,
the dry matter yield of the Zhuravka variety was 45,8 c/ha
in the control, while with the application of 15 kg/plot it
increased to 54,6 c/ha, and with 30 kg/plot — to 62,3 c/ha.
A similar trend was observed for the Kiyanochka variety,
where the corresponding indicators were 47,5; 57,8 and
65,9 c/ha.

The highest values of dry matter yield were recorded
at the maximum level of fertilization (30 kg/accounting plot,
which corresponds to 10 t/ha), which indicates the effec-
tiveness of the increased level of nutrition for the formation
of crop productivity [6]. At the same time, the Kiyanochka
variety was characterized by slightly higher indicators com-
pared to the Zhuravka variety in all variants of the experi-
ment, which indicates its better response to fertilization and
higher productive potential.

The results obtained confirm the direct relationship
between the level of fertilization and the accumulation of dry
matter, and also indicate the feasibility of using the organic
fertilizer Greenodin Gray at a rate of 10 t/ha to increase the
productivity of oilseed radish in the conditions of the Right-
Bank Forest-Steppe [7].

According to the data presented in Table 5, on average
for 2024-2025, there is a clear trend towards an increase
in yield with an increase in the rate of fertilizer application.

The lowest indicators were recorded in the control vari-
ants: in the Zhuravka variety — 188,5 c/ha, in the Kiyanochka
variety — 194,0 c/ha.

Applying 15 kg/plot provided a significant increase in
yield: the increase compared to the control was 31.0 c/ha

in Zhuravka and 36,5 c/ha in Kiyanochka . This indicates
an activation of growth processes and improvement of the
conditions of mineral nutrition of plants even at an average
level of fertilization.

The maximum indicators were obtained with the appli-
cation of 30 kg/plot, where the yield reached 254,0 c/ha
in Zhuravka and 266,0 c/ha in Kiyanochka . The increase
compared to the control was 65,5 and 72,0 c/ha, respec-
tively, which confirms the high efficiency of the increased
rate of organic fertilizer.

Overall, the Kiyanochka variety demonstrated slightly
higher productivity compared to Zhuravka, indicating its
better adaptive response to improved nutritional conditions
and higher biological potential.

Thus, a direct relationship has been established
between the level of fertilization and the formation of green
mass yield of oilseed radish, which confirms the feasibility
of using the organic fertilizer Greenodin Gray in the condi-
tions of the Right-Bank Forest-Steppe of Ukraine.

Conclusions. The study demonstrated that organic
fertilization (Greenodin Gray) significantly enhances the
growth, assimilative surface formation, and productivity of
oilseed radish varieties Zhuravka and Kiyanochka under
the conditions of the Right-Bank Forest-Steppe of Ukraine.
The highest indicators of plant height, leaf area, dry matter
accumulation, and green mass yield were obtained at the
application rate of 10 t/ha. The Kiyanochka variety showed
a slightly higher response to improved nutrition conditions,
indicating greater adaptive capacity and productivity poten-
tial compared to Zhuravka. A direct relationship between fer-
tilization level and crop productivity was clearly established.

Further studies should focus on optimizing fertilizer
application rates in combination with mineral nutrition,
investigating the impact of different soil and climatic con-
ditions, and assessing the economic efficiency of organic
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fertilization. Additionally, it is advisable to explore phys-
iological and biochemical parameters of plants to better
understand the mechanisms underlying yield formation.
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Kovka N.S., Hrytsyshyn V.0. Dynamics of assimi-
lation surface formation and growth processes of oil-
seed radish plants depending on growing conditions

