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on the sowing date. The lowest amplitude of yield fluctuations (0.2-0.3 t/ha) was observed for sowing in the
third ten-day period of April and the first ten-day period of May, whereas for other sowing dates, this indicator
was significantly higher (up to 0.5-0.6 t/ha). It was established that yield positively correlated with temperature
(r=0.88) and precipitation (r=0.66).An increase of these climatic factors by 10 units contributed to a yield increase
of 0.703-0.877 t/ha. Plants sown in the third ten-day period of April and the first ten-day period of May exhibited
the lowest regression coefficient b, (0.77 and 0.40, respectively), indicating lower sensitivity to changes in growing
conditions. In contrast, sowing in the third ten-day period of May and the first ten-day period of June resulted in
greater sensitivity (b,=1.55 and 1.28, respectively). The optimal sowing dates were the first ten-day period of May
and the third ten-day period of April, as they ensured the highest productivity and stability, along with a high
content of dry matter (20.3-25.4%), sugars (5.56.8%), vitamin C (49.5-51.8 mg/100 g), and total nitrogen (3.5-3.7%).

The poorest indicators were recorded for later sowing dates

Keywords: legumes; productivity; adaptive trait parameters; limiting factors; correlation

INTRODUCTION

Given the rapid growth of the global population, food
and nutritional security has become one of the most
pressing global challenges. Addressing this issue de-
pends on increasing the productivity and resilience
of agricultural crops. This requires a thorough under-
standing of how plants adapt to adverse conditions and
the development of modern cultivation approaches. Ac-
cording to the Food and Agriculture Organization of the
United Nations (FAO, 2023), approximately 730 million
people (one in eleven globally) suffered from hunger
in 2023. More than a third of the world’s population
cannot afford a healthy diet, particularly in low-in-
come countries. The situation is projected to worsen,
with hunger potentially affecting 582 million people by
2030, primarily in Africa.

The 20th century, with an average air temperature
increase of approximately 0.6°C, has been the warm-
est of the last millennium. According to predictions by
M. Muluneh (2021), future temperature increases are
likely to be even greater, with expected rises of 0.1 to
2°C per decade. Specifically, global warming has nu-
merous adverse effects on agricultural crops, including
sharp temperature fluctuations, disrupted rainfall pat-
terns, and the occurrence of floods and droughts, which
in turn lead to outbreaks of numerous pests and diseas-
es. These factors ultimately have a negative impact on
crop production, reducing both the quality and quantity
of agricultural output.As a result of climate change and
rapid population growth, global food demand is signif-
icantly increasing (Zavadska et al.,, 2021; Munaweera et
al., 2022; Natalchuk & Rudnyklvashchenko, 2024)

To address this challenge, various approaches are
being employed, including plant breeding, genetic en-
gineering, microbial production, innovations in cultiva-
tion technologies, and the preservation of plant biodi-
versity. S. Kalenska (2022) and R. Bepary et al. (2023)
argue that studying underutilised crops from a food and
nutritional security perspective is an economically effi-
cient and reliable method. For example, A. Aboltins et
al. (2024) emphasise that cultivating underutilised pro-
tein-rich legumes is one of several crucial solutions to

overcome protein deficiency. One such crop is aspara-
gus pea, which, according to M. Raai et al. (2020), exhib-
its high adaptability to adverse conditions and contains
a significant amount of protein.

The consumption of asparagus pea is primarily ob-
served in Southern African and South Asian countries,
as well as India and Malaysia. All parts of the asparagus
pea,depending on the species, are edible, including the
pods (which are eaten raw or pickled, particularly in In-
dia), flowers (added to salads and used to enhance the
colour of dishes), leaves (prepared and consumed like
spinach), tubers (eaten raw or cooked, mainly in Ghana,
Papua New Guinea, Burma,Thailand,and Indonesia),and
seeds.H.Bassal et al. (2020) and A. Mahobia et al. (2024)
describe various culinary uses of asparagus pea. Imma-
ture seeds are used to prepare soups, while mature
seeds are eaten roasted or dried and ground into flour.
Oil can also be extracted from the seeds and used in
cooking, for example, in the preparation of fried dishes.

