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analysis to assess the reliability of the results. This article presents the results of studies on sowing patterns:
70%10 cm, 70x25 cm (control), 70x40 cm, and 70x50 cm, on bush asparagus bean varieties Kafedralna (Ukraine)
and U-Cha-Kontou (China) (control). Stand density significantly influenced the morphometric characteristics and
productivity of the studied varieties. Increasing plant density to 143,000 plants/ha led to a significant increase
(by 2-3 t/ha) in the yield of flat pods in both cultivars compared to the control (70x25 cm). The highest yield of
flat pods (7.7-10.4 t/ha) was obtained for varieties at a density of 143,000 plants/ha. This is related to the optimal
provision of plants with moisture, light, and nutrients at a given stand density. The Kafedralna variety generally
exhibited a higher yield of flat pods than the U-Cha-Kontou variety. At lower seeding densities (29,000 plants/
ha), the beans had a greater mass (120.5-152.0 g), but their number per plant was lower. Reducing stand density
to 29,000 plants/ha led to an increase in the beans’ dry matter, sugars, and vitamin C content. The Kafedralna
variety had a higher content of these components under all sowing patterns. A strong correlation was found
between biochemical indicators and stand density. The optimal sowing pattern for cowpeas to obtain flat pods
in the Forest-Steppe zone of Ukraine can be considered 70x10 cm and 70x25 cm. The Kafedralna variety is
recommended for open-field cultivation to obtain flat pods. The materials presented in the article have practical
value for developing effective technologies for growing bush varieties of asparagus beans in the Forest-Steppe
zone of Ukraine for vegetable production
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INTRODUCTION

Addressing the issue of providing the population with
high-quality food products is a pressing concern world-
wide. These products are primarily valued for their bal-
anced content of nutrients, vitamins, and mineral salts
such as iron, calcium, and phosphorus. However, no
single crop can fully supply all the necessary nutrients
for human consumption. Furthermore, there is a signif-
icant deficit of both animal and plant-based proteins.
Therefore, it is essential to provide the population with
high-protein foods. Plant-based proteins can be effec-
tively obtained from legumes, a diverse group of crops
cultivated globally. Authors S. Dhaliwal et al. (2020),
D. Punniyamoorthy and S.Jegadeesan (2023) assert that
cowpea is a valuable legume crop, serving as a readily
accessible source of protein,vitamins,and mineral salts.
Moreover, a key advantage of this crop is its high heat
and drought tolerance, making it suitable for cultiva-
tion worldwide in the face of global warming. The sig-
nificance of Vigna as a vegetable crop cannot be over-
stated. It is harvested at the technical maturity stage,
specifically for its immature seeds and green beans. In
the USA, high-quality sprouts are produced from the
seeds of small-seeded varieties (Paraschivu et al., 2021).

K. Akasapu and R. Uppaluri (2022) note that green
beans reaching a length of 10-20 cm are primarily used
in the preparation of frozen soup mixes. Beans up to
100 cm in length are bundled for market sale, which
significantly enhances their commercial appeal. Vigna
unguiculata L. exhibits a vast genetic diversity, as evi-
denced by the International Institute of Tropical Agri-
culture in Nigeria, where a genetic repository of 15,000
accessions is maintained (Boukar et al.,, 2020). Although
not as extensively documented in literature as other
legumes, Vigna is often mistakenly identified as com-
mon beans. However, in terms of valuable properties, it
is comparable to both beans and peas.

Asparagus bean is a subspecies resulting from
a mutation in China. It is an ancient vegetable crop,
cultivated in the Mediterranean, India, and Japan. The
immature beans, often exceeding 90 cm in length, are
consumed (Verma et al., 2022). In Ukrainian markets, Vi-
gna seeds can be found under the names “Chinese pea”
or “lentil” (Bondarchuk et al.,, 2022). Asparagus bean, or
Cuban black-eyed pea, belongs to the vegetable variety
of cowpea, Vigna sesquipedalis (L.) W.S. Wight. Aspara-
gus bean is most widely cultivated in China, India, and
African countries, where the mutation that led to the
absence of the parchment layer in young beans likely
occurred. This mutation gave rise to the vegetable vari-
ety (Kebede & Bekeko, 2020; Panzeri et al., 2022).

