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Abstract. The growth, development, and productivity of cowpeas are influenced by soil and climatic
conditions, as well as cultivation techniques, particularly the optimal stand density, which requires
scientific validation for the conditions of the Right-Bank Forest-Steppe of Ukraine. This research aimed
to study the characteristics of growth and development of Vigna about stand density, to optimise the
productivity of different varieties. Research methods included field experiments to study cultivation
techniques and statistical analysis to evaluate the reliability of the results. The study, conducted
between 2014 and 2016, examined the effect of standing density on two cowpea varieties (U-Cha-
Kontou and Kafedralna) using four planting schemes (70x10 cm, 70x25 cm, 70x40 cm, 70x50 cm). It was
found that standing density significantly affects the growth, development, phenology, and productivity
of Vigna. Field germination rates ranged from 80.0% to 85.1% across the variants studied. It was noted
that an increase in the sowing rate reduced the field germination of the varieties’ seeds. Differences in
plant survival rates during the growing season were observed among the varieties. Extreme values of
this indicator ranged from 83.6% to 87.8% for the U-Cha-Kontou variety, and from 87.7% to 91.0% for
the Kafedralna variety. At a standing density of 29,000-36,000 plants per hectare, the onset of flowering
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in both varieties occurred later (24-27 June). Furthermore, the phases of flowering onset and fruit
ripening were observed 2-3 days earlier than the control and the period from emergence to flowering
lasted 46-51 days. The U-Cha-Kontou and Kafedralna varieties reached biological maturity on 27 and
22 August, respectively, at a standing density of 29,000-36,000 plants per hectare. The precocious
plants were found in denser sowings of 143,000 plants per hectare, where the varieties’ growing season
lasted 135-141 days. The research findings could be valuable for practical use by vegetable growers,
breeders, and specialists interested in vegetable cultivation, storage, and processing

Keywords: sowing schemes; field germination; plant survival rate; growth and development phases;

technical maturity; beans

Introduction

The growth and development of cowpeas, as
well as other vegetable crops, depend on soil
and climatic conditions, which influence the
crops’ responses. At the same time, the duration
of phenological phases and plant productivi-
ty are determined not only by soil and climate
conditions but also by cultivation techniques.
Key technological measures that contribute to
optimal plant growth and development, and
improved yields, include the selection of an ap-
propriate sowing rate and plant spacing. These
factors help create favourable conditions for cul-
tivating asparagus beans.

H. Ishikawa et al. (2022) investigated that for
leguminous crops such as Vigna and soybeans,
planting density is particularly important, as
once the seedlings emerge, the plants begin to
compete with each other. Therefore, to achieve
maximum vyield, planting density needs to be
regulated. D. Gustiningsih et al. (2023) described
that sowing one seed per planting hole reduces
competition between plants, allowing them to
grow faster than when sowing more seeds.

Moreover, J.A. Adigun et al. (2020) noted that
one approach to improving the competitiveness
of crops against weeds is to reduce the row spac-
ing. Narrower row spacing suppresses weed ger-
mination and growth, giving the crop a competi-
tive advantage primarily through quicker canopy
closure. Vigna typically develops full canopy cov-
er around six weeks after emergence, allowing
them to compete with weeds until maturity.

According to M. Monteiro et al. (2017), the
larger the plant population, the lower the siliquae
productivity per plant. This is attributed to high
inter- and intra-plant competition at higher pop-
ulation densities, which leads to flower abortion
and a reduction in the number of lateral branch-
es. M.J. Cardoso et al. (2018) concluded that the
number of siliquae per plant responds linearly to
increasing plant density, indicating that for each
additional plant per square metre, the number of
siliquae per plant decreased by 0.213 for upright
varieties, 0.166 for semi-erect varieties,and 0.378
for semi-prostrate varieties.

