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Abstract

The current research was conducted in 2020-2023 on the botanical-geographical plot “Steppes of Ukraine”
at the M.M. Gryshko National Botanical Garden of the NAS of Ukraine and was focused on ripe fruits
of Asparagus officinalis. This study aimed to find out the main statistical characteristics of morphometric
traits of A. officinalis fruits: fruit diameter, number of locules per fruit, number of seeds per fruit, number
of seeds per locule, and to confirm or deny the hypothesis of positive pairwise correlations of the first
three traits. Eighteen combinations of four morphometric traits were found in the A. officinalis fruits. For
each morphometric feature of A. officinalis fruits, ten statistical characteristics were determined: arithmetic
mean, median, mode, range of variation, oscillation coefficient, standard deviation, coefficient of variation,
standard error of the mean, coefficient of skewness, and coefficient of kurtosis. The coefficient of variation
showed that the number of seeds per fruit is the most variable of the studied morphometric traits of
A. officinalis fruits, and the fruit diameter is the least variable. According to the comprehensive assessment
of the coefficients of skewness and kurtosis, the distributions of the number of seeds per fruit and the
diameter of the fruits are closest to the normal distribution. It was established that the correlations
between pairs of such traits as fruit diameter and number of locules per fruit, fruit diameter and number
of seeds per fruit, number of locules per fruit and number of seeds per fruit are positive, direct, and
strong. Thus, considering the economic feasibility, it is more practical to collect A. officinalis fruits of a larger
size to obtain a larger number of seeds. The results of this work are of interest for the morphology and
biometrics of A. officinalis and its cultivation.
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Introduction 2024), indicate the widespread distribution of

A. officinalis in many regions and countries of
Asparagus officinalis L. (Asparagaceae) is a the world, including in Ukraine. It is a native
dioecious herbaceous perennial cryptophytic species of Ukrainian flora (POWO, 2024). Here,
plant. Modern sources (GBIF, 2024; POWO, in its wild state, A. officinalis grows in natural
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Figure 1. Geographical location of the study area: A - configuration and boundaries of the coenopopulation
of Asparagus officinalis on the plot “Steppes of Ukraine” of the M.M. Gryshko National Botanical Garden
of the NAS of Ukraine (source - Google Maps, 2024; the yellow line indicates the boundaries of the
coenopopulation; the red point indicates the coordinates inside of the coenopopulation; scale - 50 m);
B - a fragment of plant cover within A officinalis coenopopulation (the red point corresponds to A).

phytocoenoses in steppes, meadows, forest
edges, among bushes, and in other herbaceous
communities of Ukraine.

Asparagus officinalis is one of the oldest
vegetable crops known to humanity.
Information on the cultivation and
consumption of young shoots of A. officinalis
and botanical illustrations of this species were
given over 150 years ago (Schubert, 1870).

In the modern world, A. officinalis is widely
cultivated, eaten, and used in medicine
(Pegiou et al., 2019; Guo et al., 2020; Altunel,
2021; Ozden et al., 2022; GBIF, 2024; POWO,
2024). It is characterized by many therapeutic
and pharmacological qualities (Igbal et al.,
2017), particularly its antioxidant properties.
The concentration of iron or selenium
nanoparticles significantly increases the
antioxidant activity of A. officinalis stems
(Mohammadhassan et al., 2021).

In recent years, the following aspects have
also been characterized. Guo et al. (2020)
summarized the nutritional values, bioactive
compounds, biological functions, and the food
and non-food applications of A. officinalis.
Moreno-Pinel et al. (2021) presented an
overview of advances in cytogenetics
and molecular markers linked to the sex
of A. officinalis. Altunel (2021) conducted
comprehensive studies of Asparagus species,
including anatomical, morphological, habitat,
and productive characteristics. Ozden et al.
(2022) revealed a wide range of variations
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in agro-morphological characteristics of
A. officinalis like days to fruit ripening, edible
spear length and diameter, fresh and dry
weight, number of spears, male and female
plant length, number and weight of fruits. They
also stressed the need to collect A. officinalis
seeds for cultivation and the feasibility of
storing them in gene banks to protect genetic
diversity (Ozden et al., 2022).

