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Morphometric analysis of nuts in the hybrid population
of purple-leaved hazelnut (Corylus avellana L.)

Abstract. Hazelnut (Corylus avellana L.) is a strategically important nut crop with high nutritional
value and significant economic potential. While industrial cultivation is primarily based on green-
leaved genotypes, interest in purple-leaved forms has been steadily increasing due to the ornamental
appeal and elevated antioxidant potential associated with anthocyanin pigmentation. However,
information on nut morphometric traits and the variability in hybrid populations of purple-leaved
hazelnut remains limited. This study aimed to analyse the morphometric characteristics of nuts
in a hybrid population of purple-leaved hazelnut developed at the National University of Life and
Environmental Sciences of Ukraine. The experimental material included nuts from 23 mature own-
rooted hybrid shrubs derived from a cross between ‘Akademik Yablokov’ and ‘Moskovskij Rubin’. Nut
and kernel weight, linear dimensions, shell thickness, kernel percentage, and nut shape index were
evaluated using standard morphometric and statistical methods. The results revealed substantial
phenotypic variability in nut morphological traits, with average nut weight ranging from 14 g to
34 g. Based on the aggregate of economic traits, the ‘Profesorskyi’ genotype was identified as the
most promising overall, producing the heaviest nuts (3.4 g) and kernels (1.6 g). Correlation analysis
revealed a strong negative relationship between kernel percentage and shell thickness (r=-0.670),
indicating shell thickness as the primary limiting factor for kernel yield. The studied hybrid
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population represents a valuable genetic resource for hazelnut breeding, enabling the selection of
genotypes suitable for both commercial nut production and ornamental use. The combination of
high nut quality with pronounced decorative traits associated with stable anthocyanin pigmentation
highlights the potential of purple-leaved hazelnut for diversified agricultural production and

landscape applications

Keywords: anthocyanin pigmentation; phenotypic variability, nut weight; kernel percentage; shell

thickness; breeding

INTRODUCTION

The study of hazelnut genetic diversity, par-
ticularly focusing on purple-leaved genotypes,
is of paramount importance due to the shifting
priorities in global horticulture. As agricultural
systems face increasing pressure from climate
change and evolving market demands, the reli-
ance on a narrow range of green-leaved cultivars
posesarisktolong-termcropresilience and eco-
nomic stability. Investigating the morphometric
characteristics of hybrid populations allows for
the identification of genotypes that harmoni-
ously combine high productivity with enhanced
biological activity and ornamental appeal. This
dual-purpose potential is crucial for the diversi-
fication of nut production, providing raw mate-
rials for the food industry while simultaneously
offering aesthetic value for sustainable urban
landscaping. Establishing a robust morpho-
metric database for these hybrids is therefore
essential for accelerating the selection pro-
cess and ensuring the development of superior
cultivars that meet modern quality standards.

The global significance of hazelnut as a
primary nut crop is underscored by its mas-
sive production volumes. According to FA-
OSTAT (n.d.), the world production of in-shell
hazelnuts exceeds 1.1 million tonnes, reflecting
its vital role in the global agricultural economy.
Researchers A. Campa Negrillo et al. (2021) and
M. Rondanelli et al. (2023) emphasised that ha-
zelnuts are indispensable in the confectionery
industry due to the high nutritional density,
whether consumed fresh or processed. Within
the Ukrainian market, a marked domestic pro-
duction deficit exists. Consequently, V. Mezhen-
skyj (2022) identifies a significant opportunity
for the industrial scaling of hazelnut cultiva-
tion. The aesthetic and biological advantages of
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anthocyanin-rich genotypes have also gained
scientific attention. The genotypes with purple
pigmentation in leaves and husks provide sig-
nificant ornamental value, which led O. John-
son § R. Moore (n.d.) to advocate for the integra-
tion of such pigmented mutants into breeding
programmes in Europe and North America.
I. Kosenko et al. (2023) have demonstrated that
these genotypes can be effectively utilised to
improve specific nut characteristics.