In the study by T. Nevhulaudzi et al. (2020),
it was noted that plants in the flowering/ear-
ly anthesis stage exposed to elevated temper-
atures (35°C) exhibited the greatest reduction
in biomass (47% in fresh weight and 63% in
dry weight) compared to plants exposed to the
same temperature at other growth stages (42%
and 29% in the pre-flowering phase and 1% and
0% in the post-flowering phase). According to
H. Bergamaschi & J. Bergonci (2017), increased
temperatures are associated with accelerated
growth and phenology. As a result, when plants
encounter stressful growing conditions, they al-
ter their metabolic processes to ensure optimal
growth and development. The rate at which these
processes occur is influenced by the plant’s stress
response, which leads to increased respiration.

L.M. Nderi (2020) determined that for ag-
ricultural producers aiming to maximise the
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biomass yield of Vigna, it is advisable to follow
a sowing scheme of 60x20 ¢cm. To achieve maxi-
mum grain yield of Vigna in Kilifi County, the KVU
27-1 variety is recommended with a 40x20 cm
sowing scheme. In the conditions of southeast-
ern Brazil, R.P. Soratto et al. (2020) concluded that
the highest seed yield of Vigna was achieved at a
stand density ranging from 216,630 to 290,537
plants per hectare (8-24% higher than the low-
est density of 100,000 plants/ha). According
to K. Giridhar et al. (2020), a sowing scheme of
20x30 cm (166,666 plants/ha) can be selected for
growing Vigna in the sandy loam soils of Gajapati
District, Odisha, as it produced higher grain yields
compared to the 10x30 cm (333,333 plants/ha)
and 15x30 cm (222,222 plants/ha) schemes.

E.B. Kouam et al. (2018) found that the ad-
aptation of varieties can vary significantly across
different environments. Breeders aim to develop
varieties capable of withstanding adverse envi-
ronmental conditions by regulating their devel-
opmental processes to achieve high yields with
improved quality characteristics.

There is a lack of scientifically grounded re-
search on the optimal plant density for asparagus
beans. This highlights the need to investigate this
issue further and establish a rational plant spac-
ing for the crop. By optimising sowing density,
favourable conditions will be created for the pro-
gression of all growth and development phases
of Vigna plants, which will influence the forma-
tion of high fruit yields.

The aim was to study the growth and develop-
ment characteristics of Vigna about standing den-
sity to optimise the productivity of the varieties.

Materials and Methods
Field studies were conducted from 2014 to 2016
at the collection plots of the educational labora-
tory “Fruit and Vegetable Garden” at the National
University of Life and Environmental Sciences
of Ukraine. The soils in the research area are
dark grey, medium podzolized, and light loamy,
with a slightly acidic soil reaction. The humus
horizon has a depth of 24-28 cm. The soil was
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characterised by a low humus content (1.5-2.2%),
average levels of hydrolysed nitrogen (26-38 mg/
kg), available phosphorus (43-61 mg/kg), and po-
tassium (28-34 mg/kg). In the years studied, the
sum of effective air temperatures (>10°C) during
the growing period of the Vigna varieties aver-
aged 938-1,114°C, while the total rainfall ranged
from 125 to 136 mm.

The study was a two-factor design. The fac-
tors examined were: Factor A - the varieties
of bush asparagus bean, Kafedralna (Ukraine)
and U-Cha-Kontou (China) (control); Factor B -
plant density of 143,000 plants/ha (70x10 cm);
57,000 plants/ha  (control) (70x25 cm);
36,000 plants/ha (70x40 cm); and 29,000 plants/
ha (70x50 cm). The control was established as the
70x25 cm scheme (57,000 plants/ha) with the Chi-
nese variety U-Cha-Kontou, which was obtained
from the National Centre for Plant Genetic Resourc-
es of Ukraine. Preliminary data indicated that this
particular variety stood out among all the original
materials of bush-type Vigna (Bobos et al., 2023a).