Regarding morphology (Gritsenko et al,
2023), the fruit of A. officinalis is a berry, few-
locules and few-seeds. The berry is juicy,
spherical, smooth, and shiny. Ripe berries are
red, and overripe berries are black (Sikura,
2014). Ripe berries contain sugars (up to
36.0%), capsanthin, physamine, alkaloids,
malic and citric organic acids (Grodzinsky,
1989); quercetin, rutin (2.5% of dry weight),
and hyperoside (Igbal et al., 2017). Roots,
shoots, leaves, flowers, and ripe berries
contain vitamins (A, B, C, and E), inorganic
compounds (Mg, P, Ca, Fe, and folic acid),
essential oils, amino acids (asparagine,
arginine, tyrosine), secondary metabolites
- flavonoids, kaempferol, resin and tannins
(Igbal et al., 2017).

The morphometric traits of A. officinalis
fruits have been characterized for many
regions of the world (Bordzilovsky, 1950; Tutin
et al., 1980; Takhtajan, 1985; Prokudin, 1987;
Gleason & Cronquist, 1991; Tamanian, 2000;
Nichols, 2004; Utech, 2008; Tropicos, 2009,
2011, 2013; McNeal, 2012; Sikura, 2014; Altunel,
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Figure 2. Asparagus officinalis: A - fruiting on the botanical-geographical plot “Steppes of Ukraine” of the
NBG; B - ripe fruits; C - cross-sections of fruits (numbers indicate the number of locules/seeds per fruit;
yellow lines indicate seeds). Scale: B-C - quadrate side is 5 mm.

2021; Native Plant Trust, 2024; WFO, 2024);
such traits in different sources differ or are
indicated without clear limits of traits.

In Ukraine, A. officinalis is applied in
medicine  (Grodzinsky, 1989), cultivated
(Nechitaylo et al., 2005; Kutovenko et al., 2020),
demonstrated and researched in botanical
gardens and other botanical institutions as a
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medicinal and ornamental plant (Mashkovska,
2015). The morphology of fruits of A. officinalis
from M.M. Gryshko National Botanical Garden
of the National Academy of Sciences of Ukraine
(hereinafter - NBG) was described (Gritsenko
et al., 2023) but not analyzed statistically. It
was assumed that the morphometric traits
of A. officinalis fruits, such as fruit diameter,
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number of locules per fruit, and number of
seeds per fruit, should be positively correlated
(Gritsenko et al., 2023).

A review of published sources revealed
that statistical studies of the morphometric
traits of A. officinalis fruits have not yet
been conducted. Therefore, this study aims
to statistically substantiate the obtained
data on the morphometry and clarify the
correlations of the morphometric traits of
A. officinalis fruits. For practical use, it is
worth discovering which fruits are better to
collect to obtain more seeds. The established
statistical characteristics can be used further
for monitoring and /or comparisons.

Material and methods

The work has been conducted within the
following research program of the Department
of Natural Flora of the NBG 2020-2024
“Botanical-geographical principles of
protection of ex situ floristic diversity and
the formation of the introduction populations
of plants” The research was conducted in
2020-2023 at the botanical-geographical plot
“Steppes of Ukraine” of the NBG, Kyiv, Ukraine.
Asparagus officinalis is one of the components
of the artificially created meadow-steppe
phytocoenosis in the plot “Steppes of Ukraine”
of the NBG. This polygonal plot was established
in the NBG in 1949 on an area of ca. 2.5 ha to
demonstrate the ex situ floristic diversity of
the Ukrainian Steppes. The primary material of
A. officinalis was brought to the plot “Steppes
of Ukraine” in 1952 from the natural steppe
communities of Ukraine. For today, a stable
coenopopulation of A. officinalis has formed.
For over 70 years, a reasonably successful
model of the meadow steppe of Ukraine was
formed on the plot “Steppes of Ukraine”; a total
of 347 species and subspecies were recorded
in the flora of the plot “Steppes of Ukraine”,
including A. officinalis (Gritsenko & Shynder,
2022). The area configuration of the plot
“Steppes of Ukraine” and angular landmarks
along its perimeter were indicated (Gritsenko
& Shynder, 2022). On the map, the boundaries
of A. officinalis coenopopulation in the plot
“Steppes of Ukraine” are shown (Fig. 1 A). The
coenopopulation of A. officinalis in this plot is
located in an open area with a flat relief and
is surrounded by forest vegetation (Fig. 1 B).
The coordinates inside of A. officinalis
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Table 1. Designations of morphometric traits of
Asparagus officinalis fruits and biometric terms.

