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ABSTRACT
The results of a three-year research (2023–2025) of 31 common buckwheat varieties (Fagopyrum esculentum Mo-

ench) of different ecological and geographical origins under the conditions of the Eastern Forest-Steppe of Ukraine are 
presented. The peculiarities of the formation of plant height, number of leaves and inflorescences, plant productivity, 
thousand-kernel weight, number of kernels per plant, and kernel set were investigated. The determining role of growth 
type in shaping plant architecture and productivity was established.

It was found that productivity is formed mainly due to the number of kernels per plant and kernel set (r = 0.95), 
whereas thousand-kernel weight is a relatively stable trait (V = 7.5%). According to the results of k-means clustering, a 
group of intensive-type varieties was identified, characterized by the highest average values within the cluster for plant 
productivity (2.4 g), number of kernels (85.7 pcs.), thousand-kernel weight (27.9 g), and kernel set (3.8).

The varieties ‘Pidmoskovna T’, ‘M NF-84B’, ‘Mariia’, ‘Sumchanka’, ‘Roksolana’, ‘Krupynka’, ‘Selianochka’, and ‘Simka’ 
were identified as promising sources of valuable traits for further breeding aimed at improving productivity and thou-
sand-kernel weight.
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INTRODUCTION
Effective common buckwheat (Fagopyrum esculentum 

Moench) breeding requires the availability of broad ge-
netic diversity preserved in buckwheat germplasm col-
lections worldwide. Global buckwheat germplasm has 
demonstrated considerable variation in morphological 
and agronomic traits (Janovská et al., 2021; Rauf et al., 
2020; Ghiselli et al., 2016). This diversity represents a 
fundamental resource for breeding programs, as genetic 
variability is the primary driver of selection and evolu-
tion and serves as the genetic basis for breeders (Dutta et 
al., 2025; Bhandari et al., 2017).

A detailed study of the morphological and genetic 
diversity of germplasm is indispensable for identifying 
genomic regions controlling important agronomic traits 
and for detecting valuable genetic accessions carrying fa-
vorable alleles that can be used in marker-assisted breed-
ing programs (Pipan et al., 2023). Buckwheat varieties 
that have undergone production testing and have been 
cultivated in different countries are of particular value as 
breeding material, since their performance can serve as a 
reliable basis for comparative evaluation.

Significant progress in global buckwheat breeding 
practice has been achieved in addressing key agronom-
ic problems through conventional breeding methods. 
Improvement of individual traits occurs gradually, and 
in Japan, varieties resistant to lodging such as ‘Tachi-
akane’ and ‘Nijiyutaka’, as well as a variety resistant to 
pre-harvest sprouting, ‘Harunoyuki’, have been devel-
oped (Ohsawa, 2020). Modern breeding efforts have also 
demonstrated success in developing regionally adapted, 
high-yielding varieties for Ukraine’s conditions, includ-
ing ‘Oranta’, ‘Ruslan’, and ‘Volia’ (Shakalii et al., 2023). 
These achievements of classical breeding illustrate effec-
tive solutions to fundamental production constraints 
that previously limited buckwheat acreage and yield.

Despite achievements in buckwheat breeding, several 
significant challenges remain in developing modern va-
rieties. The main issues include insufficient understand-
ing of the inheritance patterns of most economically 
valuable traits related to yield and the synthesis of bio-
logically active compounds, low seed productivity, seed 
shattering, uneven flowering, and limited knowledge of 
gene functioning. Prospects for further breeding include 
reducing polyphenol content through selection and de-
veloping varieties with improved processing and storage 
characteristics. In general, breeding efforts aim to im-
prove buckwheat’s agronomic traits through convention-

al breeding combined with biotechnological methods 
(Luthar et al., 2021; Chuiko & Tryhub, 2025; Suzuki et 
al., 2020).

Thus, the main objective of our study was to evaluate 
a collection of diploid common buckwheat varieties (F. 
esculentum Moench) of different ecological and geograph-
ical origins obtained from the Plant Genetic Resources 
Bank of Ukraine for the expression of key agronomically 
valuable traits under the conditions of the Eastern For-
est-Steppe of Ukraine.