In Eastern Europe, the latest advancements
in variety registration and testing have been
highlighted by the official entry of the ‘Barba-
kan BST and ‘Bahrianyi’ cultivars into the State
Register of Plant Varieties of Ukraine (Vishtak et
al.,2021;Vishtaketal.,2022; Ministry of Econ omy,
Environment, and Agriculture of Ukraine, 2025).
Meanwhile, G. Hodun § S. Pluta (2024, pers.
commun.) have noted the increasing inclu-
sion of such forms in Polish breeding efforts.
Despite the promising results, at the National
University of Life and Environmental Sciences
of Ukraine, a critical challenge remains. Breed-
ing programmes in hazelnut are exceptionally
time-consuming, often requiring 15-20 years
from the initial cross to the release of a new cul-
tivar. This long duration necessitates the use of
advanced morphometric analysis at early stages
to identify the most promising material. This is
particularly relevant when evaluating offspring
from crosses of highly productive cultivars
such as ‘Akademik Yablokov' and ‘Moskovskij
Rubin, which serve as the genetic foundation
for many purple-leaved hybrids in the region.

Furthermore, the introduction of new crops
and cultivars better adapted to climate change is
relevant for many countries, including Ukraine,
as established by R. Kizilkaya et al. (2022) and
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M. Nazarenko & O. Simchenko (2023). Hybrid
populations derived from purple-leaved forms
represent a valuable source of phenotypic vari-
ability, particularly in nut size, shape, and shell
characteristics. Understanding the correlation
between shell thickness and kernel yield is vital
for selecting genotypes that meet the industri-
al requirement for high-efficiency process-
ing. Modern standards demand thin-shelled
nuts with a kernel percentage exceeding 45%, a
threshold that requires rigorous selection with-
in hybrid populations.

The aim of this study was to analyse nut
morphological traits in hybrid population gen-
otypes of purple-leaved hazelnut developed at
the National University of Life and Environmen-
tal Sciences of Ukraine (NULES).

MATERIALS AND METHODS
Purple-leaved hazelnut cultivars ‘Akademik
Yablokov' and ‘Moskovskij Rubin’ were cultivated
at a separate site. Nuts from ‘Akademik Yablok-
ov' were used to generate a hybrid seedling pop-
ulation, from which purple-leaved genotypes
were selected and planted in a breeding orchard
at the Educational, Research and Production
Laboratory of Genetic Resources, Introduction,
and Breeding of Rare Fruit and Ornamental
Plants (NULES of Ukraine), located at the Agro-
nomic Research Station in Pshenychne village,
Bila Tserkva district, Kyiv region (50°0520.1" N
30°12'54.9" E). The experimental material com-
prised nuts collected from 23 mature shrubs of
the hybrid population. Seedlings were planted
in 2014 at a spacing of 5x4 m and maintained
under rainfed conditions using standard hor-
ticultural practices. Nuts were harvested at full
physiological maturity in mid-August 2025. All
procedures complied with the Convention on Bi-
ological Diversity (1992) and Convention on In-
ternational Trade in Endangered Species of Wild
Fauna and Flora (1973).

Nut length, width, thickness, and shell
thickness (all in mm) were measured using a
mechanical calliper with a resolution of 0.1 mm.
Nut and kernel weights were determined with
an Adventurer™ electronic laboratory balance
(China) with a precision of 0.01 g. Kernel per-
centage was calculated as the ratio of kernel
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weight to nut weight. Nut shape index was ex-
pressed as the length-to-width ratio. Nut and
kernel traits were evaluated according to the In-
ternational Board for Plant Genetic Resources
Descriptors (Bioversity, FAO § CIHEAM, 2008).
Statistical analysis included descriptive sta-
tistics (mean, standard deviation (SD), and co-
efficient of variation (CV%)) and correlation
analysis. All calculations were performed using
Microsoft Excel Office 2019. One-way analysis
of variance (ANOVA) was used to compare gen-
otypes for each morphometric trait, and differ-
ences were considered significant at the 95%
confidence level (p < 0.05) using R. Fisher’s least
significant difference (LSD) test. Skewness and
kurtosis were calculated using standard Ex-
cel statistical functions. K. Pearson correlation
coefficients were calculated, and the statisti-
cal significance was assessed using Student's
t-testat p<0.05.

RESULTS AND DISCUSSION

In 2003, nuts of the purple-leaved hazelnut
cultivars ‘Moskovskij Rubin' and ‘Akademik
Yablokov' from the collection of the Bakhmut
Experimental Station of Nursery Cultivation
were evaluated. ‘Moskovskij Rubin' had a higher
nut weight (4.4 g) but a lower kernel percentage
(380%) compared with ‘Akademik Yablokov,
which produced smaller nuts (2.8 g) with a high-
er kernel percentage (49.7%). The relatively low
kernel content of ‘Moskovskij Rubin’ was asso-
ciated with poor kernel filling, presumably due
to cultivation under rainfed conditions; in addi-
tion, approximately half of the nuts were dam-
aged by the hazelnut weevil (Curculio nucum L.).