Morphometric traits

FD Fruit diameter, mm

NLF Number of locules per fruit
NSF Number of seeds per fruit
NSL Number of seeds per locule

Statistical characteristics

As Coefficient of skewness, asymmetry
coefficient

Cv Coefficient of variation

Ex Coefficient of kurtosis

f Absolute frequency of the trait

£, % Relative frequency of the trait

fey Absolute frequency of trait pair

M Arithmetic mean (sample mean)

m Standard error of the mean

Me Median

Mo Mode

n Sample size

D, q Shares of the alternatives

r Pearson’s correlation coefficient

R Range of variation

S Standard deviation of the sample

s, Standard deviation of the shares of

the alternatives

A Oscillation coefficient

X,y Numerical values of traits, variables
L Minimum and maximum value, limits
coenopopulation are: N 50.411958°,

E 30.566045°.

At the plot “Steppes of Ukraine” of the
NBG, mature and ripening A. officinalis
fruits occur in September (Fig. 2 A, B). The
following quantitative morphometric traits
of A. officinalis fruits were determined: fruit
diameter, number of locules per fruit, number
of seeds per fruit, and number of seeds per
locule (Fig. 2 C). The diameter of the fruits
was measured using a caliper; the accuracy
of the measurements was 1 mm. The number
of locules per fruit was determined using
a cross-section of the fruit (Fig. 2 C). The
number of seeds per fruit and the number of
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Figure 3. Combinations of morphometric traits in the Asparagus officinalis fruits. Along the abscissa axis,
numbers 1 to 18 indicate the combinations of morphometric traits; 1 and/or 2 (indicated vertically) show
the number of seeds in each locule for that particular combination. See abbreviations and units in Table 1.

seeds per locule were counted by breaking the
fruit completely.

Sampling of A. officinalis fruits, grouping,
and statistical processing of data was carried
out using generally accepted concepts
(Chaddock, 1925; Studfile, 2012; Kubay &
Horbal, 2016; [llowsky & Dean, 2020; Dotmatics,
2024). Table 1 lists alphabetically the labels
of morphometric traits and biometric terms,
which are used below in the text, also in Tables
2-4 and Figs. 3-6.

The random (without repetitions) sampling
included 50 ripe fruits of A. officinalis. Fruits
were collected from different individuals at a
distance of more than 3 m from each other.
The results present eight combinations of the
morphometric fruit traits (FD, NLF, NSF, and
NSL). Indicators of each of the morphometric
traits are grouped into variation series.

Calculation results in Table 2-3 and Fig. 6
are rounded and specified with an accuracy
of 0.01 (original calculations were performed
with an accuracy of 0.000001).
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The taxonomic nomenclature is provided
following POWO (2024).

Photos (Fig. 1 B; Fig. 2 A-C) were captured
by the author using a Canon Power Shot SD
4000 IS digital ELPH camera.

Results and discussion

Data presentation

Eighteen combinations of four
morphometric traits were found in the fruits
of A. officinalis (Fig. 3). According to the
set of traits in the sample of fruits (n = 50),
the most common (f = 5) were: fruits with a
diameter of 6 mm with two locules and two
seeds per fruit; fruits with a diameter of 8
cm with three locules and three seeds per
fruit. Often (f = 4) occurred: fruits with a
diameter of 7 mm with two locules and two
seeds per fruit; fruits 7 cm in diameter with
three locules and three seeds per fruit. In
all these cases, when f = 5 and 4, there was
one seed in each locule.
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Figure 4. Variation series of morphometric traits of Asparagus officinalis fruits: FD and NLF - left-skewed
distributions; NSF and NSL - right-skewed distributions. See abbreviations and units in Table 1.
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Figure 5. Relative frequencies of morphometric traits of Asparagus officinalis fruits. See abbreviations and

units in Table 1.