MATERIAL AND METHODS
Field and laboratory studies of a collection of diploid 

common buckwheat varieties (F. esculentum Moench) 
were conducted during 2023–2025 at the experimental 
field of the Department of Genetics, Breeding and Seed 
Production of the State Biotechnological University. 
The experimental fields are located in the central part 
of Kharkiv region (Dokuchaievske settlement, Ukraine) 
at the boundary of the Forest-Steppe and Steppe natu-
ral-climatic zones (geographical coordinates: 49.902144, 
36.446238).

The experimental plots were established according to 
standard breeding methodologies within a breeding crop 
rotation. The predecessor was bare fallow. Sowing was 

Figure 1. Buckwheat variety Bashkirskaya Krasnostebelny 
(UC0102179).
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№ National Catalogue ID Region and country of origin Variety name Growth type*
1 UC0100246 Primorsky Kray (RU) Prymorska 5 Indet.
2 UC0100261 Primorsky Kray (RU) Mariia Indet.
3 UC0100989 Minsk Region (BY) Biloruska Skorostyhla Indet.
4 UC0101130 Oryol Oblast (RU) Kozachka Indet.
5 UC0100991 Minsk Region (BY) Biloruska Odnostebelna Indet.
6 UC0101006 Oryol Oblast (RU) Krupynka Det.
7 UC0101083 Poltavska Oblast (UA) Pidmoskovna T Indet.
8 UC0100352 Khmelnytskyi Oblast (UA) M NF-84B Indet.
9 UC0100362 Minsk Region (BY) Biloruska Homostylna Indet.

10 UC0100365 Minsk Region (BY) Chornohlazka Indet.
11 UC0100367 Minsk Region (BY) Zhniarka Indet.
12 UC0100501 Sumska Oblast (UA) Yampolska Mistseva Indet.
13 UC0101981 Sumska Oblast (UA) Yuvileina 100 Det.
14 UC0101987 Minsk Region (BY) Karmen Det.
15 UC0100942 Khmelnytskyi Oblast (UA) Exida Indet.
16 UC0101189 Minsk Region (BY) Anita Biloruska Indet.
17 UC0101200 Khmelnytskyi Oblast (UA) Viktoriia Podilska Indet.
18 UC0101198 Khmelnytskyi Oblast (UA) Roksolana Indet.
19 UC0101190 Minsk Region (BY) Zhaleika Indet.
20 UC0101197 Minsk Region (BY) Smuhlianka Det.
21 UC0101977 Japan (JP) Ketavase Indet.
22 UC0102165 Minsk Region (BY) Kvietka Determinantna Det.
23 UC0102166 Minsk Region (BY) Charovnitsa Indet.
24 UC0102186 Sumska Oblast (UA) Sumchanka Det.
25 UC0102179 Republic of Bashkortostan (RU) Bashkyrska Krasnostebelna Indet.
26 UC0102193 Minsk Region (BY) Vlada Det.
27 UC0102203 Minsk Region (BY) Amethyst Indet.
28 UC0102204 Minsk Region (BY) Lakneia Det.
29 UC0100206 Sumska Oblast (UA) Selianochka Indet.
30 UKR008:01705 Sumska Oblast (UA) Simka Indet.
31 UC0102228 Sumska Oblast (UA) Oksana Indet.

*– Growth type: Indeterminate type – Indet.; Determinate type – Det.

Table 1. Characteristics of the studied common buckwheat varieties (F. esculentum Moench.).

carried out in the second decade of May. Each variety was 
grown in four replications. The seeding rate was 80 viable 
seeds per linear meter with row spacing of 45 cm. The ar-
rangement of replications was systematic (Ermantraut et 
al., 2014). No additional fertilization or herbicide applica-
tion was performed. According to the FAO soil classifica-
tion, the soil of the experimental field is defined as Calcic 
Voronic Chernozem CL UE1 (Jahn et al., 2006).

The research material consisted of 31 varieties ob-
tained from the Ustymivka Experimental Station of Plant 
Production of the V.Ya. Yuryev Institute of Plant Produc-

tion of NAAS of Ukraine. The collection includes buck-
wheat varieties of different ecological and geographical 
origins. A detailed description of the studied common 
buckwheat accessions is presented in Table 1 (Fig. 1).