Asnoted byA.Bhadmusetal.(2023),duetosignificant
variations in yield and other agromorphological charac-
teristics among asparagus pea samples, there is limited
information on its adaptability to diverse soil and cli-
matic conditions. Simultaneously, K. Laosatit et al. (2022)
emphasise the importance of studying the genetic di-
versity of existing varieties across different regions to
ensure stable yields and enhance cultivation efficiency.

This research was driven by the desire to explore
how the agronomic practice of altering sowing dates
influences the adaptability of asparagus pea to the abi-
otic conditions of the Right-Bank Forest-Steppe region
of Ukraine, and how this, in turn, is reflected in plant
productivity.

MATERIALS AND METHODS

Field studies were conducted over three years (2014-
2016) at the “Fruit and Vegetable Garden” educational
laboratory of the National University of Life and Envi-
ronmental Sciences of Ukraine (NULES of Ukraine) in
the Kyiv Region. The soil used for the studies is clas-
sified as dark grey, medium podzolic, and light loamy.
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The acidity level of this soil is near neutral (pH 6.1). The
humus layer reaches a depth of 24 to 28 centimetres.
However, the organic matter (humus) content in this
layer is relatively low, ranging from 1.5 to 2.2%. Addi-
tionally, the soil is characterised by a medium content
of nitrogen (26-38 mg/kg), phosphorus (43-61 mg/kg),
and potassium (28-34 mg/kg).

The experiment was replicated three times. As-
paragus pea seeds were sown at four different times:
24 April (third ten-day period of April — control), 8 May
(first ten-day period of May), 23 May (third ten-day pe-
riod of May), and 5 June (first ten-day period of June).
Seeds were sown at a spacing of 45x15 cm and a depth
of 2-3 cm. The method for assessing the general and
specific adaptive capacity of samples is based on study-
ing n samples in m environments (locations, years) and
¢ replications (Tyshchenko et al., 2023):

X =U+V+d +(Vd), +e,, (1)

where x, is the phenotypic value of trait / of the geno-
type when grown in environment k and replication r; U
is the overall mean of the entire set of phenotypes; V. is
the effect of genotype /; d, is the effect of environment
k; (Vd), is the interaction effect of genotype / with en-
vironment k; e, is the effect caused by random factors
and associated with phenotype ikr.

Within this analysis, a series of constraints were im-
posed on the model elements:

Zivi = dek = Zk(‘/d)ik = ZI<(Vd)ik = Zeik = 0 (2)

Initially, dispersion factor analysis was employed to
analyse the indicators of general adaptive capacity and
sample stability.

The F-criterion was used to establish the signifi-
cance of the influence of different samples, environ-
ments, and their interaction. In this case, the corre-
sponding mean squares were compared with the mean
square of random deviations Me:

For samples
Mp

F[n-l.nm(c-l)] = M_e' (3)
For environments "
—_—m
F[n-l.nm(c-l)] T M (4)

For the interaction of samples and environments

Mnm
F[n-l.nm(c-l)]= Mg * (5)
When assessing the significance of individual dif-
ferences, the standard error of the mean difference Sd
was calculated:

For means
S,= e, (6)
c
For samples
S,= |2 @)
mc
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For environments
S = |2Me, (8)

d
nc

To compare individual means, samples, and envi-
ronments, the least significant difference for the 5%
significance level was found by multiplying the ¢ cri-
terion by the corresponding standard error of the mean
difference Sd. The next stage of evaluation involved de-
termining the general (GACi) and specific adaptive ca-
pacity (SACi) and stability of the samples. The effect of
the general adaptive capacity of the sample GACi was
Vi. In this case, the deviation from the sum U+Vj is the
effect of the specific adaptive capacity of the variety in
the R environment - SAC_.. This effect includes a linear
(effect of the R environment) and a non-linear part (ef-
fect of the interaction (Vd).,).