Graphic representation of the variation
series of morphometric traits of A. officinalis
fruits gives a visualization of the variation of
each of these traits (Fig. 4). Variation series
represent quantitative morphometric traits of
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A. officinalis fruits (Fig. 4). NSL is an alternative
trait (Figs. 2C, 3, 4). Absolute frequencies (f)
show how often a particular variant occurs
in the sample. The total sum of the absolute
frequencies of each variation series is equal
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Table 2. Principal statistical characteristics of Asparagus officinalis fruits. See abbreviations and units in

Table 1.
Trait Statistic characteristics
(n=50)
M Me Mo R Ve, % S Cv, % tm As Ex
FD 7.06 7.00 8.00 4.00 56.66 1.04 1471 0.15 -0.12 -0.70
NLF 2.28 2.00 3.00 2.00 87.72 0.73 32.00 0.10 -0.49 -0.95
NSF 3.18 3.00 3.00 5.00 157.23 1.38 43.41 0.20 0.39 -0.41

Table 3. Statistical characteristics at an alternative grouping of traits in the fruits of Asparagus officinalis. See

abbreviations and units in Table 1.

Trait Seeds Statistic characteristics

=114

(n ) E)ecrule f fi%  paq s, M Me Mo R V% Cv,% tm  As Ex
1 69 60.53 0.61

NSL 049 139 100 100 100 7194 3532 005 044 -1.84
2 45 3947 0.39

to the sample size. Statistical totalities of
morphometric traits of A. officinalis fruits
are presented in the form of non-interval
variation series; the frequencies refer directly
to the ranked values of the traits, which
acquire the position of individual classes of the
variation series. According to the nature of the
frequency distribution in the classes of each
variation series, asymmetry of distributions is
observed (Fig. 4).

Absolute frequencies of morphometric
traits of A. officinalis fruits (Fig. 4) can be
presented as a percentage of the total
number, as relative frequencies; f,% are used
to compare variation series that differ in
volume (Fig. 5). The total sum of the relative
frequencies of each variation series is equal to
100 % (Fig. 5).

Among tested A. officinalis  fruits,
the following features were most often
represented: fruits with a diameter of 8§ mm
(f =16; f,% = 32), 7mm (f = 15; f,% = 30), and
6 mm (f = 13; f, % = 26); fruits with three (f = 22;
f,% = 44) and two (f = 20; f,% = 40) locules;
fruits with three (f = 14; f,% = 28), two (f = 12;
f,% = 24) and four (f = 11; f, % = 22) seeds (Figs.
4 & 5). In 50 tested A. officinalis fruits, 114
locules, and 159 seeds were counted in total;
each locule contained one or two seeds. One
seed per locule occurred more often, and two
seeds per locule - less frequently (Figs. 4 & 5).

50

Data analysis

The main statistical characteristics of fruit
diameter (FD), number of locules per fruit
(NLF), and number of seeds per fruit (NSF) of
Asparagus officinalis

For the morphometric traits (FD, NLF and
NSF) of A. officinalis fruits, the following basic
statistical characteristics were determined:
mean magnitudes (M, Me, Mo), indicators of
variation (R, V,, s, Cv), accuracy indicator (m)
and distribution indicators (As, Ex).

Arithmetic means can be represented
as decimals for the morphometric traits
measured as whole numbers (e.g., NLF and
NSF). The medians of the morphometric
traits of A. officinalis fruits are smaller than
the corresponding arithmetic means of these
traits (Table 2). In a sample of 50 fruits, the
following were most often found: fruits with
a diameter of 8 mm,; fruits with three locules;
fruits with three seeds (Fig. 4; Table 2). Each of
these distributions is unimodal (Fig. 4).