Observations and measurements in the experimental 
plots were carried out in accordance with the “Method-
ological guidelines for studying collection accessions of 
maize, sorghum, and cereal crops (millet, buckwheat, 
rice)” (Shmaryayev et al., 1968) and the “Methodology of 
state variety testing of agricultural crops (cereals, pseu-
docereals, and legumes)” (Volkodav, 2001).
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Morphological and productivity traits were evaluat-
ed on 20 representative plants in each replication. Plant 
height was measured from the soil surface to the plant 
apex. The number of leaves and inflorescences per plant 
was determined by direct counting. Plant productivi-
ty was assessed through manual threshing followed by 
weighing, and the mean value was calculated for each 
replication. The seed set index was determined as the 
ratio of the average number of seeds per plant to the 
average number of inflorescences per plant within a rep-
lication.

In 2023, temperature conditions during the buck-
wheat growing season were close to the long-term aver-
age. In May and June, a slight decrease in temperature 
was observed (–0.2 and –0.4 °C, respectively), whereas in 
July, August, and September, temperatures exceeded the 
norm by 0.8, 2.7, and 2.3 °C, respectively.

In 2024, warmer conditions prevailed throughout the 
growing season. May was slightly cooler (–0.8 °C), but 
from June to September, a significant excess over the 
long-term averages was recorded: +2.6 °C in June, +4.5 
°C in July, +2.9 °C in August, and +5.3 °C in September.

The temperature regime in 2025 was moderate, close 
to the long-term average. In May and June, temperatures 
were below the norm by 0.9 and 0.6 °C, in July they ex-
ceeded it by 3.0 °C, in August they were close to the norm 
(–0.3 °C), and in September they were higher by 1.3 °C.

In 2023, the distribution of precipitation during the 
buckwheat growing season was contrasting: moisture 
deficit in May and June (–13.0 and –17.3 mm from the 
norm) was followed by excessive rainfall in July, when 
153.8 mm of precipitation fell, which was 2.5 times high-
er than the long-term average. In August and September, 
a precipitation deficit was again observed (–13.2 and 
–18.5 mm).

In 2024, a pronounced drought occurred: only 92.1 
mm of precipitation fell during the growing season, 
which is about one-third of the norm. All months were 
characterized by a significant moisture deficit, with July 
being the most critical (–47.0 mm), and no precipitation 
was recorded in September.

In 2025, moisture conditions were better than in 
2024 and generally close to the norm. In May, July, and 
August, precipitation exceeded the long-term averages by 
21.8, 12.8, and 9.9 mm, respectively, while in June and 
September a deficit was observed (–29.4 and –21.8 mm). 
Overall, during the growing season, total precipitation 
was 6.7 mm below the long-term average.

Statistical data processing was performed using PAST 
5.3 software (Hammer & Harper, 2001). To character-
ize the studied varieties, cluster analysis with Euclidean 
distances (k-means clustering) was applied. The relation-
ships between traits were evaluated using Pearson’s line-
ar correlation.

To normalize the values for cluster analysis, the 
Z-score standardization method (standardization by 
mean and standard deviation) was applied according to 
the formula (Cheadle et al., 2003):

z = x - μ
σ

where:
z — standardized (normalized) value;
x — original value;
μ — arithmetic mean of the trait;
σ — standard deviation of the trait.

RESULTS AND DISCUSSION
Plant height is an important technological and breed-

ing trait in buckwheat. This trait can vary considerably 
across plant genotypes. The main factors influencing 
plant height are growth type (determinate or indetermi-
nate) and the length of the growing period, which may be 
associated with the genotype’s ecological and geographi-
cal origin.

According to our field studies conducted in 2023–
2025, growth type (determinate or indeterminate) was 
the primary factor determining plant height in the stud-
ied buckwheat varieties. The greatest plant height was 
observed in indeterminate varieties such as ‘Ketavase’ – 
114.3 ± 14.0 cm, ‘M NF-84B’ – 104.9 ± 11.1 cm, ‘Mariia’ 
– 102.6 ± 18.2 cm, ‘Viktoriia Podilska’ – 102.1 ± 8.7 cm, 
and ‘Roksolana’ – 102.1 ± 2.2 cm.

Conversely, the lowest plant height over the years of 
study was recorded in determinate varieties, for example 
‘Vlada’ – 74.7 ± 3.8 cm, ‘Lakneia’ – 78.7 ± 9.6 cm, and 
‘Krupynka’ – 83.3 ± 13.4 cm (Figure 2). Similar patterns 
in plant height distribution have been reported by other 
authors under different climatic conditions (Amelin et al., 
2020; Kharchenko & Tryhub, 2018; Kasajima et al., 2016).