The authors P. Vyshnivskyi and O. Furman (2020),
and |. Fedosiy et al. (2022) highlight that this crop is
promising for cultivation in Ukraine due to the suffi-
cient amount of effective temperatures. At the Na-
tional University of Life and Environmental Sciences
of Ukraine, the Department of Vegetable Crops and
Greenhouse conducted the first studies on Vigna be-
tween 2008 and 2011 in the northern part of the
Forest-Steppe region. These studies assessed Vigna
samples based on their morphological characteristics,
maturity, and yield. A promising bush Vigna specimen
was obtained, which was later used as a parental form
in breeding programmes. As a result, the first bush Vi-
gna vegetable variety, Kafedralna, was developed. This
variety passed qualification examinations in 2023 and
was granted a patent. In 2024, Kafedralna was included
in the State Register of Plant Varieties of Ukraine (Pat-
ent No. 230332, 2023).

Considering the botanical and biological character-
istics of the crop, it is possible to generate profit by cul-
tivating it for flat pods and seed production. At the same
time, the need arose to investigate planting schemes
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and compare varieties in terms of productivity and bi-
ochemical traits of the beans, considering changing
climatic conditions. Photosynthesis is a key process in
the plant organism, influenced by various factors, with
plant density and uniform distribution per unit area be-
ing the most significant. By optimally combining these
factors, favourable conditions are created, ensuring
equal access to light, moisture, and nutrients for each
plant. This improves the phytosanitary condition of the
agroecosystem, reducing the risk of diseases and pests.

Therefore, this research aimed to study the charac-
teristics of yield formation in asparagus beans, consid-
ering the impact of technological elements, particularly
testing different varieties based on changes in stand
density of crops.

MATERIALS AND METHODS

Between 2014 and 2016, a research study was con-
ducted at the National University of Life and Environ-
mental Sciences of Ukraine (NULES) on the collection
plots of the educational laboratory “Fruit and Vegeta-
ble Garden”, located in the Kyiv Region without irriga-
tion. The research was carried out in three replications
using a two-factor experimental design (Bondaren-
ko & Yakovenko, 2001). The planting schemes of the
bush varieties Kafedralna (Ukraine) and U-Cha-Kontou
(China) were studied, specifically: 70x10 (143), 70x25
(57), 70x40 (36), and 70x50 cm (29,000 plants/ha). The
70%25 cm pattern was used as a control. The total plot
size was 75 m?,and each individual plot was 5 m2. Data
was collected from 30 plants - 10 from each replication.