The specific adaptive capacity indicator was calcu-
lated using the following formula:

0% SAC, = == Lp(dg + Vdig)? - =% 0% (9)

-1 m
0 SAC, = \[o? SAC,.

The relative stability index 59; was used to compare
the variability of different traits in the studied samples:

(10)

TSAC;
S;i = ———* 100 %.

9t 7 y+gac

(11)

The regression coefficient b, was determined using

the formula:

_ ZXiR * dRp

b; = TSRk (12)
The breeding value of the genotype (BVG) was

used to select samples that combined productivity and

stability:

BVG,= U+ GAC, - po (13)

SAC,‘)'

The calculation of the sum of effective air temper-
atures was carried out using the formula:

St~ (t,,-B)*n. (14)

where Xt is the sum of effective air temperatures over
the period, °C; tos is the average air temperature for the
period, °C; B is the value of the biological minimum,
which in this analysis is taken to be 10°C; n is the num-
ber of days in this period.

The research results were processed using the Sta-
tistica 13.1 software (StatSoft, Inc., Tulsa, Oklahoma,
USA). Tukey’s test was also used to determine differenc-
es between sowing dates, with differences considered
significant at p < 0.05 (accounting for the Bonferroni
correction). To establish the direction and degree of
correlation between the studied parameters, the corre-
lation coefficient was calculated. The authors adhered
to the standards of the Convention on Biological Diver-
sity (1992) and the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (1979).




RESULTS AND DISCUSSION

The yield of marketable pods of asparagus pea, when
sown in the third ten-day period of April (control), the
first ten-day period of May, and the first ten-day peri-
od of June, shows a non-normal distribution, although
without any outliers. The mean, median, and mode
are located at different points within the distribution
(Fig. 1). The overall yield of marketable pods of aspara-
gus pea when sown in the third ten-day period of May
indicates a normal distribution, but with significant de-
viations: one case falls outside the lower line of the
diagram. The mean, median, and mode of the overall
yield are located almost at the same point, but do not
quite, resemble a normal curve.

Box Plot of Bean yield, t'ha grouped by Sowing time
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Figure 1. Box plot illustrating the yield
of marketable pods of asparagus pea
Note: the x-axis represents the sowing date: A) the third
ten-day period of April (control); B) the first ten-day period
of May; C) the third ten-day period of May; D) the first ten-
day period of June (2014-2016)
Source: developed by the authors

The average yield of pods of asparagus pea var-
ied across different sowing dates, ranging from the
lowest of 2.0 t/ha in the first ten-day period of June
to the highest of 6.4 t/ha in the first ten-day period of
May. The smallest amplitude of yield fluctuations over
the years of research was observed in the first ten-day
period of May (0.2 t/ha), followed by the third ten-day
period of April (control) (0.3 t/ha), indicating their sta-
ble productivity across all studied years. In contrast, the
largest amplitude of yield fluctuations was recorded
in the third ten-day period of May (0.6 t/ha), followed
by the first ten-day period of June (0.5 t/ha), indicating
their variable yield and high sensitivity to changes in
environmental conditions.

A strong positive linear correlation (r=0.88) was
found between the duration of the asparagus pea grow-
ing season and the yield of pods (Fig. 2).Based on the re-
gression equations, it was established that an increase

Bobos et al.

in the duration of the asparagus pea growing season by
5 days led to anincrease in the yield of pods by 1.54 t/ha.
Scatterplot: Growing season, days vs. Bean yield, t’ha (Casewise MD deletion)

Bean yield, tha = -9,726 + ,30844 * Growing season, days
Correlation: r = ,85718

Bean yield, ttha

38 40 42 44 46 48 50 52 0 1 2

Growing season, days 0,95 Conf.Int.