Additionally, an important aspect was estab-
lishing the relationship between growth condi-
tions and yield indicators, which allowed for the
identification of optimal agronomic parameters
for cultivating Vigna in the temperate climate of
Ukraine. The influence of meteorological condi-
tions on plant development was considered, par-
ticularly temperature regimes and precipitation
levels, both of which had a significant impact
on yield formation. Phenological observations
included recording the dates of germination,
flowering, and pod maturation, enabling an as-
sessment of the varieties’ adaptive capabilities to
specific climatic conditions. A separate analysis of
pests that most actively affected yield reduction
was conducted, leading to the development of
recommendations for a pest and disease manage-
ment system for Vigna crops.

The study consisted of three replicates. The
total area for observation was 75 m?, with an
individual plot size of 5 m% Data were collected
from 30 plants, with 10 plants from each repli-
cate (Bondarenko & Yakovenko, 2001). Seeds
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of the varieties were sown on 27 April 2014, 27
April 2015, and 27 April 2016 simultaneous-
ly. Care for the plants included regular tillage,
weed control, and protection against diseases
and pests. The experiments involved phenolog-
ical observations, biometric measurements of
the plants, yield assessments, biochemical anal-
yses, and entomological and phytopathological
inspections for damage to the crops caused by
pests and plant diseases (Bobos et al., 2023b).
Harvesting of beans at technical maturity was
carried out weekly on all experimental variants.
Harvesting of beans at biological maturity was
conducted between 20 and 29 September, during
which the number, weight, length of pods, and
the number of seeds per pod were recorded.

To determine the impact of sowing density
on yield, a comparative analysis was conduct-
ed using statistical methods, which included
the calculation of mean values, variance anal-
ysis, and hypothesis testing. Special attention
was given to the study of biochemical indica-
tors, such as the protein and carbohydrate con-
tent in the seeds, which are important criteria
for assessing crop quality. Analysis of variance
(ANOVA) was performed using MS Excel with the
XLSTAT add-in. Significant differences were con-
sidered valid at a=0.95 (Rao, 2018). During the
research, adherence to the Convention on Bio-
logical Diversity (1992) and the Convention on
the Trade in Endangered Species of Wild Fauna
and Flora (1973) was ensured.

Results and Discussion

During the research, it was established that in
the initial phases, the growth and development
of the plants occurred simultaneously, regardless
of density. The difference in the timing of pheno-
logical phases was 1-3 days, which fell within the
experimental error margin. A critical factor for ob-
taining high yields of vegetable crops, including
the asparagus bean, is the emergence of uniform
seedlings. The field germination of plants was not
influenced by plant density in the studied varie-
ties and averaged around 84% (Fig. 1).
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—®— U-Cha-Kontou (control)

Kafedralna

Figure 1. The impact of plant density on field
germination (a) and plant survival rate (b) of
cowpeas (average for 2014-2016)
Source: compiled by the authors

A decrease in field germination for the varie-
ties Kafedralna and U-Cha-Kontou was noted with
an increase in sowing rate. Observations of the
crops during the growing season revealed that op-
timal conditions for the growth and development
of asparagus beans were found in sparsely sown
areas with a plant density of 29,000 plants per
hectare. This indicates favourable conditions for
the formation of robust plants. At the same time,
the percentage of plant survival in the varieties
varied depending on plant density. The extremes
of the survival rate in U-Cha-Kontou ranged from
83.6% to 87.8%, with a variation range of 4.2%,
while for Kafedralna, it ranged from 91.0% to
87.7% (with a variation range of 3.3%). The low-
er variation in the survival rate of the Kafedral-
na variety suggests its superior adaptive traits to
specific growing conditions. Variability in plant
survival during the growing season increased
in denser sown areas. Consequently, plants from
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the varieties at a density of 143,000 plants per
hectare exhibited lower survival rates, with
U-Cha-Kontou at 83.6% and Kafedralna at 87.7%.