Previous research at the Department of Vegeta-
ble Crops, NULES Ukraine, identified the adaptive and
high-yielding Chinese variety U-Cha-Kontou, which was
used as a control. In addition, promising bush aspara-
gus bean specimens studied between 2008 and 2011
were utilised in breeding programmes. As a result of
this breeding work, the first bush variety in Ukraine,
Kafedralna, was developed and included in studies to
optimise plant density (Bobos et al., 2022). The cultiva-
tion technology for bush asparagus beans is standard
in production conditions. Seeds of the studied varieties
were sown on 27 April across all variants simultaneous-
ly during 2014-2016.The sowing depth was 2.0-3.0 cm.
Crop care included inter-row loosening, weed control,
and protection against diseases and pests. During the
initial growth period, a combination of high tempera-
tures and low humidity led to the active spread of the
common spider mite (Tetranuchis trticeae Kosh.) on
plants. Significant damage was caused by aphids (Aphi-
doidea), which proliferated on all plants throughout
the growing season. The pesticide Aktofit was applied
(50 ml per 6-12 litres of water). Treatment with this
biopesticide was conducted during the evening hours
when the air temperature ranged from 15 to 25°C. The
level of pest infestation was found to be similar across
all varieties and sowing patterns.
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Common bacterial blight (Xanthomonas campestres
pv. phaseoli (Smith) Dye) was detected on the aspara-
gus bean plants. The disease began to manifest in the
second half of the growing season (July) following a
decrease in temperature and an increase in soil and air
humidity due to rainfall. The biopesticide Fitocid (10 ml
per 10 litres of water) was applied. The plants were
sprayed three times during the growing season: the first
time when the disease first appeared on July 17*, and
subsequently every 10 days. Flat pods (at technical ma-
turity) were harvested simultaneously in all experimen-
tal variants weekly at the same time. Before harvesting,
biometric measurements were taken. The number of
beans and their weight per plant, as well as the length
and number of seeds per pod, were counted during the
harvesting process. Simultaneously with the yield cal-
culation,a combined sample was taken for each variant
to determine the “1,000-seed weight” index.

Biochemical analyses of the flat pods were con-
ducted at the Laboratory of Biochemical and Techno-
logical Quality Indicators at the Ukrainian Institute of
Plant Variety Examination using standard methods.
Samples were collected at the stage of technical matu-
rity. The collection plot is located in the Forest-Steppe
zone with a moderately continental climate, character-
ised by mild winters. The average long-term tempera-
ture in January, the coldest month,is - 6.5°C,and inJuly,
the warmest month, is +19.8°C. According to long-term
observations, the lowest recorded temperature was
-36°C and the highest was +39°C. The total sum of ac-
tive temperatures is 2440-2700°C. Overall, the combi-
nation of temperatures, moisture conditions, and neces-
sary irrigation during the research years was favourable
for the growth and development of asparagus beans,
allowing for the observation of flat pod formation in
the different varieties.

The soil in the area is dark grey, moderately pod-
solised, and consists of light loam, with a slightly acidic
reaction. The thickness of the humus horizon measures
24-28 cm. The experimental site is characterised by a
low humus content of 1.5-2.2%, a moderate level of
hydrolysable nitrogen at 26-38 mg/kg, and available
phosphorus and potassium levels of 43-61 mg/kg and
28-34 mg/kg, respectively. The depth of the plough lay-
er was 20-22 cm. The crop rotation included cucumber
in 2014, tomato in 2015, and white cabbage in 2016.
In autumn, the plant residues from the preceding crop
and weeds were destroyed, followed by deep autumn
ploughing. Seven days before sowing, a fertiliser mix of
N.P.oKy, (@mmonium nitrate, superphosphate, and po-
tassium chloride) was applied. During the first ten days
of April, before sowing, the experimental area was culti-
vated toadepth of 12-15 cm using the KPSP-4 cultivator.

Statistical analysis, specifically analysis of variance
(ANOVA) and correlation analysis was performed using
the XLSTAT add-in for Microsoft Excel. Differences were
considered statistically significant at the a=0.95 level




(Rao, 2018). The authors adhered to the standards set
by the Convention on Biological Diversity (1992) and
the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (1979).

RESULTS AND DISCUSSION

During the years of research, it was found that the yield
of Vigna was significantly influenced by the varietal
characteristics of the plants and their density per unit
area. Varieties sown at a density of 143,000 plants per
hectare yielded significantly higher bean crops - 7.7-
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10.4 tonnes per hectare, which is 2-3 tonnes per hectare
more than the control (Table 1). One of the most impor-
tant characteristics of Vigna flat pods is the absence of
a parchment layer and fibres. It is widely accepted that
the highest quality varieties are those whose flat pods
do not thicken over a long period and do not form a
parchment layer or fibres throughout the entire harvest
period. The variety Kafedralna was characterised by the
formation of a weak parchment layer and fibres in the
flat pods under conditions of high air temperature, de-
spite delayed harvesting.