Figure 2. Analysis of the relationship between
the yield of marketable green pods of asparagus pea at
different sowing dates and the duration
of the growing season, mm (2014-2016)
Source: developed by the authors

During the 2014-2016 asparagus pea growing
seasons, the sum of effective air temperatures (>10°C)
ranged from 450.3 to 500.8°C, and the total rainfall
ranged from 49.6 to 78 mm. A direct moderate corre-
lation exists between the yield of marketable pods and
the sum of effective temperatures (r=0.88) and the sum
of rainfall (r=0.66) (Fig. 3).

Scatterplot: Sum of air temperatures (>10 °C), °C vs. Bean yield, t/ha (Casewise MD deletion)
Bean yield, thha = -29,78 + ,07026 * Sum of air temperatures (>10 °C), °C
Correlation: r =,88848

Bean yield, ttha

440 450 460 470 480 490 500 510
Sum of air temperatures (>10 °C), °C

520 0 i 2

0,95 Conf.Int.

Figure 3. Analysis of the relationship between the yield
of marketable pods of asparagus pea at different sowing
dates and the sum of temperatures above 10°C during
the growing season, °C (2014-2016)

Source: developed by the authors

By substituting the values into the regression
equations presented, it is possible to predict the yield
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of asparagus pea (Y) based on data on the sum of ef-
fective air temperatures (>10°C) and rainfall (X) during
the growing season. An increase in the average sum of
effective air temperatures during the growing season
by every 10°C led to an increase in the yield of pods
of asparagus pea by 0.703 t/ha. Simultaneously, every
additional 10 mm of rainfall contributed to an increase
in the yield of this crop by 0.877 t/ha (Fig. 4).
Scatterplot: Amount of precipitation, mm vs. Bean yield, t/ha (Casewise MD deletion)

Bean yield, t/ha = -,9515 + ,08770 * Amount of precipitation, mm
Correlation: r = ,66038
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Figure 4. Analysis of the relationship between the yield
of marketable green pods of asparagus pea at different

sowing dates and the sum of rainfall during the growing
season, mm (2014-2016)
Source: developed by the authors

According to the coefficient of variation in a pod
of asparagus pea yield, it was established that the var-
jation for sowing in the third ten-day period of April
(control) (V=3.03%) and the first ten-day period of
May (V=2.34%) is not significant, as the coefficient of
variation is less than 10%. However, for sowing in the
third ten-day period of May (V=7.89%) and the first
ten-day period of June (V=13.23%), moderate variabil-
ity was recorded, meaning the coefficient of variation
is higher than 10% but less than 20% (Table 1). The
term “adaptive capacity” is used to describe the ability
of a genotype to maintain the phenotypic expression of
a given trait in the presence of certain environmental
conditions. The concept of general adaptive capacity is
used to characterise the average value of a trait under
different environmental conditions. Conversely, specific
adaptive capacity represents a deviation from the gen-
eral adaptive capacity in a specific environment.

The highest general adaptive capacity for aspara-
gus pea productivity was observed when sown in the
first ten-day period of May (GAC=2.09), and the lowest
in the first ten-day period of June (GAC=-2.31). Howev-
er, in terms of specific adaptive capacity, the third ten-
day period of May stood out (SAC=0.079). All studied
sowing dates of asparagus pea were characterised by
variability in the stability of the studied trait (Sg,. from
0.18 to 2.96) depending on growing conditions. How-
ever, overall, they exhibited high stability (S, <25%) in
pod yield.

Table 1. Parameters of adaptive capacity and stability of asparagus pea at different sowing dates (2014-2016)

Indicator Sowing dates
Third ten-day period First ten-day period Third ten-day period First ten-day period
of April (control) of May of May of June
Yield of pods, t/ha Min 49 6.3 3.5 1.8
Max 5.2 6.5 4.1 2.3
Range of variation 0.3 0.2 0.6 0.5
Average 5.0+0.088 ® 6.4%0.093 ¢ 3.8+0.185 2.0%0.111°
Coefficient of variation (V), % 3.03 3.03 2.34 7.89
General adaptive capacity (GAC) 0.73 0.73 2.09 -0.51
Specific adaptive capacity (SAC) 0.013 0.013 0.012 0.079
Relative stability (S ), % 0.25 0.25 0.18 2.09
Plasticity (b), % 0.77 0.77 0.40 1.55
Homeostasis (Hom) 1.66 1.66 2.73 0.48
Selection value of genotype (SVG) 4.57 4.57 5.97 0.91