The research established that plant densi-
ty influenced the precocity of the crop varieties.
When seeds were sown on 30 April, the growing
period of the varieties was reduced by six days in
denser plantings (143,000 plants/ha) compared
to sparse plantings (29,000 plants/ha). A char-
acteristic feature of the asparagus beans is the
formation of flowers with long, cream-coloured
peduncles (Fig. 2). Flowering depends on plant
density. Later flowering was observed in varieties
grown in sparsely sown areas with plant densities
of 29,000-36,000 plants/ha, occurring between
24-27 June. At the same time, increased plant-
ing density accelerated the earliness of the va-
rieties. For example, with higher plant densities,
the phases of flowering onset and pod ripening
occurred 2-3 days earlier compared to the con-
trol. The biological maturity of the beans was in-
fluenced by plant density. The onset of biological
maturity in the beans was observed earlier in
thinned stands. At plant densities of 29,000
and 36,000 plants/ha, the biological maturity of
U-Cha-Kontou and Kafedralna varieties began on
27 August and 22 August, respectively, which was
150
140
130+
120
110+
100

90+
80+
70+
60+
50—+
40+
30+
20+
10—+
0_

Duration of period, days

U-Cha-Kontou (control)

65 67 67
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2-5 days later than the control. The prolonged
flowering and fruiting periods allowed for mul-
tiple harvests throughout the growing season.
The duration of the interphase periods varied be-
tween cultivars and depended on plant density
(Fig. 3). The duration of the period from germi-
nation to the beginning of flowering was 46-51
days for both varieties, regardless of plant density.
The Kafedralna variety was more precocious in all
plant spacing treatments. However, at the lowest
plant density (29,000 plants/ha), the duration of
this period was shortest, at 44 days, which was 11
days less compared to the U-Cha-Kontou variety.

Figure 2. Fruit formation
of the Kafedralna variety
Source: authors’ photo

Technical flat pod maturity —
biological seed maturity:
LSDgs 9.59;
LSDys (factor A) 4.79;
LSDys (factor B) 6.78.
Flowering — beginning of
technical flat pod maturity:
LSDygs 2.67;
LSDys (factor A) 1.34;
LSDOS5 (factor B) 1.89.

m Germination - beginning of
flowering:
LSDgs 3.44;
LSDys (factor A) 1.72;
LSDys (factor B) 2.43.

Kafedralna

Figure 3. Influence of plant density on the duration of phenological phases
in bush Vigna varieties, days (average for 2014-2016)

Note: (c)* - control
Source: compiled by the authors
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Different plant densities within the crop
stand create varied growing conditions, influ-
encing the duration of the growing period. The
period from mass germination to the beginning
of technical maturity decreased with increasing
plant density. This trend was consistent for both
the U-Cha-Kontou and Kafedralna varieties, with
a growing period lasting 72-76 days. The period
from full germination to the onset of technical
flat pod maturity was longer in varieties grown
at lower densities (29-36 thousand plants/ha),
78 days for U-Cha-Kontou and 73 days for Kafe-
dralna. Increasing plant density shortened the
duration from flowering to technical flat pod
maturity, a trend linked to high temperatures in
July-August, which accelerated the progression of
all growth and development phases.

The period from full germination to the on-
set of biological maturity was influenced by plant
density, with a shorter duration observed under
the planting scheme of 70x10 cm and a density
of 143,000 plants/ha for the Kafedralna variety
(135 days). This was attributed to the higher plant
density accelerating the onset of all growth and
development phases of asparagus bean plants
due to the faster warming of the soil surface. Ad-
ditionally, the Kafedralna variety demonstrated to
be more precocious, with all phenological phases
progressing more quickly.

The maturation of beans on the plant oc-
curs unevenly, necessitating multiple harvests
of the flat pods. A lower plant density of 29-
36,000 plants/ha contributed to an extended
fruiting period for the beans. Additionally, a
longer period from emergence to the biological
maturity of the beans was observed in the more
sparsely planted U-Cha-Kontou variety, which
took 145 days, 4 days longer than the control.