57

Table 1. Productivity indicators of asparagus bean varieties
at different plant stand densities (average for 2014-2016)

The average weight

Experimental Plant density, of beans in the Average number of Weight of beans per Yields: of
variant (factor B)  thousand plants/ha  phase of technical beans per plant, pcs. plant a t the stage of  commercial flat
maturity, g technical maturity, g pods, t/ha
U-Cha-Kontou (control) (factor A)
70x10 cm 143 5.7 9.6 53.7 7,7
70x25 cm (control) 57 6.0 16.8 100.2 5,7
70x40 cm 36 6.5 17.3 109.8 3,9
70%50 cm 29 6.7 18.5 120.5 3,5
Kafedralna
70x10 cm 143 7.1 10.2 724 10,4
70x25 cm (control) 57 7.4 17.5 129.5 74
70x40 cm 36 7.7 17.8 1371 4,9
70x50 cm 29 8.3 18.3 152.0 4,4
LSD,, 1.92 1.82 32.60 1.49
factor A 0.96 0.91 16.30 0.74
factor B 1.36 1.29 23.05 1.05

Source: developed by the authors based on the conducted research

Heavier beans were obtained from Vigna varieties
planted at the lowest density of 29,000 plants per hec-
tare. For the U-Cha-Kontou variety, the average pod
weight was 120.5 g, and for Kafedralna, it was 152.0 g.
This represents an increase of 20.3-22.2 g compared
to the control. At the same time, the sparser plantings
resulted in a greater number of flat pods formed: 18.3-
18.5 per plant, with an average bean weight of 6.7-
8.3 g. Despite these higher metrics, the average yield of
flat pods in the Vigna varieties was found to be higher
at a density of 143,000 plants per hectare, ranging from
7.7 to 10.4 tonnes per hectare. This is attributed to the
greater number of plants per unit area.

Lower yields of flat pods were obtained at a plant
density of 29,000 plants per hectare for the U-Cha-Kon-
tou variety (3.5 t/ha) and the Kafedralna variety
(4.4 t/ha), which is 2.2-3.0 t/ha less than the control.
Additionally, the U-Cha-Kontou variety consistently

produced lower yields of flat pods compared to the
Kafedralna variety across all planting patterns (Fig. 1).
Despite higher productivity and a greater number of
beans per plant, the lower bean yield in Vigna varie-
ties was attributed to the lower plant density per unit
area. Significant differences were found for factor B in
all economic and valuable traits studied.

The productivity of asparagus bean plants in-
fluenced their average yield of flat pods. Due to
the non-simultaneous ripening of beans at differ-
ent plant densities, the crop was harvested week-
ly for each cultivar (Fig. 2). Consequently, the yield
increased with the number of plants per unit area.
At a plant density of 29,000 plants per hectare, the
lowest yield was observed at 3.5-4.4 t/ha. This trend
could be attributed to the lower plant density per
plot, while the average number of beans per plant
and their weight were higher.

Scientific Horizons, 2024, Vol. 27, No. 9
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Figure 1. The impact of plant density of bush Vigna varieties on the yield of marketable flat pods, t/ha (2014-2016)

Note: (c)* - control

Source: developed by the authors based on the conducted research Yield of marketable flat pods, t/ha

Figure 2. Non-simultaneous ripening
of beans in the Kafedralna variety
Source: developed by the authors based on the conducted
research

The results obtained indicate that varying plant
density has a significant impact on economic and val-
uable traits, as plants are in constant competition with
each other for light, water, and nutrients throughout
their life cycle. Consequently, with less dense plantings,
plants receive better lighting, more favourable condi-
tions for nutrition, and there is a better sanitary con-
dition of the plot, which in turn contributes to higher
yields. However, the yield of Vigna varieties was higher
in denser plantings due to the greater number of plants,
which affected the overall output per unit area. The
optimal plant density for bush Vigna varieties in open
ground for obtaining flat pods can be considered to be
from 57 to 143 thousand plants per hectare, at which

Scientific Horizons, 2024, Vol. 27, No. 9

the marketable yield of flat pods for the U-Cha-Kontou
and Kafedralna varieties was, respectively, 5.7-7.7 and
7.4-10.4 t/ha.