The range of variations in the morphometric
traits of A. officinalis fruits is not large; R is
largest for NSF and smallest for NLF (Table 2).
The oscillation coefficient shows the degree
of the range of variation relative to the M; V,
is the smallest for FD and the largest for the
NSF. The standard deviation is used for the
comparative assessment of mean magnitudes
of the same name; s of A. officinalis FD, NLF
and NSF are presented in Table 2 too.
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Table 4. Comparison of morphometric traits of Asparagus officinalis fruits. See abbreviations and units in

Table 1.

Trait Condition Source

FD 7-8 Bordzilovsky (1950); Prokudin (1987); Tamanian (2000)
6-10 Tutin et al. (1980); Utech (2008); Tropicos (2009, 2013); Native Plant Trust (2024)
8 Gleason & Crongquist (1991)
<10 Nichols (2004)
6-8 Tropicos (2011); McNeal (2012)
<6 Sikura(2014)
5-9 Our data (2020-2023)

NLF 1-3 Our data (2020-2023)
>1 Native Plant Trust (2024)

NSF (1-)2-4(-6) Tutin et al. (1980)
2-3 Tamanian (2000)
1-6 Nichols (2004); Altunel (2021); our data (2020-2023)
2-4 Utech (2008); Tropicos (2009, 2013)
22 Native Plant Trust (2024)

NSL 1-2 Takhtajan (1985); our data (2020-2023)

Among sampled fruits, the coefficient of
variation is the smallest for FD (Table 2). The
variation of FD is interpreted as moderate.
The coefficient of variation for NLF is
32.00%, which is interpreted as significant.
The statistical totalities of FD and the
NLF are considered homogeneous. The
coefficient of variation is the largest (43.41%)
for the NSF. Such a variation is significant.
The NSF statistical totality is considered
heterogeneous. The coefficient of variation
made it possible to find out that the NSF is the
most variable of the studied morphometric
traits of A. officinalis fruits, and the FD is the
least variable.

The standard error of the arithmetic mean
indicates the accuracy with which the sample
trait represents the general parameter. In a
sample of 50 fruits of A. officinalis, m is the
smallest for the arithmetic mean of NLF, so
this sample characteristic is closest to the
value of the general parameter (Table 2). In
the same sample of fruits, m is the largest
for the arithmetic mean of NSF, so this
sample characteristic represents the general
parameter less accurately.

The FD, NLF and NSF distributions are
asymmetric one-peaked (Fig. 4). For the FD
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distribution (M 7.06 < Mo 8.00), the asymmetry
is left-sided, negative (Fig. 4; Table 2). The
NLF distribution is highly asymmetric: the
highest frequency is located at the right end
of the distribution (Fig. 4); for this distribution
(M 2.28 < Mo 3.00) the asymmetry is left-
sided, negative. The asymmetry of the NSF
distribution (M 3.18 > Mo 3.00) is right-sided
positive. There is a minor asymmetry for the
FD distribution and moderate asymmetry for
the NLF and NSF distributions (Table 2).

The  kurtosis  coefficients of the
distributions of A. officinalis FD, NLF and
NSF are negative (Table 2), proving that these
distributions are smoothed compared to the
normal distribution. The NSF distribution
is characterized by moderately pronounced
Ex, and the FD and NLF distributions are
characterized by markedly pronounced Ex
(Table 2).

According  to the comprehensive
assessment of As and Ex (Table 2), the NSF
and FD distributions are closer to the normal
distribution, and the NLF distribution is the
most distant from the normal distribution
(Fig. 4).

Distribution indicators and the other
statistical indices given here can vary between
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different samplings. In the future, our results
can be used to compare data across various
spatial and/or temporal scales or between
different species of the genus Asparagus L.