Increased planting density also influenced
the length of the growing season for the asparagus
bean varieties, reducing it to 135-141 days, which
is 2-3 days shorter than the control variant. In
contrast, the growing season for the more sparse-
ly planted varieties extended to 140-145 days.
At a plant density of 29-36,000 plants/ha, both
the technical and biological maturity stages oc-
curred simultaneously in the varieties. For exam-
ple, these stages for the U-Cha-Kontou variety
were 78 and 145 days, respectively, while for the
Kafedralna variety, they were 73 and 140 days.

The duration of the interphase periods in as-
paragus bean varieties was influenced by plant
density. The growing conditions in the fields with
varying plant densities affected the length of the
growing season for the varieties. Increased plant
density resulted in a shorter period from germi-
nation to technical maturity. A similar pattern was
observed in the progression of all growth and
development phases in the asparagus bean vari-
eties. The U-Cha-Kontou and Kafedralna varieties
exhibited more precociously in denser plantings
(143,000 plants/ha), with a shorter growing sea-
son of 135-141 days.

The stem length of the U-Cha-Kontou variety
varied between 26.5 and 32.9 cm, depending on
the planting scheme (Table 1). The greatest stem
length was observed with the planting scheme
of 70x10 cm at a density of 143,000 plants/
ha, while the shortest stem length was record-
ed with the 70x50 cm scheme at a density of
29,000 plants/ha. On average, over the study
years, the Kafedralna variety had a shorter stem
length compared to U-Cha-Kontou, ranging from
25.6 to 31.7 cm. The Kafedralna variety also ex-
hibited a clear trend of increased stem length
with higher plant densities.

Table 1. Characteristics of morphological traits
of cowpeas under different planting schemes (average for 2014-2016)

Experimental
variants (factor B)

Plant density,
thousand plants/ha

Stem length, cm

Number of shoots,

Pod length, cm
pcs

U-Cha-Kontou (control)(factor A)

70x10 143

329

4.3 26.2
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Table 1. Continued

Experimental Plant density,

Stem length, cm

Number of shoots, Pod length, cm

variants (factor B)  thousand plants/ha pcs
U-Cha-Kontou (control)(factor A)
70 x 25 (control) 57 322 5.4 24.2
70 x 40 36 27.5 6.5 23.4
70 x 50 29 26.5 6.8 22.7
Kafedralna
70x10 143 31.7 4.6 26.5
70 x 25 (control) 57 30.3 6.1 24.8
70 x 40 36 27.4 7.5 24.3
70 x 50 29 25.6 7.9 23.4
LSD,, 1.04 0.18 0.85
factor A 0.52 0.09 0.43
factor B 0.74 0.12 0.60

Source: compiled by the authors

Sparser planting promoted the formation of
more shoots on the cowpea plants. For instance,
under the planting scheme of 70 x 50 cm with a
density of 29,000 plants/ha, the number of shoots
was the highest: 6.8 for the U-Cha-Kontou vari-
ety and 7.9 for the Kafedralna variety. Similar to
stem length, pod length showed a direct corre-
lation with plant density. As the plant density
increased from 29,000 to 143,000 plants/ha, pod
length increased from 23.4 to 26.5 cm for the
Kafedralna variety and from 22.7 to 26.2 cm for
the U-Cha-Kontou variety.

Plant density is regulated to achieve maxi-
mum vyield, as plants compete with one another
after germination (Bastos et al., 2020). For the
growth and development of leguminous crops
such as Vigna, seeding density plays a crucial
role. According to S.D. Oliveira et al. (2015), a
larger population of plants results in lower si-
liquae productivity per plant. This phenomenon
can be attributed to high inter- and intra-plant
competition at elevated population densities,
which leads to flower abortion and a reduction
in the number of lateral branches. These findings
are consistent with the research conducted by
E.Francois et al. (2017), who assert that a spacing

of 40 x40 cm between plants enhances light ac-
cessibility, thereby improving photosynthetic pro-
cesses. Conversely, at higher plant densities, the
duration of the growing season is reduced, with
leaves predominantly forming lower on the plant,
resulting in decreased yield.