These two cultivars, grafted onto Turkish
hazel (Corylus colurna L.), were established
at a separate site. Given that hazelnut is a
self-incompatible species, it is highly probable
that ‘Akademik Yablokov’ was cross-pollinat-
ed by ‘Moskovskij Rubin’. Nuts collected from
‘Akademik Yablokov' trees were characterised
by an average nut weight of 2.6 g and a kernel
percentage of 48.6%. An analysis of the hybrid
population of purple-leaved seedlings derived
from ‘Akademik Yablokov' nuts revealed a var-
iation in average nut weight ranging from 1.4 g
to 34 g (Table 1).
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Table 1. Morphometric indicators of nuts (x+ SD, n=20), 2025

Genotype I.\lut Nut ) Nut . Nut Kgrnel Kernel ) Shell
weight, g | length, mm | width, mm | thickness, mm | weight, g | percentage, % | thickness, mm

‘Profesorskyi’ 3.4+0.29 25.1+1.29 | 19.6+0.70 18.8+1.32 1.6+0.02 47.4+3.46 1.1+0.08
‘Aspirantskyi’ 29+0.29 | 22.6+0.97 | 17.9+0.88 16.7+0.95 1.1+0.02 37.1+6.23 1.4+0.18
#58 2.7+0.39 | 27.5+1.27 | 18.8+1.14 16.7+0.67 1.3+0.03 48.1+3.79 1.0+0.11
#34 2.6+0.29 | 25.7+1.42 | 17.2+0.92 15.8+0.92 0.7+0.02 27.8+3.57 1.3+0.07
#66 2.5+0.25 19.5+0.85 | 18.6+0.84 15.4+0.70 1.1+0.01 46.5+3.24 1.2+0.08
#61 2.5+0.23 | 26.2+0.63 | 19.9+0.32 18.7+0.67 0.6+0.03 25.3+5.95 1.1+0.12
#60 2.5+040 | 29.4+1.26 | 17.8+1.39 16.8+0.92 1.2+0.05 47.9+3.92 1.1+0.07
‘Akademichnyi’ | 2.5+0.16 | 21.8+0.42 | 17.5+0.53 16.6+0.52 1.2+0.01 48.1+2.85 1.1+0.06
#68 24+0.19 | 24.8+0.42 | 16.7+0.48 15.4+0.70 1.1+0.02 44.7+3.56 1.1+0.08
#65 2.4+0.19 22.8+0.63 | 16.7+0.67 15.7+0.48 0.9+0.01 38.0+2.17 1.2+0.05
#57 2.3+0.22 | 21.1+0.74 | 16.5+0.71 15.9+0.74 1.1+0.02 46.6+2.60 1.2+0.09
#36 2.3+0.18 | 26.7+0.95 | 15.6+0.52 14.5+0.85 0.9+0.01 39.0+£3.32 1.2+0.04
#54 2.3+0.15 24.4+0.84 | 16.0+0.82 15.1+0.57 0.8+0.03 37.3+8.23 1.1+0.08
#64 2.1+0.14 | 22.4+0.70 | 16.9+0.74 13.5+0.53 1.1+0.00 54.3+2.14 0.8+0.28
#56 1.9+0.17 | 19.8+0.42 | 16.6+0.84 13.4+0.70 0.9+0.07 46.2+9.45 1.0+£0.07
#38 1.8+0.17 | 20.3+x0.67 | 15.9+0.74 12.6+0.52 0.8+0.00 43.7+2.64 1.1+0.09
#42 1.7+0.21 | 22.5+0.53 | 15.1+£0.32 14.8+0.42 0.8+0.02 44.5+3.71 0.8+0.13
#45 1.7+0.20 | 22.0+0.47 | 15.6+0.52 14.3+0.67 0.6+0.03 34.4+6.83 1.1+0.13
#52 1.7+0.14 | 19.6+0.70 | 15.2+0.42 13.2+0.42 0.8+0.01 44.0+2.59 1.1+0.11
#62 1.6+0.10 | 18.7+0.67 | 15.4+0.70 13.3+0.67 0.9 +0.01 54.6+2.52 0.8+0.13
#49 1.5+0.12 | 21.7+0.67 | 13.1+£0.57 12.1+0.57 0.8+0.01 55.3+1.77 0.9+0.14
#44 1.5+0.11 | 20.1+0.32 | 14.1+0.74 12.3+0.48 0.6+0.00 41.7+1.58 1.1+0.05
#37 1.4+0.14 | 20.2+0.63 | 12.6+0.52 11.4+0.52 0.7+0.01 47.9+2.83 1.0+£0.03