Buckwheat productivity is influenced by numerous 
interrelated plant characteristics that affect both photo-
synthetic capacity and seed yield. The leaf system serves 
as the main photosynthetic apparatus, converting solar 
energy into resources that support growth and seed for-



Fagopyrum 43 (2): 43-53 (2026)

47

mation. Buckwheat exhibits an indeterminate growth 
pattern, continuously forming both leaves and flowers 
during most of the growing season, which makes the 
balance between vegetative and reproductive structures 
particularly important for optimizing overall plant pro-
ductivity. In general, the ratio of the number of leaves to 
the number of inflorescences in buckwheat (F. esculentum 
Moench) is approximately 1:1 (Alekseyeva et al., 2004). 
The main problem is the insufficient supply of photosyn-
thetic surface to support a large number of inflorescenc-
es, which leads to excessive abortion of seed ovaries at 
early stages of development.

According to our results, the number of leaves and 
the number of inflorescences per plant varied consider-
ably depending on the year of cultivation. The highest 
average values over the years were observed in the vari-
eties ‘Prymorska 5’, ‘Mariia’, ‘Biloruska Skorostyhla’, ‘Ko-
zachka’, and ‘Biloruska Homostylna’, ranging from 41.1 
to 48.5 leaves and from 30.1 to 35.9 inflorescences per 
plant, respectively.

At the same time, low-growing varieties such as 
‘Bashkyrska Krasnostebelna’, ‘Vlada’, ‘Amethyst’, ‘Lak-
neia’, and ‘Selianochka’ proved to be the most efficient 

in terms of plant architecture and leaf support of inflo-
rescences, with average values of 24.8–31.2 leaves and 
14.6–20.6 inflorescences per plant, respectively. Thus, 
these varieties exhibited the highest leaf-to-inflorescence 
ratio, ranging from 1.5 to 1.7 leaves per inflorescence. In 
other studies, a reduction in the number of inflorescenc-
es combined with an increase in leaf number has been 
shown to enhance plant productivity and overall buck-
wheat yield (Hornyák et al., 2020). In the other studied 
varieties, the leaf supply per inflorescence ranged from 
1.2 to 1.5 (Fig. 3).

The generalized results of the field experiments indi-
cate substantial genotypic variability among the studied 
buckwheat cultivars. The mean productivity per plant was 
1.7 g, ranging from 1.1 to 3.2 g; thousand-kernel weight 
averaged 27.0 g (23.1–31.5 g); the number of kernels per 
plant was 63.5 (43.4–112.7); and the seed set index was 
3.0 (1.4–4.7). The coefficient of variation was highest for 
productivity per plant (26.2%), number of kernels per 
plant (24.1%), and seed set index (27.1%), indicating a 
high sensitivity of these traits to genotype and growing 
conditions, whereas thousand-kernel weight was rela-
tively stable (V = 7.5%).

Figure 2. Formation of height traits in buckwheat varieties, average for the years of study.
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The highest productivity per plant was recorded for 
the cultivar ‘Pidmoskovna T’ (3.2 ± 1.9 g), which was ac-
companied by the maximum number of kernels per plant 
(112.7 ± 56.2) and the highest seed set index (4.7 ± 2.1). 
High values of productivity and kernel number were also 
observed in the cultivars ‘M NF-84B’ (2.6 ± 0.6 g; 82.7 ± 
12.3 kernels), ‘Mariia’ (2.3 ± 0.7 g; 80.5 ± 21.4 kernels), 
and ‘Sumchanka’ (2.3 ± 1.1 g; 83.2 ± 39.7 kernels). These 
cultivars combine increased seed productivity with a rel-
atively large number of formed kernels, indicating effi-
cient realization of the generative potential of the plants.

Cultivars with the lowest productivity per plant — 
‘Exida’ (1.1 ± 0.4 g), ‘Ketavase’ (1.2 ± 0.4 g), ‘Biloruska 
Skorostyhla’ (1.3 ± 0.3 g), and ‘Biloruska Odnostebelna’ 
(1.3 ± 0.5 g) — were also characterized by a compara-
tively lower number of kernels per plant (43.4–49.4), 
demonstrating a direct dependence of productivity on 
the quantitative parameters of generative organs and a 
very strong correlation between productivity per plant 
and kernel number (r = 0.95).