Note: different letters (a, b, ¢, d) indicate values that were significantly different from each other within the same row of
the table, according to comparisons using Tukey’s test with Bonferroni correction

Source: developed by the authors

The plasticity parameters (regression coefficient b)
allow for predicting the behaviour of a variety under
production conditions. In the asparagus pea cultiva-
tion variant sown in the third tenday period of April
(control) and the first ten-day period of May, the re-
gression coefficient for green pod yield was found to
be less than one, 0.77 and 0.40, respectively. Cultivat-
ing the crop at these sowing dates results in a weak

Scientific Horizons, 2025, Vol. 28, No. 3

response to changes in environmental factors. While
this approach may not achieve high yields under in-
tensive farming, it leads to a smaller reduction in pro-
ductivity under unfavourable conditions compared to
sowing dates with a regression coefficient greater than
one. Thus, for each 1 t/ha increase in the average yield
of asparagus pea, there is only a 0.77 t/ha increase
when sown in the third ten-day period of April (control)




and a 0.40 t/ha increase when sown in the first ten-day
period of May. Among the studied sowing dates, the
third ten-day period of May and the first ten-day peri-
od of June showed the greatest sensitivity to changes
in asparagus pea yield under experimental conditions.
With an increase in the average yield of 1 t/ha, the
yield when sown in the third ten-day period of May
increased by 1.55 t/ha, and in the first tenday period of
June, it increased by 1.28 t/ha.

It is known that one of the key indicators of adapt-
ability is the homeostasis (Hom) of a genotype, which
characterises the ability of an organism to exhibit
minimal phenotypic variability when growing condi-
tions change. This implies the ability to mitigate the
effects of adverse environmental factors at various
stages of plant growth and development. Accordingly,
based on this indicator, two sowing dates stand out
among the studied ones: the first ten-day period of
May (Hom=2.73) and the third ten-day period of April
(control) (Hom=1.66). The breeding value of the gen-
otypes was determined to simultaneously select for
general adaptive capacity and stability. The variants
sown in the first ten-day period of May (BVG,=5.9) and
the third ten-day period of April (control) (BVG,=4.57)

Bobos et al.

demonstrated an optimal combination of high pro-
ductivity and stable yield. The highest content of dry
matter (25.4%) and total sugars (6.8%) in fresh aspar-
agus pea beans was observed when sown in the first
ten-day period of May, which is 5.1% and 1.3% higher
than the control, respectively (Table 2). When sown in
the third ten-day period of May, the dry matter content
(20.1%) and total sugars (5.4%) were at the control
level. The lowest dry matter content (18.5%) and total
sugars (4.7%) were observed in asparagus pea beans
when sown in the first ten-day period of June, which
is 1.8% and 0.8% lower than the control, respective-
ly. Regarding vitamin C content, a decrease was ob-
served with later sowing dates and the lowest value
of 30.3 mg/100g was obtained when sown in the first
ten-day period of June, which is 21.5 mg/100 g less
than the control. Additionally, the variants sown in the
third ten-day period of April (control) and the first ten-
day period of May, which accumulated a high vitamin
C content (49.551.8 mg/100 g), can be highlighted. At
the same time, the total nitrogen content also had the
highest value of 3.7% when sown in the third ten-day
period of April (control), gradually decreasing to 2.7%
when sown in the first ten-day period of June.