LSp05 0.19 0.72 0.64 0.62 0.12 3.85 0.10

Lim 1.4-3.4 18.7-27.5 12.6-19.6 11.4-18.8 0.6-1.6 25.3-55.3 0.8-1.4
CcV, % 23.6 12.7 11.3 13.4 29.9 17.7 13.9

Note: X - mean; SD - standard deviation; n - number of replications; LSD0.05 - least significant difference (p < 0.05);
lim - range of variation (min-max); CV - coefficient of variation

Source: compiled by the authors

In the course of evaluating the hybrid
population, the distribution of genotypes by
nut weight was found to be fairly symmetri-
cal and close to normal. The observed slight
positive skewness (0.305) indicates a predom-
inance of individuals with nut weights below
the arithmetic mean of 2.2 g, while a few var-
iants are characterised by significantly higher
nut weights. This is further supported by the
negative kurtosis value (-0.195), suggesting
a platykurtic distribution where values are
spread relatively evenly across the range (1.4-
3.4 g) without a sharp concentration around the
centre. These distributional patterns are analo-
gous to the findings of N. Valentini et al. (2025),
who reported skewness values of 0.355-0.512
and kurtosis of -0.086 to 0.018 in F, populations
from crosses between two European cultivars.

D

In the research, the average nut weight of the
parental forms ranged from 2.3-24 g and 3.1-
3.5 g, respectively, while the nut weight range in
the F, population fluctuated between 1.3 g and
3.9 g across different years.

The phenotypic superiority of specific geno-
types within the studied material is noteworthy.
Significantly, the heaviest nuts were produced
by the ‘Profesorskyi’ genotype (3.4 t 0.29 g),
which surpasses its maternal cultivar, ‘Akade-
mik Yablokov'. ‘Aspirantskyi’ genotype also sig-
nificantly outperforms others in kernel weight
(29+0.29 g). Both ‘Profesorskyi’ and ‘Aspirant-
skyi’) produce “very large” nuts, placing these
genotypes among the top tier of the population,
where 43.5% of genotypes are categorised as
“large” or “very large”. When comparing these
results to international commercial standards,

Plant and Soil Science 17(2)
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the hybrid population demonstrates high
competitive potential. In a review by K. Krol &
M. Gantner (2020), commercial hazelnut culti-
vars typically exhibit nut weights between 14 g
and 3.8 g, kernel weights between 0.5 g and
20 g, and kernel content from 33.2 to 49.5%.
Genotypes with nut weights between 1.2 g and
54 g, kernel weights between 0.5gand 2.0 g, and
kernel content from 39 to 57% were involved in
the American breeding programmes (Yao § Me-
hlenbacher, 2000). As noted by Q. Yao & S. Me-
hlenbacher (2001), nut weight is a function of
shell thickness and kernel weight. Most cross-
es in the investigations exhibited transgressive
segregation toward lighter nuts.

The analysis of shell thickness revealed it to
be one of the most stable traits in the hybrid pop-
ulation, with a coefficient of variation of 13.9%
and an average value of 11 mm. The distribution
of this trait is characterised by a moderate neg-
ative skewness (-0.64) and a positive kurtosis
(0.39), indicating a slight predominance of gen-
otypes with a thicker shell. The biological signif-
icance of this parameter is directly confirmed
by its correlation with kernel yield. In particular,
the genotypes that demonstrated the highest
kernel content (exceeding the 54.0% threshold),
namely #49, #62, and #64, were found to pos-
sess the thinnest shells (0.8 mm) in the entire
population. This aligns with the breeding objec-
tives for commercial hazelnut cultivars, where a
thin shell is a primary indicator of high techno-
logical quality. In comparison, the ‘Profesorskyi’
genotype, while having the largest nut weight,

possesses a shell of medium thickness, which
results in an average kernel content of 474%.
These observations highlight the importance
of shell thickness as a limiting factor for kernel
productivity in the studied hybrid material. It
should be noted that in the current study, the
genotype ‘Aspirantskyi’ exhibited the thickest
shell (1.4 mm), which harmed its kernel percent-
age. According to previous observations over
two seasons, nuts of ‘Aspirantskyi’ had an aver-
age shell thickness of 1.1 mm and a mean kernel
percentage of 51.0% (Mezhenskyj et al., 2025). In
contrast, for top-performing genotypes such as
‘Profesorskyi’ and ‘Akademichnyi’, shell thick-
ness and kernel percentage remained stable
without significant fluctuations.