Thousand-kernel weight varied within a relatively 
narrow range; however, cultivars with larger kernels were 
clearly distinguished, including ‘M NF-84B’ (31.5 ± 2.5 

g), ‘Roksolana’ (30.7 ± 1.8 g), ‘Krupynka’ and ‘Selianoch-
ka’ (29.6 g each), ‘Simka’ (29.3 ± 1.1 g), and ‘Kozachka’ 
(29.0 ± 2.8 g). In contrast, the lowest thousand-kernel 
weight was observed in ‘Exida’ (23.1 ± 0.5 g), ‘Yampols-
ka Mistseva’ (24.2 ± 0.9 g), ‘Bashkyrska Krasnostebelna’, 
and ‘Charovnitsa’ (24.5 ± 1.0 g), which may limit their 
value for groat production but does not necessarily re-
duce overall productivity.

The seed set index, which reflects the ratio between 
the number of kernels and inflorescences, showed pro-
nounced differentiation among the cultivars. The high-
est values were recorded for ‘Pidmoskovna T’ (4.7 ± 
2.1), ‘Vlada’ (4.6 ± 2.1), ‘Zhniarka’ (4.1 ± 1.7), ‘Lakneia’ 
(3.9 ± 1.7), ‘Bashkyrska Krasnostebelna’ (3.9 ± 1.7), and 
‘Smuhlianka’ (3.6 ± 1.4). This indicates a more efficient 
realization of fertilization potential and a lower level of 
ovary abortion. In contrast, the lowest seed set indices 
were observed in ‘Biloruska Skorostyhla’ (1.4 ± 0.3), ‘Ket-
avase’ (1.5 ± 0.6), and ‘Kozachka’ (1.5 ± 0.7), suggesting 
less efficient seed formation under a comparable number 
of inflorescences per plant.

Overall, the analysis of yield structure demonstrates 
that high productivity in buckwheat is primarily deter-

Figure 3. Characteristics of leaf and inflorescence formation in buckwheat varieties, multi-year average.
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Cultivar Productivity per plant, 
g., ±SD*

Thousand-kernel 
weight, g., ±SD

Number of kernels  
per plant, pcs., ± SD

Number of kernels per 
inflorescence, ± SD

Prymorska 5 1.7 ±0.4 26.7 ±2.8 63.5 ±14.0 2.1 ±0.1
Mariia 2.3 ±0.7 28.7 ±0.8 80.5 ±21.4 2.6 ±1.3

Biloruska Skorostyhla 1.3 ±0.3 27.2 ±2.3 46.8 ±7.1 1.4 ±0.3
Kozachka 1.4 ±0.7 29.0 ±2.8 47.3 ±17.8 1.5 ±0.7

Biloruska Odnostebelna 1.3 ±0.5 26.5 ±1.3 49.4 ±17.7 3.0 ±1.2
Krupynka 1.8 ±0.7 29.6 ±3.6 60.9 ±19.2 3.0 ±1.3

Pidmoskovna T 3.2 ±1.9 27.5 ±2.6 112.7 ±56.2 4.7 ±2.1
M NF-84B 2.6 ±0.6 31.5 ±2.5 82.7 ±12.3 3.2 ±0.8

Biloruska Homostylna 2.2 ±0.3 24.9 ±1.7 86.5 ±6.9 2.9 ±1.1
Chornohlazka 2.0 ±0.3 25.6 ±0.6 77.0 ±10.2 3.6 ±0.3

Zhniarka 2.1 ±0.4 25.7 ±0.6 80.2 ±14.4 4.1 ±1.7
Yampolska Mistseva 1.7 ±0.4 24.2 ±0.9 72.8 ±20.8 2.9 ±1.1

Yuvileina 100 1.5 ±0.3 27.4 ±2.1 54.1 ±8.4 3.2 ±1.2
Karmen 1.6 ±0.3 26.8 ±3.1 58.6 ±7.0 3.0 ±1.1
Exida 1.1 ±0.4 23.1 ±0.5 47.8 ±19.0 2.3 ±1.4

Anita Biloruska 1.8 ±0.4 25.5 ±1.5 69.2 ±14.4 2.5 ±0.2
Viktoriia Podilska 1.5 ±0.7 24.7 ±1.4 61.3 ±24.8 2.3 ±0.8