Table 2. Qualitative assessment of fresh asparagus pea beans at different sowing dates (2014-2016)

Experimental variant Dry matter, %

Total sugars, %

Vitamin C,mg/100 g Total nitrogen, % on air-dried matter

Third ten-day period of

April - control 20.3£0.199 2 5.5+0.053¢ 51.8%+0.507 ¢ 3.7+0.036¢
First ten-day period of May ~ 25.4+0.248 ¢ 6.8+0.066 © 49.5+0.483 ¢ 3.5+0.034¢
Third ten-day period of May ~ 20.1*0.206 @ 5.4+0.055° 35.7+0.366 ° 3.2+0.032°
First ten-day period of June  18.5+0.528° 4.7+0.134° 30.3%£0.866 * 2.7+0.077*

Note: different letters (a, b, ¢, d) indicate values that were significantly different from each other within the same row of
the table, according to comparisons using Tukey’s test with Bonferroni correction

Source: developed by the authors

Additionally, plants sown in summer were more
severely affected by Fusarium wilt. Their growth and
development were slower, and their fruits were small-
er and of poorer quality. A direct correlation was es-
tablished between the duration of the growing season
and the biochemical indicators of fresh asparagus pea
beans.The strength of the correlations was as follows: a
strong correlation between the duration of the growing
season and total sugars (r=0.96), vitamin C (r=0.99); a
moderate correlation with total nitrogen (r=0.63); and
a weak correlation with dry matter (r=0.53) (Fig. 5).

Based on the regression equations, it was estab-
lished that an increase in the duration of the aspara-
gus pea growing season by 5 days led to an increase
in the dry matter by 1.53%, total sugars by 0.53%, vita-
min C by 9.76 mg/100 g and total nitrogen by 0.42%.
The best quality was demonstrated by asparagus pea
beans sown in the third ten-day period of April and
the first ten-day period of May. They contained high
levels of dry matter (20.3-25.4%), sugars (5.5-6.8%), vi-

tamin C (49.5-51.8 mg/100 g), and crude protein (3.5-
3.7%). The results obtained indicate that the influence
of year and genotype was significant for the yield of
green beans, and that a better genotype and optimal
environmental conditions are key elements in the suc-
cessful production of asparagus pea. The presented
experimental data are consistent with the results of
S. Sriwichai et al. (2021), in which the genotype-en-
vironment interaction had an impact on the yield of
Psophocarpus tetragonolobus (L.) DC., while samples
W099 and W018 showed the most stable high bean
yield, confirming their adaptability to various environ-
mental conditions.

Plant architecture, as noted by X.Zhang et al. (2021),
is an important factor for optimising crop manage-
ment and achieving maximum bean yield. V. Kumar &
R. Rajalekshmi (2021) emphasise that the hardness of
asparagus pea seeds significantly limits their develop-
ment, affecting germination rates. This is because the
longer the seed storage period in cold, dry conditions,
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necessary for ensuring long-term seed viability dur-

ing storage, the less its ability to absorb water when

sown under optimal germination conditions. According
Scatterplot: Growing season, days vs. Dry matter, %. (Casewise MD deletion)

Dry matter, %. = 7,1722 + ,30556 * Growing season, days
Correlation: r = 53034
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Scatterplot: Growing season, days vs. Vitamin C, mg/100 g (Casewise MD deletion)
Vitamin C, mg/100 g =-47,01 + 1,8525 * Growing season, days
Correlation: r = 96916
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to I. Fedosiy et al. (2022) and O. Litvinova et al. (2022),
a sufficient level of soil moisture is a prerequisite for
achieving high field seed germination.

Scatterplot: Growing season, days vs. Sum of sugars, %. (Casewise MD deletion)