Finally, the observed higher variability in
weight indicators (CV =23.6-29.9%) compared to
linear parameters of nuts (CV=11.3-13.4%) aligns
with the biological patterns established by
D. Falconer (1995), confirming that weight-based
traits offer the greatest scope for further clonal
selection. The distribution of width was found
to be the most symmetrical and closest to the
theoretical normal curve (skewness =-0.17; kur-
tosis=0.00), while height and thickness showed
slight deviations. Specifically, the height of the
nuts exhibited a moderate positive skewness
(0.61), indicating a predominance of genotypes
with below-average height (22.8 mm) alongside
individual tall specimens. The correlation anal-
ysis revealed significant relationships between
the morphological and weight-based traits of
the studied hybrids (Table 2).

Table 2. Pearson correlation coefficients between traits (r)

Ll DIBEERIE || WD || Wity thi::\lkl:itess \Ii(v::;m pelr(:t:rr:tea:ge thisctl‘(?lllss

Nut weight 1
Nut length 0.611 1
Nut width 0.858 0.498 1

Nut thickness 0.890 0.644 0.891 1

Kernel weight 0.743 0.334 0.599 0.560 1

Kernel percentage -0.250 -0.333 -0.290 -0.386 0.450 1
Shell thickness 0.481 0.178 0.319 0.385 -0.011 -0.670 1

Note: significant coefficients (p < 0.05) are shown in bold (n=23)

Source: compiled by the authors

A very strong positive correlation was ob-
served between nut weight and its transverse

Plant and Soil Science 17(2)

dimensions: thickness (r = 0.890) and width
(r=0.858). Nut weight also showed a strong
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correlation with nut length (r=0.611), although
to alesser extent than with width and thickness.
The nearly perfect correlation between nut
width and nut thickness (r=0.891) suggests that
these two dimensions develop proportionally
in the studied population. Kernel weight is
strongly and positively correlated with total
nut weight (r = 0.743), confirming that selec-
tion for heavier nuts will likely lead to heavier
kernels. Among linear parameters, nut width
(r=0.599) and thickness (r=0.560) have a great-
er influence on kernel weight than nut length
(r=0.334). Interestingly, there is virtually no cor-
relation between kernel weight and shell thick-
ness (r=-0.011), indicating that these two traits
vary independently. The most critical findings
for breeding concern the kernel percentage. A
strong negative correlation was found between
kernel percentage and shellthickness(r=-0.670),
identifying shell thickness as the primary lim-
iting factor for productivity. Furthermore, ker-
nel percentage showed negative correlations
with all nut dimensions, most notably with nut
thickness (r=-0.386) and nut length (r=-0.333),
as well as with total nut weight (r=-0.250). This
suggests a potential “trade-off” in selection:
while selecting for larger or heavier nuts, there
is a risk of decreasing the relative kernel yield
if the shell mass increases disproportionate-
ly. These results confirm that for the evalu-
ated Corylus avellana purple-leaved hybrids,

the most effective breeding strategy for high
productivity should prioritise genotypes that
combine a large nut volume (width and thick-
ness) with a thin shell. The positive correlation
between kernel weight and kernel percent-
age (r=0.450) further supports the possibility
of selecting for both high absolute weight and
high relative yield. As noted by Q. Yao & S. Me-
hlenbacher (2001), nut dimensions represent
a critical parameter for both the in-shell and
kernel sectors of the industry. This is due to
the inherent relationship where nut volume
serves as a reliable proxy for kernel size, pro-
vided that significant kernel shrinkage is ab-
sent. Correlation analysis further supports this.
The parental cultivars ‘Akademik Yablokov’'
and ‘Moskovskij Rubin’ produce elongated nuts,
with shape indices of 1.6 and 13, respectively,
according to measurements from 2003. Signifi-
cant variation in nut shape was observed among
the progeny. Specifically, the shape index ranges
from 1.1 to 1.7, with 39.1% of the genotypes pro-
ducing elongated fruits with a shape index of 1.5
or higher. This range is wider than that reported
by A. Ferrdo et al. (2021), who studied industrial
cultivars and reported shape index fluctuations
ranging from 0.9 to 1.5. Genotype #66 is charac-
terised by oblate nuts with globular kernels. Four
other genotypes: #61 (with ovate nuts), as well as
#62, #57 and #38 (all with obovate nuts), also
possess globular kernels (Figs. 1-2, Table 3).