The accumulation and formation of organic matter
by plants is a completely autonomous process that does
not require human intervention. However, the intensi-
ty of dry organic matter accumulation in plant prod-
uct organs and their quality indicators are variable, as
their magnitude is determined by the influence of both
organised and unorganised environmental factors. Re-
search has established that the biochemical indicators
of asparagus beans at technical maturity depend on
plant density (Fig. 3).

Based on the biochemical analysis of the studied
varieties, at lower plant densities (29,000 plants/ha), the
quality indicators of the beans improved, specifically:
the dry matter content was between 13.1-13.4%, sugars
at 3.6-4.0%, vitamin C at 32.8-37.1 mg/100 g of fresh
weight, and crude protein at 3.4-3.5 mg/100 g of fresh
weight. Due to the fact that plants in sparse plantings
receive sufficient light, their nutrient uptake and micro-
climate are improved, which contributed to the forma-
tion of beans with higher biochemical indicators. As the
plant density approached 143,000 plants/ha, there was
a significant decrease in the quality indicators of the
beans. In this case, the dry matter content varied be-
tween varieties from 12.5 to 12.7%, sugars from 2.9 to
3.0%,vitamin Cfrom 30.4 to 33.6 mg/100 g fresh weight,
and crude protein from 3.2 to 3.4 mg/100 g fresh weight.

Among the varieties, the Kafedralna variety stood
out as having the most valuable biochemical indicators.
Regardless of plant density, this variety consistently
exhibited a dry matter content of 12.7-13.4%, sugars
of 3.0-4.0%, vitamin C of 33.6-37.1 mg/100g fresh
weight, and crude protein of 3.2-3.7%. Correlation-
al analysis for the U-Cha-Kontou (control) variety re-
vealed a strong positive correlation between dry matter
and total sugars (r=0.98), crude protein (r=0.99), and
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vitamin C (r = 0.93); between total sugars and crude negative correlation was also found between plant
protein (r=0.95), and vitamin C (r=0.97); and between  density and dry matter (r=-0.91), total sugars (r=-0.93),
crude protein and vitamin C (r=0.87) (Table 2).Astrong  crude protein (r=-0.90), and vitamin C (r=-0.84).

13.5 41
13.4 —e— U-Cha-Kontou 4.0 —=e— U-Cha-Kontou
o 133 (control) O (control)
- 132 Kafedralna ;i 38 Kafedralna
(]
£ 131 S
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>
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12.8
12.7
12.6
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24 1 28 40—
9 25 50 75 100 125 150 b) 25 50 75 100 125 150
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38 T 38 —
- ——=e— U-Cha-Kontou ] —e— U-Cha-Kontou
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£ 36 T Kafedralna S 36 1 Kafedralna
3 ] S |
o 35 4 g 35 +
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3 34 LC_’ 34 1
S 33 ¢ g 33 -
32 + = 2331
31 + 71 4
30 +V——— 1T 0 T
25 50 75 100 125 150 25 50 75 100 125 150
C) Plant density, thousand plants/ha d) Plant density, thousand plants/ha

Figure 3. Biochemical indicators of asparagus bean flat pods
at technical maturity at different plant densities (average for 2014-2016)
Note: a) dry matter, % ((LSD,, 0.23; factor A (LSD,, 0.11; factor B (LSD,, 0.16); b) total sugars, % ((LSD,, 0.19; factor A
(LSD,, 0.09; factor B (LSD,, 0.13); ¢) crude protein, % ((LSD,, 0.17; factor A (LSD,, 0.09; factor B (LSD,,, 0.12); d) vitamin
C,mg/100g (LSD,, 1.55; factor A (LSD,, 0.77; factor B (LSD,, 1.10)
Source: developed by the authors based on the conducted research