Roksolana 1.4 ±0.3 30.7 ±1.8 46.2 ±12.7 2.2 ±1.0
Zhaleika 1.3 ±0.2 24.9 ±0.8 50.5 ±7.9 2.7 ±1.2

Smuhlianka 1.7 ±0.5 26.7 ±1.1 64.9 ±13.8 3.6 ±1.4
Ketavase 1.2 ±0.4 26.8 ±2.2 43.4 ±9.7 1.5 ±0.6

Kvietka Determinantna 1.4 ±0.2 28.3 ±1.0 49.8 ±6.7 2.8 ±1.0
Charovnitsa 1.5 ±0.7 24.5 ±1.8 60.3 ±29.8 3.2 ±1.7
Sumchanka 2.3 ±1.1 27.0 ±0.7 83.2 ±39.7 3.4 ±1.6

Bashkyrska Krasnostebelna 1.4 ±0.5 24.5 ±1.0 57.7 ±18.9 3.9 ±1.7
Vlada 1.8 ±0.8 27.7 ±2.2 61.0 ±25.1 4.6 ±2.1

Amethyst 1.4 ±0.6 28.1 ±1.7 52.0 ±22.1 3.7 ±1.8
Lakneia 1.5 ±0.5 28.1 ±1.9 54.0 ±14.0 3.9 ±1.7

Selianochka 1.9 ±0.9 29.6 ±1.9 65.7 ±32.4 3.4 ±2.0
Simka 2.0 ±0.6 29.3 ±1.1 66.7 ±19.2 3.2 ±1.5

Oksana 1.6 ±0.8 25.8 ±2.4 62.1 ±29.8 3.2 ±1.9
Min 1.1 23.1 43.4 1.4
Max 3.2 31.5 112.7 4.7

Mean 1.7 27.0 63.5 3.0
Std. error 0.1 0.4 2.8 0.1
Stand. dev 0.5 2.0 15.3 0.8
Coeff. var 26.2 7.5 24.1 27.1
Variance 0.2 4.1 234.6 0.7

Table 2. Characteristics of buckwheat varieties by yield component traits, multi-year average.

*±SD – Standard Deviation

mined by an increase in the number of kernels per plant 
and a high level of seed set, whereas thousand-kernel 
weight plays a stabilizing but secondary role. The identi-
fied cultivars ‘Pidmoskovna T’, ‘M NF-84B’, ‘Mariia’, and 

‘Sumchanka’ represent valuable sources of seed produc-
tivity traits, while ‘M NF-84B’, ‘Roksolana’, ‘Krupynka’, 
and ‘Simka’ are important sources of large seed size for 
further buckwheat breeding programs (Table 2).
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According to the obtained results, most of the studied 
buckwheat cultivars exhibit a high potential for produc-
tivity realization under the conditions of the Eastern For-
est-Steppe of Ukraine, which is consistent with reports 
by other authors obtained in different climatic environ-
ments (Bisht et al., 2018; Kabanets et al., 2018; Amelin 
et al., 2020).

Clustering of the buckwheat cultivars was performed 
using the k-means method according to Ward’s algorithm 
with Euclidean distance. Prior to the analysis, all traits 
were standardized using the z-score method. With the 
predefined number of clusters (k = 4), the following clus-
tering structure was identified.

Cluster 1 includes buckwheat cultivars with inter-
mediate morphological and productivity traits. Plants in 
cluster 1 are characterized by medium plant height (91.2 
cm), a moderate number of leaves (31.5 per plant), and 
inflorescences (22.9 per plant). Productivity per plant is 
the lowest among all groups (1.4 g), and thousand-kernel 
weight is also minimal (25.9 g). The number of kernels 
per plant and the seed set index are at intermediate lev-
els. This cluster represents cultivars with a baseline level 
of agronomically valuable traits.

Cluster 2 includes cultivars exhibiting the shortest 
plant height (89.4 cm) and the lowest number of inflo-
rescences (21.6 per plant). Despite these characteristics, 

Figure 4. Dendrogram of cluster analysis (k-means clustering).
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productivity per plant is slightly higher than in Cluster 1 
(1.7 g per plant), while the seed set index (3.3) and the 
number of kernels per plant (63.6) substantially exceed 
those of the first cluster. This may indicate a compact 
plant habit with relatively efficient yield formation.