Sum of sugars, %. =,76914 +,10617 * Growing season, days
Correlation: r = 63007
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Scatterplot: Growing season, days vs. Total nitrogen, % on air-dry matter (Casewise MD deletion)
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Research I. Yulianah et al. (2020) indicates that in
Indonesia, Psophocarpus tetragonolobus can be planted
during both the rainy and dry seasons, producing beans
in small to moderate quantities over several seasons.
When Psophocarpus tetragonolobus is planted in the
rainy season, it tends to produce more leaves rather
than flowers and pods. In contrast, in Ukraine, where
the climate is more continental, the optimal sowing
times are the third ten-day period of April and the first
ten-day period of May, when the soil is sufficiently
warm. Subsequent sowing in the summer months can
be problematic for plants due to pest damage, disease
susceptibility, and moisture deficiency. P. Moorthy et
al. (2022) report that a wide range of lepidopteran
insects cause significant damage to flowers, leading
to their premature drying and shedding without pod
formation.
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P.Singh et al. (2022) note that the asparagus pea is
a short-day plant, with its flowering dependent on the
length of daylight or photoperiod. This limits its year-
round production, resulting in fluctuations in bean pro-
duction volumes and prices. To ensure year-round pro-
duction, as recommended by S. Sriwichai et al. (2022),
it is advisable to use asparagus pea varieties with in-
sensitive photoperiods. Thus, the significant genetic
diversity of asparagus pea allows for the cultivation of
plants in various geographical regions.

According to data from I. Bobos et al. (2022) and
H. Slobodianyk et al. (2024), untimely harvesting can
lead to a deterioration in crop quality due to adverse
environmental conditions, including high temperature,
high humidity, rainfall, drought, as well as damage from
birds and animals, and infection by diseases and pests.
Therefore, it is important to assess pod development




and ripening by monitoring physical and physiological
indicators. In a study by S. Sakthivel et al. (2020), three
main stages of pod development were observed: rap-
id growth (5-30 days after the onset of pod formation,
57.9% moisture), slowed growth (30-50 days, 28.9%
moisture), and ripening (50-60 days, 18.7% moisture).
The fresh weight of the pods reached its maximum
(27.84 g/pod) on the 30" day, and a positive correlation
with pod size was also noted. The timing of asparagus
pea pod harvesting varies significantly: in Myanmar, it
takes place in December-January (Maw et al,, 2023), and
Italy, in June (Vargiu, 2021), whereas in Ukraine, it oc-
curs in June-July.

Results published by G. Eagleton (2022) demon-
strate that under Australian conditions, the MYO-01
variety produced an average of 93 mature pods per
plant when sown on 5 October, 68 pods when sown on
3 November, and 44 pods when sown on 24 November.
At the same time, the CHIMBU and MYAN-05 varieties
had a significant number of full-sized green pods, but a
negligible number of mature seed beans. Similarly, the
WAM-07 variety had almost no mature beans or full-
sized green pods by the end of the study on 30 June.
The results of current research also revealed a signifi-
cant difference between the influence of sowing dates
and the number of pods per plant, which directly af-
fected the overall yield. Climate change, accompanied
by rising temperatures and droughts, requires new ap-
proaches from agriculture. The study of asparagus pea
has shown that sowing dates significantly affect plant
yield and adaptability. These data provide a basis for
developing cultivation recommendations that take into
account the characteristics of different varieties and
the climatic conditions of the region.

CONCLUSIONS

The global food crisis, exacerbated by climate change,
necessitates the search for sustainable solutions. Sci-
entific research has confirmed that asparagus pea, due
to its ability to adapt to changing conditions and its
high nutritional value, can become an important com-
ponent in ensuring food security. The yield of asparagus
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pea at different sowing dates significantly depended on
climatic conditions (r=0.88 with the sum of effective
temperatures; r=0.66 with the sum of rainfall). Sowing
asparagus pea from the third ten-day period of April
to the first ten-day period of May ensures an optimal
combination of high homeostasis (Hom=1.66-2.73) and
breeding value of the genotype (BVG, =4.57-5.9) and
productivity (5.0-6.4 t/ha). Late sowing dates, especially
under conditions of insufficient moisture and high tem-
peratures, led to a decrease in yield.