Table 2. Correlation matrix between the biochemical composition of asparagus bean flat pods (average for 2014-2016)

Variety Parameter Plant densjty, Dry . Totalo Cru.deu Vitamin C,
thousand units/ha matter, % sugars, % protein, % mg/100g
Plant density, thousand units/ha 1
Dry matter, % -0.91 1
Uc(gjnt'(r‘(’)’f)m“ Total sugars, % -0.93 0.98 1
Crude protein, % -0.90 0.99 0.95 1
Vitamin C, mg/100 g -0.84 0.93 0.97 0.87 1
Plant density, thousand units/ha 1
Dry matter, % -0.88 1
Kafedralna Total sugars, % -0.89 0.92 1
Crude protein, % -0.74 0.93 0.71 1
Vitamin C, mg/100 g -0.67 0.49 0.79 0.14 1

Source: developed by the authors based on the conducted research
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A strong positive correlation was observed in the
Kafedralna variety between dry matter and total sugars
(r=0.92), crude protein (r=0.93); between total sugars
and crude protein (r=0.71),and vitamin C(r=0.79).Addi-
tionally, a moderate positive correlation was found be-
tween dry matter and vitamin C (r=0.49). There was also
a strong negative correlation between plant density and
dry matter (r=-0.88),total sugars (r=-0.89),crude protein
(r=-0.74), and vitamin C (r=-0.67). However, the Kafed-
ralna variety proved to be more adaptable to growing
conditions with high biochemical indicators of beans at
technical maturity. Vigna yields are low in dense plant-
ings, especially in the African region (0.025-0.3 t/ha).
This is due to the widespread prevalence of pests, plant
diseases, reduced soil fertility, drought, improper culti-
vation techniques, unsuitable varieties, unprofessional
seed systems, and various socioeconomic constraints.

Sowing density needs to be regulated to achieve
maximum yield, as competition between plants exists
after emergence. For the growth and development of
leguminous crops such as Vigna, sowing density is of
particular importance. The results obtained in the stud-
ies are consistent with L. Bastos et al. (2020), who state
that seed weight decreases with increasing sowing
rates of Vigna. This response is due to competition for
light and mineral nutrients, as high plant density re-
duces the distribution of assimilates. At the same time,
varieties with lower plant density formed greater bio-
mass and allocated more assimilate to seeds, leading
to higher plant productivity. The obtained results agree
with the data of B. Abebe and M. Alemayehu (2022).
They argue that a plant spacing of 40x40 cm facilitates
light circulation for better photochemical processes,
while at high-density plants shade each other. Thus,
light slowly disperses to all parts of the plant, especial-
ly to the leaves located in the lower part.

It was established that lower plant density increased
the number of shoots and beans per plant. These re-
sults confirm the findings of N. Tehulie et al. (2021). At
the same time, studies conducted on soybeans indicate
that a high seeding rate delays flowering and reduces
the number of shoots (Nleya et al., 2020). Additionally,
excessive narrowing or widening of row spacing also
leads to a decrease in soybean grain yield. Optimal
plant density can vary significantly between regions.
For Vigna varieties with different morphological plant
structures, different optimal densities are required to
ensure high seed and bean yields with high-quali-
ty indicators. Also, the sowing density of Vigna affects
the yield of varieties with different maturity groups.
Very early maturing varieties such as IT99K573-2-1
and IT98K-205-8 are recommended for the Sahel and
semi-arid regions, which helps to avoid the negative
consequences of drought (Senyk, 2020).