#52

ﬁ@o
000

'AkagemiuHmi’

‘NMpodecopcbkuit’ ‘AcnipaHTcbKuin'

lcm

Figure 1. Nuts of genotypes tested

Source: compiled by the authors

1)
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lcm
'Mpodecopcbkuit’ 'AcnipaHTcoKmil #58 #34 #66 #61 2 Cm

Figure 2. Kernels of genotypes tested
Source: compiled by the authors

Table 3. The characteristics of the nuts and kernels

Genotype Shape index Nut shape Kernel shape Kernel: Presence of fibre
#66 11 oblate globular weak
‘Akademichnyi’ 1.2 conical ovoid medium
#56 1.2 obovoid ovoid medium
#62 1.2 obovoid globular strong
‘Profesorskyi’ 1.3 ovoid ovoid absent
‘Aspirantskyi’ 1.3 ovoid ovoid medium
#61 1.3 ovoid globular weak
#57 1.3 obovoid globular medium
#64 1.3 obovoid obovoid medium
#52 13 obovoid obovoid very strong
#38 1.3 obovoid globular very strong
#65 14 ovoid obovoid strong
#45 1.4 obovoid obovoid very strong
#44 14 obovoid ovoid very strong
#58 15 ovoid subcylindrical strong
#34 1.5 subcylindrical obovoid-subcylindrical weak
#68 1.5 subcylindrical obovoid-subcylindrical weak
#54 1.5 subcylindrical ovoid strong
#42 1.5 obovoid-subcylindrical ovoid very strong
#60 1.6 subcylindrical obovoid-subcylindrical absent
#37 1.6 obovoid-subcylindrical subcylindrical medium
#36 1.7 ovoid-subcylindrical subcylindrical strong
#49 1.7 obovoid-subcylindrical obovoid very strong

Source: compiled by the authors
The observed inheritance patterns in the  when parents with long nuts are crossed, long

study are consistent with the findings of Q. Yao  nuts predominate in the offspring, and oblate
§ S. Mehlenbacher (2001), who noted that nuts are seldom observed. In this context, the

Plant and Soil Science 17(2) @ k
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appearance of genotype #66 in the progeny of
the ‘Akademik Yablokov' x ‘Moskovskij Rubin’
cross represents a rare exception to this trend.
This occurrence highlights the presence of
transgressive segregation for fruit shape with-
in this specific hybrid combination, suggesting
that even with elongated parental forms, the
genetic potential for diverse morphotypes re-
mains accessible. According to Q. Yao & S. Me-
hlenbacher (2000), the world kernel market
needs globular kernels. The amount of fibre
on the kernel is a critical trait for both the un-
blanched kernel and in-shell markets. As noted
by Q. Yao § S. Mehlenbacher (2001), transgres-
sive segregation for this trait was observed in
most crosses, with a high overall frequency of
very fibrous kernels. Many progenies exhibited
mean values exceeding those of the higher par-
ent, while only two progenies showed means
lower than the lower parent.

In the studied hybrid population, genotypes
with “strong” and “very strong” presence of fibre
account for 52.2% of all seedlings. In contrast,
only two genotypes, ‘Profesorskyi’ and #60,
produce kernels that are virtually free of fibre.
While fibre can be removed during industrial
processing through high-temperature blanch-
ing, kernels intended for the fresh market (di-
rect consumption) must be naturally free of
fibre to ensure high consumer attractiveness.
It should be noted that breeding requirements
vary significantly depending on whether a culti-
var is intended primarily for direct consumption
(the in-shell market) or for dual-purpose use
(both processing and the fresh market) (Valenti-
ni et al., 2006). Within the hybrid population, the
segregation of traits allows for selection in both
directions. Genotypes with large nuts (e.g., ‘Pro-
fesorskyi') align with the requirements for direct
consumption, while those with globular kernels
are more suited forthe processing sector. This di-
versity highlights the potential of the ‘Akademik
Yablokov' x ‘Moskovskij Rubin’ cross to produce
cultivars tailored to specific industrial and retail
needs. Furthermore, all purple-leaved hazelnuts
in the studied population are distinguished by
the exceptional ornamental value. The intense
anthocyanin pigmentation of both leaves and
husks makes these genotypes highly attrac-
tive for landscape architecture and ornamental