Cluster 3 is the most valuable in terms of the analyz-
ed traits. Cultivars in this group are characterized by the 
highest productivity per plant (2.4 g), the greatest num-
ber of kernels per plant (85.7), the highest thousand-ker-
nel weight (27.9 g), and the best seed set index (3.8). At 
the same time, plant height and the number of vegetative 
organs remain at intermediate levels. This cluster repre-
sents an intensive type of cultivars and is the most prom-
ising for breeding purposes.

Cluster 4 includes cultivars with the most pronounced 
vegetative development. Plants in this cluster are tall (97.8 
cm) and have the maximum number of leaves (40.8 per 
plant) and inflorescences (30.5 per plant). However, strong 
vegetative growth does not correlate with high productiv-
ity per plant (1.6 g), which remains low, while the seed set 
index (2.1) is the lowest among the identified clusters (Fig. 
4, Table 3) (Bisht et al., 2018; Ghiselli et al., 2016). 

CONCLUSION
As a result of studying the buckwheat cultivar collec-

tion, significant genotypic variability was observed for 

a complex of morphological and agronomically valuable 
traits under conditions in the Eastern Forest-Steppe of 
Ukraine. This confirms the expediency of using collection 
material of diverse ecological and geographical origins in 
breeding programs.

It was demonstrated that the formation of high buck-
wheat productivity is primarily determined by the num-
ber of kernels per plant and the level of seed set, both 
of which show a very strong positive correlation with 
productivity (r = 0.95). Thousand-kernel weight is char-
acterized by relative stability (V = 7.5%) and plays a stabi-
lizing, rather than a determining, role in yield structure.

It was established that cultivars with a moderate 
number of inflorescences and better leaf surface supply 
per inflorescence (1.5–1.7 leaves per inflorescence) en-
sure more efficient realization of the generative potential 
of plants compared with tall forms exhibiting excessive 
vegetative development.

Based on the results of cluster analysis, a group of cul-
tivars was identified that is characterized by maximum 
productivity per plant (2.4 g), the highest number of ker-
nels per plant (85.7), high thousand-kernel weight (27.9 
g), and a high seed set index (3.8). These cultivars are the 
most promising for breeding use. According to the study 
results, valuable sources of breeding traits include the cul-
tivars ‘Pidmoskovna T’, ‘M NF-84B’, ‘Mariia’, ‘Sumchan-
ka’, ‘Roksolana’, ‘Krupynka’, ‘Selianochka’, and ‘Simka’.

Cluster Plant height, 
cm.

Number of 
leaves, pcs.

Number of 
inflorescences, 

pcs.
Productivity  
per plant, g

Thousand-kernel  
weight, g

Number of 
kernels  

per plant, pcs.

Number of 
kernels per 

inflorescence

Cluster 1 91.2 31.5 22.9 1.4 25.9 53.9 2.7
Cluster 2 89.4 31.5 21.6 1.7 27.0 63.6 3.3
Cluster 3 91.9 36.7 26.6 2.4 27.9 85.7 3.8
Cluster 4 97.8 40.8 30.5 1.6 27.4 58.2 2.1

Table 3. Mean values of traits by cluster.
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IZVLEČEK

Diferenciacija sort ajde (Fagopyrum esculentum Moench) glede na njihovo  produktivnosti v  gozdno-stepnem 
območju Ukrajine

Predstavljeni so rezultati triletne raziskave (2023–2025) 31 sort ajde (Fagopyrum esculentum Moench) različnih 
ekoloških in geografski virov v Vzhodni gozdno-stepni Ukrajini. Avtorji so preučevali   višino rastlin, število listov in 
socvetij, produktivnost rastlin, maso tisoč semen, število semen na rastlino in nastavitev semen. Ugotovljen je bil od-
ločilen vpliv tipa rasti pri oblikovanju arhitekture rastlin in produktivnosti.

Ugotovljeno je bilo, da je produktivnost odvisna predvsem od števila semen na rastlino in nastavitve semen (r = 
0.95). Masa tisočih semen je  relativno stabilna lastnost (V = 7.5 %). 

Sorte ‘Pidmoskovna T’, ‘M NF-84B’, ‘Mariia’, ‘Sumchanka’, ‘Roksolana’, ‘Krupynka’, ‘Selianochka’ in ‘Simka’ so bile 
prepoznane kot obetavni viri pomembnih lastnosti za nadaljnje križanje z namenom izboljšanja produktivnosti in teže 
tisoč zrn.