The current study established that the du-
ration of interphase periods in asparagus bean
varieties was dependent on plant density. An in-
crease in plant density affected the reduction in
the duration of the period from germination to
the onset of technical maturity. These results cor-
roborate the findings of N.S. Tehulie et al. (2021).
At the same time, research by T. Nleya et al. (2020)
conducted on soybeans indicates that a high
seeding rate delays flowering and decreases the
number of shoots per plant.R.F. Chen et al. (2015)
determined that the number of seeds sown in a
single planting hole directly influences the stand
density of plants. This factor is critical for the for-
mation of the optimal feeding area for each plant,
which, in turn, affects their development, produc-
tivity, and resilience to stress conditions. Exces-
sively dense planting can lead to competition for
resources such as light, water, and nutrients, ad-
versely impacting yield.
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On the other hand, insufficient density may
lead to ineffective resource utilisation and a re-
duction in overall field productivity. Plant density
is regulated not only by the sowing scheme but
also by the number of seeds sown per planting
hole. N.G. Yalombe et al. (2018) assert that sow-
ing one seed per planting hole promotes optimal
plant growth and development, thereby increas-
ing yield. Similar claims have been reported by
YJ.Gnamien et al. (2023). The lowest plant density
of 62,500 plants per hectare (40 cm x 40 cm) with
one plant per planting hole resulted in a high-
er yield compared to the treatment of 250,000
plants per hectare (20 cm x 20 cm) with two
plants per planting hole. At the same time, these
findings contradict the results of U.S. Yannick et
al. (2014). The authors state that Vigna yield is
higher when three seeds are sown per planting
hole, which can be attributed to the differing
spacing between plants.

Extreme temperatures also influence the
growth rates of plants throughout their life cycle.
Research conducted by J.L. Hatfield & J.H. Prue-
ger (2015) and D. Schmidt et al. (2017) indicates
that the reproductive development stage is the
most sensitive to extreme temperatures across all
plant species. In different regions, sowing density
may vary. F.O. Oroka (2017) demonstrated that for
Vigna varieties with differing morphological struc-
tures, it is essential to select varying plant densi-
ties to ensure a high yield of pods at technical
maturity. Sowing density affects not only yield but
also the precocity of varieties, as confirmed by ob-
servations in this study. The varieties U-Cha-Kon-
tou and Kafedralna exhibited more precocious in
densely sown fields (143,000 plants per hectare)
with a shorter growing period of 135-141 days.

D.A. Animasaun et al. (2015) and O.A. Osipi-
tan (2017) asserted that the introduction of va-
rieties from other countries and their evaluation
for the selection of superior strains is a crucial
step in breeding new, desirable plant varieties.
Variations among parental genotypes and cross-
ings reflect genetic diversity and the potential for
selection. According to the findings of H.E. Zaki &

K.S. Radwan (2022), crosses involving the geno-
types “Al” and “Com1” enhanced the performance
of other varieties, namely “Col”, “D331”, and “Cr7".
The crossings Cr7 x Com1 and D331 x Al were
identified as the most promising breeding pro-
grammes focused on Vigna.

The results of the study indicated that the
biological characteristics of the variety, along-
side ecological and agronomic factors, influence
the dynamics of formation and the intensity of all
assimilatory processes in the plant. These factors
determine the rate of growth and development,
the intensity of photosynthesis, and ultimately
the yield. The duration of phenological phases in
the growth and development of asparagus bean
plants was found to depend on planting density.
Increased plant density affected the reduction in
the duration from the onset of mass germination
to technical maturity throughout the entire grow-
ing period of the studied asparagus bean vari-
eties. The shortest plant height and pod length
for the cowpeas occurred at a density of 29,000
plants per hectare, while these measurements
increased with higher densities. Sparse planting
positively influenced the number of shoots pro-
duced by the plants.