Plantings with high densities of 62.5 thousand
plants/ha (40x40 c¢cm) and 125 thousand plants/ha
(40%20 cm) proved to be the most effective for increas-

Scientific Horizons, 2024, Vol. 27, No. 9

ing Vigna yield in West Africa (Ishikawa et al,, 2022).
According to the results of the economic efficiency of
Vigna production in India, it was found that growing
the Yardlong variety in open fields at a plant density
of 74 thousand plants/ha (45 cmx30 cm) was more
profitable (Manjesh et al, 2019). The results of this
study showed that at plant densities ranging from 57
to 143 thousand plants/ha, the maximum marketable
yield of flat pods was formed in both studied varieties.

Plant density can be regulated not only by the sow-
ing pattern but also by the number of seeds per plant-
ing hole. L. Day et al. (2022) argue that when sowing
one seed per planting hole, the plant develops opti-
mally and, consequently, yields a higher harvest. Sim-
ilar results were reported by Y. Gnamien et al. (2023).
Scientists indicate that at a lower density of 62.5 thou-
sand plants/ha (40 cmx40 cm) with 1 plant per hole, a
higher yield was obtained compared to a higher density
of 250 thousand plants/ha (20 cmx20 cm) and 2 plants
per hole. However, these conclusions diverge from the
data of M. Duraipandian et al. (2022). According to the
research of these authors, Vigna yield was higher when
sowing three seeds per planting hole. This difference
could be due to the varying distance between plants.

A higher incidence of common bacterial blight was
observed in denser plantings. A similar trend was ob-
served in the studies of R. Lal (2020) and S. Parveen et
al. (2022), where more rust infection was found at row
widths of 45x30 cm and less at 60x75 cm The study
conducted by the authors also found that disease
spread was slower in the Kafedralna variety compared
to U-Cha-Kontou. The results showed that the biolog-
ical characteristics of the variety, along with ecologi-
cal and agronomic factors, influence the dynamics of
vegetative mass formation and the intensity of plant
photosynthesis, determining the rate of growth and de-
velopment and assimilation processes of the crop. The
higher yield of flat pods at a shorter distance between
plants in a row was due to an increase in the number
of plants per unit area. At the same time, fewer pods
were obtained per plant with a lower average mass. A
significant impact of plant density on the biochemical
indicators of bean varieties and their interaction was
established.

CONCLUSIONS

An optimal plant density for bush asparagus beans
grown in open ground can be considered to be be-
tween 57,000 and 143,000 plants per hectare, result-
ing in marketable flat pod yields of 5.7-7.7 and 7.4-
10.4 tonnes per hectare for the varieties U-Cha-Kontou
and Kafedralna, respectively. The Kafedralna variety ex-
hibited higher biochemical indicators, particularly con-
cerning dry matter content (12.7-13.4%), sugar content
(3.0-4.0%), vitamin C content (33.6-36.8 mg/100 g fresh
weight), and crude protein content (3.2-3.5%) across
different stand densities.




A strong correlation was found between bio-
chemical indicators and plant density in the Vigna
varieties. The dry matter content of the beans had a

Bobos et al.

research should focus on using wild forms in Vigna
breeding to create cultivars resistant to biotic and
abiotic factors.