Oilseed radish is a promising forage, green manure,
and soil-improving crop characterized by high adaptability
and intensive vegetative biomass formation. The efficiency
of its cultivation is largely determined by the peculiarities
of assimilation apparatus formation, which directly affects
photosynthetic activity and productivity level. Therefore, stu-
dying the influence of growing conditions on plant growth,
development, and leaf surface formation is of particular sci-
entific importance. Purpose. The aim of this study was to
investigate the peculiarities of growth, assimilation surface
formation, and productivity of oilseed radish depending on
the level of organic fertilization and varietal characteristics
under the conditions of the Right-Bank Forest-Steppe of
Ukraine. Methods. The study was conducted under field
conditions at the experimental farm «Ahronomichne».
Phenological observations, biometric measurements of
plants, the leaf imprint method for determining the assimila-
tion surface area, and records of green mass and dry matter
yield were used. Statistical data processing was performed
using generally accepted methods of variation statistics.
Results. It was established that plant growth significantly
depended on fertilization level and varietal characteris-
tics. Plant height increased from 4.2-5.3 cm at the rosette
stage to 74.8-104.8 cm at the flowering stage, with the
highest values recorded in the Kyyanochka variety under
increased nutrient supply. A similar pattern was observed in
leaf surface formation, which reached 41.2—62.7 thousand
m?ha at the flowering stage. During ontogenesis, a gra-
dual decrease in leafiness was observed, which was asso-
ciated with the redistribution of assimilates within the plant.
A direct relationship was established between the develop-
ment of the assimilation apparatus and crop productivity
formation. Dry matter yield ranged from 45.8 to 65.9 c/ha,
while green mass yield ranged from 188.5 to 266.0 c/ha.
The highest values were obtained with the application

of the organic fertilizer Greenodin Grey at a rate of 10 t/ha.
It was proven that optimization of organic nutrition is a key
factor in enhancing growth processes, assimilation surface
formation, and productivity of oilseed radish. Conclusions.
In summary, it can be stated that the growth and devel-
opment of oilseed radish plants significantly depend on
organic fertilization conditions and varietal characteristics.
The most intensive growth processes and assimilation sur-
face formation were observed under an optimal level of
organic nutrition. During ontogenesis, a natural change in
plant leafiness occurs, which is associated with the redis-
tribution of nutrients. The obtained results confirm a strong
relationship between the development of the assimilation
apparatus and crop yield level. It was established that opti-
mization of the organic fertilization system is an important
factor for increasing the productivity of oilseed radish under
the conditions of the Right-Bank Forest-Steppe of Ukraine.

Key words: oilseed radish, growth and development,
assimilation surface, organic fertilization, leafiness, produc-
tivity.

Koeka H.C., Mpuumwumt B.O. AuHamika chopmyBaHHA
acuUMInNAUINHOI NOBepXHi Ta POCTOBUX MNpoueciB poc-
FIVH peAbKy ONiNHOI 3anexHo Bi YMOB BUPOLLyBaHHSA