Conclusions

The planting schemes influenced the precocity of
the species. Nevertheless, the varieties of cowpea
were characterised as precocious regardless of
the planting scheme, which is attributed to the
bushy growth form of the stems in these varie-
ties. However, when sowing seeds on 30 April, the
growing period for asparagus bean varieties was
reduced by six days in dense plantings (143,000
plants per hectare) compared to the lowest plant
density (29,000 plants per hectare). The duration
of the period from germination to the onset of
flowering in the varieties ranged from 46 to 51
days, regardless of plant density. The Kafedralna
variety was the most precocious across all plant-
ing configurations, with the shortest duration
of 44 days observed at the lower plant density
(29,000 plants per hectare).
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An increase in plant density was associated
with a reduction in the duration of the period from
the onset of mass germination to technical maturi-
ty. This trend was evident for both the U-Cha-Kon-
tou and Kafedralna varieties, which exhibited a
growing period of 72 to 76 days. In contrast, the
period from full germination to the onset of tech-
nical maturity for the varieties was longer under
sparse plantings (29,000 to 36,000 plants per
hectare), with durations of 78 days for U-Cha-Kon-
tou and 73 days for Kafedralna. Furthermore, an
increase in plant density shortened the duration
from flowering to the attainment of technical ma-
turity. The U-Cha-Kontou and Kafedralna varieties
were more precocious in dense plantings (143,000
plants per hectare), exhibiting a shorter growing
period of 135 to 141 days. This pattern is linked
to the high temperatures experienced in July and
August, which accelerated the progression of all
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phases of plant growth and development. The
Kafedralna variety has proven to be adaptive to
growing conditions characterised by a short du-
ration of phenological phases of growth and de-
velopment. It can be utilised by producers for the
harvest of flat pods and in breeding programmes
aimed at developing precocious varieties of as-
paragus beans. However, the promotion of less
common legumes in the market is hindered by
consumer unfamiliarity with these crops. There-
fore, a subsequent priority for research will be
to establish mechanisms for their popularisation
and subsequent integration into dietary practices.
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PicT i po3BUTOK COpTiB BirHM crnap)XeBoi 3a/1€)XXHO Bifj FyCTOTU POCJINH

IpuHa Bo6ocb

KaHamaaT cinbCcbkorocnoaapCcbkux HaykK, AOLEHT

HauioHanbHuiA yHiBepcuTeT BiopecypciB i NpUPOAOKOPUCTYBAHHS YKpaiHu
03041, Byn. lepois O6opoHu, 15, M. Kuis, YkpaiHa
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OnekcaHgp Komap

KaHauaaT cinbCbkorocnoaapcbkmx Hayk

HauioHanbHuii yHiBepcuTeT BiopecypciB i NpMPOAOKOPUCTYBAHHS YKpaiHu
03041, Byn. lepois O6opoHu, 15, M. Kuis, Ykpaina
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OkcaHa Tonuiwn

KaHamnaaT CinbCbKOrocnoaapcbkux Hayk

YKpaiHCbKMM iIHCTUTYT eKCNepTM3nN COPTiB POCIMH

03041, Byn. lopixyBatcbkuit wnsax, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0003-2797-2566