strong positive correlation with total sugar content

(r=0.92 - 0.98) and a strong negative correlation ACKNOWLEDGEMENTS
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JocnimKeHHs1 BNIMBY cXeMM CiB6U Ha MiHIUBICTb O3HAK COPTIB BirHM cnap)keBoi
(Vigna unguiculata (L.) Walp. subsp. sesquipedalis (L.) Verdc.)
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AHoTauia. MeTol pocnigkeHb Oyno BMBYEHHS ocobnuocTelt GOpPMYBaHHS BPOXAMHOCTI BirHW CMNapxesoi 3
YPaxyBaHHAM BM/MBY efIeMEHTIB TEXHONOTIT, WO nepeadayatoTb BUNPOOYBaHHSA OKPEMMUX COPTIiB, HA OCHOBI 3MiHU
rycToTU CTOSIHHS nociBiB. Cepel, OCHOBHUX METOAIB BMBYEHHS AAHOI Npo6aeMU € NONbOBUIA — AN LOCHILKEHHS
eNeMeHTIB TeXHONOrii BMPOLLYBAHHS, CTAaTUCTUYHMIA — ANS OLiHIOBAHHA AO0CTOBIpPHOCTI pe3ynbratiB. Y cTaTTi
npeacTaBNeHO pe3ynbTaTv AOCNigKeHb cxeM CiBbu pocnmH: 70x10 cMm, 70%25 cm (koHTponb), 70x40 cM, 70x50 cm
Ha copTax KyLLoBOi BirH1 cnapxesoi KadeapanbHa (Ykpaina) Ta Y-ta-KoHToy (Kutai) (KOHTpob). [ycToTa CTOAHHA
POCNUH 3HAaYHO BMJIMBAE HA MOPPOMETPUYUHI NMOKA3HUKM Ta NPOAYKTUBHICTb AOCNIAXKYBAHUX COPTIiB. 36iNbLIEHHS
ryctoTv nociBy Ao 143 Tuc. WwT./ra Nnpu3Beno 40 3HaYHOro 36iNnblieHHs (Ha 2-3 T/ra) BpoxalHoCTi 606iB-nonaTok y
060X copTiB NOPiBHSAHO 3 KOHTponeM (70x25 cm). HalBuuly BpoxainHicTb 606iB-nonatok (7,7-10,4 1/ra) oTpuMaHo
y copTiB 3a ryctotv 143 Tuc. wT./ra. Lle noe'a3aHo 3 onTMManbHMM 3abe3neyeHHsIM pOC/IMH BOJIOTOH0, CBIiT/IOM Ta
NOXWBHWMW peYyoBMHAMWM Mpu AaHin ryctoTi ctosiHHS. CopT KadenpanbHa 3arasoM XapakTepu3yBaBCS BMLLOHKD
BPOXaWMHICTIO 606iB-n0MNaTok, Hix copT Y-T9-KoHToy. 3a MeHwWwoi ryctotu nocisy (29 Tuc. wr./ra) 6061 Manu Hinbluy
macy (120,5-152,0 r), ane ix KinbKicTb Ha pocaunHi Byna MeHLWOo. 3MeHLWEeHHS TyCTOTU CTOSHHS A0 29 Tuc. wr./ra
npu3BOAMNO A0 30inblUeHHS BMICTY Cyxoi pe4vyoBuHM, LyKpiB Ta BiTaMiHy C B 606ax. Copt KadenpanbHa 3a
BCiMa CxeMaMu CiBOM MaB BULMIA BMICT LUX KOMMOHEHTIB. BCTAHOBNEHO CUbHWUI KOPENaUiMHUIA 3B'A30K MiX
6i0XiMIYHMMM NOKA3HMKAMM TA TYCTOTOK CTOSAHHSA. ONTUMaNbHOK CXEMOK NOCIBY BirHWM OBOYEBOT A1 OTPUMAHHS
606iB-nonatok B ymoBax Jlicocteny YkpaiHu MoxHa BBaxatn 70x10 cm ta 70x25 cm. Copt KadeppanbHa
PEKOMEHIYETLCA AN BUPOLLYBAHHS Y BiAKPUTOMY I'PYHTI 3 METOK OTpUMaHHs 606iB-nonatok. HaBeneHi B cTaTTi
MaTepianu MawTb NPaKTUYHY LiHHICTb AN po3pobKM edeKTUBHUX TEXHOMOrIM BMPOLLYBAHHS KYLLOBMX COPTIB
BirHM B ymMoBax Jlicocteny YKpaiHu ANS OBOYEBOro HanpsmKy

KniouoBi cnoBa: kyLL0Ba BirHa cnapxesa; copT; 6061-1onatku; cxema ciBbu; ryctota poC/iMH; ypoXKanHicTb; 6ioxiMiyHi
MOKa3HMKM
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