Sowing in the first ten-day period of May provided
the highest content of dry matter (25.4%) and sugars
(6.8%), while the lowest indicators were recorded when
sowing in the first tenday period of June (18.5% and
4.7%, respectively). Vitamin C content ranged from 30.3
to 51.8 mg/100 g, decreasing with later sowing dates.
Similar to other biochemical indicators, the highest
amount of nitrogen was observed in pods sown in the
third ten-day period of April (3.7%), and the lowest in
the first ten-day period of June (2.7%). A strong posi-
tive correlation was found between the duration of the
growing season and the content of vitamin C (r=0.99),
sugars (r=0.96), dry matter (r=0.63), and total nitrogen
(r=0.55) in asparagus pea beans. The regression anal-
ysis model made it possible to quantify the influence
of the growing season duration on the biochemical
composition of the crop’s beans. Thus, every additional
five days of vegetation increases the nitrogen content
by 1.53%, dry matter by 0.53%, sugars by 9.76%, and
vitamin C by 0.42 mg/100 g in asparagus pea beans.
The combination of breeding, genetic engineering, and
agricultural technologies, while increasing the added
value of production, creates significant challenges and
opportunities for intensifying the cultivation of aspar-
agus pea in different ecological conditions, which re-
quires further scientific research.
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AHoTauis. MeTol faHOro AOCNiAXKEHHS OYN0 BMBYEHHS peaklii poC/iMH TeTparoHono6yca, BUPOLEHUX 33 Pi3HUX
CTPOKiB CiBOU, Ha abioTMYHI PakTopw, XapakTepHi anga MpasobepexHoro Jlicocteny YkpaiHu, 3 ypaxyBaHHSAM iXHbOIO
BMJIMBY HA BPOXaMHiCTb TOBapHMUX 606iB. [oCNiaKeHHS NPOBOAMIOCS 33 LOMOMOrol KOMMIEKCHOMO Migxoay, SKui
BKJTHOYAE NONbOBI EKCNEPUMEHTM Ta CTATUCTUHHMI aHANi3 OTPUMAHMX AaHUX. BpoxKaliHicTb TeTparoHo106yca 3Ha4YHO
MipOI0 3aNeXuTb Bif, TEPMIHIB CiBOM Ta norogHux ymoB. CepenHs BpoXalHicTb 606iB-nonatok 3MiHoBanacs Big 2,0
[0 6,4 T/ra 3anexHo Big TepMiHy ciBbu. HalmMeHLwy amnnityay konmBaHb BpoxanHocTi (0,2-0,3 T/ra) nokasana cisba
B Il pexkani kBiTHS Ta | Aekaai TpaBHA, TOAI 9K 4NN IHWMX CTPOKIB Lei NokasHWK 6yB 3HavyHo BuwwmMm (go 0,5-0,6 1/
ra). BctaHoBneHo, Wo BpOXalrHiCTb NO3MTUBHO Kopente 3 Temnepatypoto (r=0,88) Ta kinbkictio onaais (r=0,66).
36inblWeHHa uMx KNniMatMuHmux daktopie Ha 10 oaMHMLbL CNpUsSN0 3poCTaHHID BpoxaiHocTi Ha 0,703-0,877 1/ra.
Pocnuuu, sucigHi B Ill pekaai kBiTHA Ta | gekaadi TpaBHS, Manu HalMHWXK4YMI KoediuieHT perpecii bi (0,77 Ta 0,40
BiAMOBIAHO), WO CBiAYMTb NPO iXHIO MEHLWY YyTAMBICTb A0 3MiH YMOB BMPOLLYBaHHS. HaToMicTb, ciBba B |1l pekaai
TpaBHsa Ta | Aekaai yepBHA BuABMIACA YyTamsiwotw (b= 1,55 1a 1,28 BignosiaHo). ONTMMabHUMK CTpOKaMu CiBbu
€ | nexapa TpasHa Ta Il pekafa KBiTHS, agke BOHM 3a6e3neunnun HamBuLLy NPOAYKTUBHICTb i CTABiNbHICTb, @ TAKOX
BMCOKMI BMICT cyxoi pevosuHu (20,3-25,4 %), uykpis (5,5-6,8 %), BiTamiHy C (49,5-51,8 mr/100 r) Ta 3aranbHoro
asory (3,5-3,7 %). Hanripwi nokasHukm 3adikcoBaHO Npu MisHILIMX CTPOKaXx CiBbu
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