Pepbka oniiHa € nepcnekTMBHOK KOPMOBOIO, cuaeparnb-
HOM Ta I'PYHTONOMINLWYBaNbHOK KYmbTYpOIo, L0 XapakTe-
PU3YETLCS BUCOKOI MITACTUYHICTIO Ta iIHTEHCUBHUM (hOpMY-
BaHHAM BereTaTnBHOI Macu. ECbekTBHICTb Ti BUpOLLyBaHHS
3HA4YHOK MIpOK BU3HAYaETbCA OCOGNMBOCTAMU DOPMY-
BaHHA acuMMINsAUiNHOrO anapaTty POCMuWH, Sk Besnoce-
pefHbO BNIUBAE Ha IHTEHCUBHICTL POTOCUHTEZY Ta pPiBEHb
NPOAYKTUBHOCTI. Y 3B’A3KY 3 LM OCOBNMBOI akTyanbHOCTI
HabyBa€ JOCNIOKEHHS BMNNUBY YMOB BUPOLLYBaHHS Ha PiCT,
pPO3BUTOK Ta (POPMYBaHHSI JIMCTKOBOI MOBEPXHi KyNbTYpMW.
MeToro paHoi poboTM € [ocniaMTu ocobnMBOCTI POCTY,
(hOpMyBaHHS aCMMINALINHOI NOBEPXHi Ta NPOAYKTUBHOCTI
penbKku ONiNHOT 3aneXHo Bif, PiBHS opraHiyHOro yaobpeHHs
Ta COpPTOBMX XapaKTepucTuK B ymoBax Jlicocteny npago-
OepexHoro YkpaiHu. Y  gocnigHuubkii poboTi BMKOpUC-
TaHO MeToAW MONbOBMX AOCHIAXEeHb B yMOBax AOCNiA-
Horo rocnogapcrtea «ArpoHomiyHe». BukopuctosyBanucs
deHOonoriYHi cnocTepexXeHHs!, BUMiptoBaHHS BioMeTpUYHMX
NMOKa3HWKIB POCMWH, METOZ, NTMCTKOBMX BifOUTKIB ANsi BU3Ha-
YEHHS NIIOLLi aCUMINALINHOT NOBEPXHI, a TakoX obnik ypo-
XKanHOCTi 3eneHoi Macu Ta cyxoi peqyoBuHU. CTaTUCTUYHY
06pobKy AaHUX BUKOHyBanu 3aranbHOMPUUAHSATUMKU METO-
Aamu BapiauinHoi ctatuctuku. PesynsraTtu BetaHosneHo,
LLIO PiCT POCNVH iCTOTHO 3anexasB Bif PiBHA yOOOpeHHs Ta
coptoBux ocobnmeocTen. Bucota pocnuH 3poctana Bif
4,2-5,3 cm y pasi posetkn o 74,8-104,8 cm y cpasi uBi-
TiHHS, 3 MakCUManbHUMK 3Ha4YeHHAMN y copTy KnsiHouka 3a
NiABULLEHOIO PiBHA XMBIEHHSA. AHanoriYyHa 3aKoOHOMIpPHICTb
crnocTepiranacst y ¢opMyBaHHi NMCTKOBOI MOBEPXHIi, ska
y dasi uBiTiHHA gocsarana 41,2—62,7 tuc. m*ra. [NpoTtarom
OHTOreHe3y BiAMI4YE€HO MOCTYMNOBE 3HWKEHHHA OONMCTHEHO-
CTi, WO MOB’siI3aHO 3 NEepepo3noaiioM acuMInATiB y poc-
nuHi. Pe3ynbraTth nokasyloTb, WO BCTAHOBMEHO NpsSMUiA
3B’A30K MiX pO3BUTKOM acuMminguiiHoro anapary ta ¢op-
MYBaHHSIM MPOAYKTUBHOCTI KyNbTypu. YpOXanHiCTb CyXol
peyoBMHN cTaHoBuna 45,8-65,9 u/ra, 3eneHoi macu —
188,5-266,0 u/ra. HarBuLLi NOKa3HUKM OTPMMAHO 3a BHe-
CeHHs1 opraHiyHoro nobpuea [piHogiH Mpen y gosi 10 T/ra.
[oBeaeHo, LWo onTuMi3auis opraHiYyHOro XMBMEHHS € K-
YOBWM YMHHMKOM MiOBULLIEHHS POCTOBKX NpoueciB, opMy-
BaHHSA acUMINAUINHOI NOBEPXHi Ta NPOAYKTUBHOCTI PEAbKU
oninHoi. BucHoBku. [MigcymoBytoun, MOXHa 3a3HauuTy,
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LLO PICT i pO3BUTOK POCMVH peabKu OfiHOI CYTTEBO 3arne-
XaTb Bif YMOB OpraHi4yHoro ygqobpeHHs Ta copToBMx 0CO6-
nuBocTen. Hambinbw iHTEHCUBHI pocToBi npouecu Ta
hOpMyBaHHA acMMINAUIMHOI NOBEPXHi crnocTepiranucsa 3a
ONTMMAanbHOrO PIBHA OPraHiYHOrO XMBMEHHS. YNPOOOBX
OHTOreHesy BiAOyBa€eTbCA 3aKOHOMIpHa 3MiHa 06nMCTHe-
HOCTi POCNUH, LLIO NOB’AI3aHO 3 NEPEPO3NOoaiNoM NOXUBHUX
pevoBuH. OTpumaHi pesynsratu nNiaTBEPOXYHOTb TiCHUNA

3B’A30K Mi>X PO3BUTKOM acCUMINSALIAHOrO anaparty Ta piBHEM
YPOXXaMHOCTI  KynbTypu. BcTaHoBneHo, wWo ontumisauia
CUCTEMU OpraHiyHOro yaobpeHHs1 € BaXXMUBUM YUHHUKOM
NiABULLEHHS NPOAYKTUBHOCTI pedbku ONiNHOI B yMoOBax
JlicocTeny npaBoGepexHOro YkpaiHu.

KnroyoBi cnoBa: peabka oninHa, picT i po3BUTOK, acu-
MinsiLiiHa NoBepXxHs, opraHivyHe yaobpeHHsi, 06nUCTSHICTb,
NPOAYKTUBHICTb.
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