Statistical characteristics for alternative
grouping of the number of seeds per locule (NSL)
With an alternative grouping of NSL, their
statistical characteristics are both absolute
(Fig. 4) and relative (Fig. 5) frequencies of
alternatives opposed to each other (Table 3).
The standard deviation of the shares of
alternatives (s)) is close to the maximum
value. Since NSL is not only an alternative
but also a quantitative trait, other statistical
characteristics can be determined. Locules
with one seed were the most common among
the totality. The variation is significant; the
NSL statistical totality is heterogeneous. The
standard error of the mean is +0.05, and the
sample mean of the NSL is very close to the
value of the general parameter.

The NSL distribution is highly asymmetric:
the highest frequency is located at the
left end of the distribution (Fig. 4); for this
distribution (M 1.39 > Mo 1.00), the asymmetry
is right-sided positive (Fig. 4; Table 3). There is
moderate asymmetry for the NSL distribution
(Table 3). A strongly pronounced negative
kurtosis characterizes the NSL distribution.
This indicates a smoothed NSL distribution
compared to a normal distribution.

Correlation analysis

It was established that correlations between
pairs of morphometric traits of A. officinalis
fruits, such as FD and NLF, FD and NSF, and
NLF and NSF are positive, direct, and strong
(Fig. 6). For each of the correlation coefficients
(Fig. 6 A-C), the p-value is <0.0001. Hence,
this difference is highly statistically significant
(Dotmatics, 2024). In the morphology of the
fruits of A. officinalis, such regularities are
statistically substantiated for the first time and
represent a theoretical scientific novelty. In
practice, to obtain a larger number of seeds, it
is more appropriate to collect fruits of a larger
size (Fig. 6 B).

Data comparison and
perspectives

The FD values of A. officinalis reported here
generally correspond to previously published
data (Table 4).

application
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The NLF of A. officinalis is 1-3 (Figs. 2C, 3-5);
these data specify and delineate the possible
range of NLF (Table 4).

The obtained data on the NSF correspond
to the data reported before (Tutin et al., 1980;
Nichols, 2004; Altunel, 2021), which are given
in part of the sources (Table 4). In the plot
“Steppes of Ukraine” of the NBG, fruits of
A. officinalis with 2-4 seeds are more common
(Fig. 4-5); according to Table 4, this is typical
for the European flora in general (Tutin et al.,
1980).

The obtained data on the NSL and those
given in other sources match (Table 4).
Takhtajan (1985) indicated that in the
A. officinalis fruits, two seeds per locule occur
less often than one. Our study proved that
the relative frequency of one seed per locule
is 60.53%, and two seeds per locule is 39.47%
(Fig. 5; Table 3).

In the future, it is worth analyzing
samples of A. officinalis fruits from different
parts of the world to conduct more detailed
research.

Conclusions

Asparagus officinalis is a native species of
the Ukrainian flora and, at the same time, is
widely used all over the world as a food and
medicinal plant. The current research was
focused on the ripened A. officinalis fruits in
an artificially created meadow-steppe culture
phytocoenosis at the NBG (Kyiv, Ukraine).

Eighteen combinations of four
morphometric traits: fruit diameter (FD),
number of locules per fruit (NLF), number of
seeds per fruit (NSF), and number of seeds per
locule (NSL), were statistically processed in
the A. officinalis fruits. In the variation series
of these traits, the following occurred most
often: fruits with a diameter of 8 mm; fruits
with three locules; fruits with three seeds, and
locules with one seed.

For each morphometric feature
of A. officinalis fruits, ten statistical
characteristics were determined: arithmetic
mean, median, mode, range of variation,
oscillation coefficient, standard deviation,
coefficient of variation, standard error of
the mean, coefficient of skewness, and
coefficient of kurtosis. The coefficient of
variation showed that the NSF is the most
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variable of the studied morphometric traits
of A. officinalis fruits, and the FD is the least
variable. According to the comprehensive
assessment of the coefficients of skewness
and kurtosis, the NSF and FD distributions
are closer to the normal distribution; the NLF
and NSL distributions are the most distant
from the normal distribution.