AHoTauif. PicT, po3BMTOK | NPOAYKTUBHICTb BirHW OBOYEBOT 3aneXatb Bif I'PYHTOBO-KNiIMAaTUUHMX YMOB
Ta TEXHONOrii BMPOLLYBaHHSA, 30KpeMa, Bifi ONTUMANbHOI IYCTOTM CTOSIHHA, fiKa noTpebye HayKoBOro
06rpyHTYyBaHHA B yMoBax [lpasobepexHoro Jlicocteny YkpaiHu. MeTta pocnigpkeHb nongrana y
BMBYEHHI 0COG/IMBOCTEN POCTY Ta PO3BMUTKY BirHM B 3aNI€XHOCTI Bif NYCTOTM CTOSIHHS AN ONTUMIi3aLii
NPOAYKTUBHOCTI COPTiB. MeToaM [OCNIMKEHHS: NONbOBI — [N BMBYEHHSI €IEMEHTIB TEXHONOTii
BMPOLLYBAHHS; CTAaTUCTUYHI — AN9 OLiIHKM [OOCTOBIpPHOCTI OTPUMaHWUX pe3ynbraTiB. Y [OCHiAKEHHI,
nposeneHomy B 2014-2016 pokax, BUBYanM BMAMB FyCTOTU CTOSIHHSI Ha [Ba COPTWU BirHW OBOYEBOI
(«Y-T9-KoHToy», «<KadeapanbHa») 3a YoTupMa cxeMamu BupollyBaHHs (70x10 cm, 70x25 cm, 70x40 cm,
70x50 cmM). 3'acyBanocs, WO rycToTa CTOSIHHS 3HAYHO BMAMBAE Ha pICT, pO3BMTOK, deHonoriio Ta
NPOAYKTUBHICTb BirHuW. MonboBa cxoxicTb konmeanach Big 80,0 % no 85,1 % y Maxax 4oCniaxyBaHUX
BapiaHTiB. BigMiyeHo, o 36iNblweHHS HOPMK BUCiBY 3MEHLLYBANO MOJIbOBY CXOXiCTb HACiHHS COPTIB.
Cepep, copTiB CnoCTEpiranncs BiAMiHHOCTI 3a BiACOTKOM 36epexeHHs pOC/MH NPOTAroM BereTauinHoro
nepiopy. EkcTpemManbHi 3HauyeHHs LbOro NokasHuka konusanucs Bif 83,6 % no 87,8 % y copty «Y-Ta-
KoHToy», a y copty «KadenpanbHa» — Bif 87,7 % no 91,0 %. 3a ryctoTu CTOSHHA pocinH 29-36 TuC.
poCAuMH/ra Mo4YaToK UBITIHHS Y COPTiB cnocTepiraBcs nisHiwe (24-27.06). Kpim Toro, ¢asu nouatky
LBITIHHA M A03piBaHHA NNOLIB CNOCTEPiraBcs paHiwe Ha 2-3 AHI NOPIBHSAHO 3 KOHTponeM. [epioa Big,
noyaTKy CXOAiB L0 LBIiTiHHA TpuBaB 46-51 gHis. Y copris «Y-T9-KoHToy» Ta «KadenpanbHa» BionoriyHa
CTUINICTb cnocTepiranacs 27 Ta 22 cepnHs, BiANOBIAHO, 3 TYCTOTOK POCAMH 29-36 TUC. poCauH/ra.
Halbinbw cKOpOCTUIIMMM BUSIBUAUCS POCAMHM Y 3arylueHmnx nocieax - 143 tuc. wr./ra, oe TpuBanictb
BereTaLiiMHOro nepioay coptis ctaHoBuna 135-141 peHb. Pe3ynbtati gocnigkeHb MOXyTb BYTU LiHHUMU
ANS NPAaKTUYHOTO BMKOPUCTaHHS OBOYIBHWMKaMW, cenekuioHepamu, Crnewianictamu, WO LiKaBaaTbCS
NMUTAHHSIMU BUPOLLYBaHHS, 36epiraHHs Ta nepepobku 0BOYIB

KnioyoBi cnoBa: cxeMu ciBOU; NoIbOBa CXOXKiCTb; CTYNiHb BUXMBAHHS POCAMH; ha3un pocTy Ta po3BUTKY;
TEXHiYHa CTUINiCTb; 606U
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