Using Pearson’s correlation coefficient, it
was established that the correlations between
pairs of such traits as FD and NLF, FD and
NSF, NLF and NSF are positive, direct, and
strong. This is a new theoretical contribution
to the morphology of A. officinalis fruits. As
for practical application, considering the
economic feasibility, it is more efficient to
collect fruits of a larger size to obtain more
seeds.

At the plot “Steppes of Ukraine” of the NBG,
A. officinalis fruits are collected every fall.
Extracted seeds are accumulated in the Seed
Laboratory of the NBG to protect the gene
pool, long-term storage and exchange with
other botanical institutions of the world.
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Gritsenko

JocnigxeHHs nposogunucb y 2020-2023 pp. Ha 6oTaHiko-reorpadiuHin ginaHui “Crenn YkpaiHn"
HauioHanbHoro 6otaHiyHoro cagy imeHi M.M. Ipuwka HAH YkpaiHu i 6ynn 3ocepegXeHi Ha A0O3pinnx
nnogax Asparagus officinalis. MeTolo LbOro JOCNiAKEHHs 6yn0 3'AcyBaT OCHOBHI CTAaTUCTUYHI
XapaKTepUCTUKN Takux MopdomeTpmyHMx o3Hak nnogis A. officinalis, 9k giameTp nnogis, KinbkicTb
FHI34 Ha NAig, KiNbKiCTb HAaCiHWH Ha NAif Ta KiNbKiCTb HAaCiHWH Ha FHi3go. Y nnogax A. officinalis BusaBneHo
BiCIMHaAUATb KOMbiHaUi YoTUPbOX MOPPOMETPUUHUX O3HaK. [na KOXHOI MOPHOMETPUYHOI 03HaKW
nnogis A. officinalis 3'aCo0BaHO NO AeCATb CTAaTUCTUYHUX XapaKTePUCTUK: cepedHE apudMeTUUHe, MeiaHa,
MoZa, po3mMax Bapiauii, koedilieHT ocunnaLii, cTaHZapTHe BigXuneHHs, koediuieHT BapiaLii, cTaHAapTHa
noxmbka cepeAHboro, KoedilieHT acumeTpii Ta koediuieHT ekcuecy. KoediuieHT Bapiauii nokasas, L0
cepej A0CNifxKyBaHUX MOPGOMETPUYUHIUX O3HAK NNoAiB A officinalis HanbinbL BapiabeNbHOK € KiNbKiCTb
HaCiHMH Ha NNig, a HalMeHLW BapiabenbHWIN - diameTp nnoAis. BiagnoBiAHO A0 KOMMAEKCHOI OLiHKW
KoedilieHTIB acMmeTpii Ta ekcuecy, Halbinblw 6AM3BKUMU [0 HOPMAanbHOrO PO3Mogily € pPO3nojin
KiJIbKOCTi HacCiHWH Ha nfig Ta po3nogin giameTpy nnogis. MNiATBepAXeHO rinoTesy Mnpo Kopenauii
MopdOMETPUYHKMX 03HaK NaoaiB A. officinalis. BCTaHOBNEHO, L0 KOpensuii MiXX napamMum Takmx O3Hak, sk
JAiameTp NNoAiB Ta KiNbKiCTb rHi34 Ha naijg, AiaMeTp NAOAIB Ta KiNbKiCTb HACIHWH Ha MAi4, KiNbKiCTb rHi3g
Ha N4 Ta KiNbKiCTb HACIHWH Ha MAij € NO3UTUBHUMU, MPAMUMU Ta CUABHUMU. TakUM YMHOM, 3 OrNagy
Ha eKOHOMIYHY AOLiNbHICTb, AN OTPUMAHHSA BiNbLUOI KiNbKOCTI HaCiHHA NpakTU4Hile 36upat nnoau
A. officinalis 6inbLioro po3mipy. PesynbTaTi i€l poboTy CTaHOBAATL iHTepec Ana mopdonorii Ta biomeTpii
A. officinalis Ta MOro KynbTUBYBaHHS.

Kntouosi cnoBa: Asparagus officinalis, 6iomeTpis nnogis, BapiauiiiHi paan, anbTepHaTUBHE rpynyBaHHS
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