1)

gardening. Combining high-quality nut produc-
tion with aesthetic appeal significantly enhanc-
es the economic attractiveness of the selected
hybrids, as these hybrids can be utilised both
in commercial orchards and as decorative ele-
mentsinurbanenvironmentsorprivate gardens.

CONCLUSIONS
The studied hybrid population of purple-leaved
hazelnut exhibits substantial phenotypic var-
iability in nut morphological traits, providing
a robust and scientifically sound basis for tar-
geted breeding. Average nut weight ranged
from 1.4 to 3.4 g, while kernel percentage varied
widely from 25.3 to 55.3%, indicating a broad
segregation of economically valuable traits
within the population. Among the evaluated
genotypes, ‘Profesorskyi’ was identified as the
most promising overall, while ‘Aspirantskyi' was
distinguished by the production of “very large”
nuts, exceeding the corresponding parameters
of the maternal cultivar ‘Akademik Yablokov’
and confirming the high genetic potential of
the applied hybrid combination. The results
demonstrate that selection for high produc-
tivity should prioritise genotypes combining
large nut volume with reduced shell thickness,
as shell thickness was identified as the prima-
ry factor limiting kernel yield. This conclusion
is supported by the strong negative correlation
between kernel percentage and shell thickness
(r=-0.670). Transgressive segregation for nut
shape was observed within the hybrid popu-
lation, most notably in genotype #66, which
produced oblate nuts despite the elongated nut
shape of both parental cultivars. This finding
indicates a complex inheritance of nut mor-
phology in purple-leaved hazelnut hybrids and
highlights the breeding value of segregating
populations for generating novel phenotypes.
The identification of genotypes characterised
by large nuts, high kernel quality, and low fibre
content, particularly ‘Profesorskyi’ and geno-
type #60, demonstrates the suitability for di-
rect consumption and industrial processing. At
the same time, all evaluated genotypes possess
pronounced ornamental value due to stable
anthocyanin pigmentation of leaves and husks,
which significantly enhances the attractiveness
for landscape use. Overall, the best-performing
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KaHamaaT 6ionoriyHnx Hayk, A0UeHT

HaB4anbHO-HAaYKOBMI iIHCTUTYT NiCOBOrO i CaZl0BO-NAapPKOBOro rocnoAapcTsa
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MopdomMeTpUUHUM aHani3 ropixie ripuaHoi nonynauii
nypnypoBonuctkoBoro ¢yHayka (Corylus avellana L.)

AHoTauia. ®yunyk (Corylus avellana L.) € CTpaTeriuHo Ba’kKJIMBOI TOPIXOBOI KYJIBTYPOIO 3
BHCOKOIO XapyoOBOIO I[iHHICTIO Ta 3HAYHUM eKOHOMIYHMM IIOTeHIliaJloM. Xo4a IIPOMMCIIOBE
BUPOIIYBAaHHA IIePeBaKHO 6a3yeTbCs Ha 3€JIEHONMCTKOBUX TEHOTUIIAX, IHTepec IO
MIyPIIyPOBOJIMUCTKOBUX GOPM HEYXWIBHO 3POCTAE 3aBASKYU iXHIM LeKOpAaTHUBHIYM IPUBAOINBOCTI
Ta MiBUIIEHOMY aHTHOKCUIAaHTHOMY II0TeHIliay, [T0B'13aHOMY 3 aHTOI[iaHOBOIO IIirMeHTalli€o.
OpHak iHdopMalis mpo MopboMeTpUUHi O3HAKU TOpixiB Ta iXHIO MIHIWBICTD y Ti6pUIHUX
TIOMYJIALIAX IyPIIYyPOBOJIUCTKOBOTO GYHAyKA 3a/ULIAEThCA O6MEKEHOI. METO IIbOTro
IoCigReHHs 6ys0 IpoaHaiisyBaTH MOpPOMETpUYHI XapaKTEPUCTUKU TOpixiB y ribpupHin
TIONyJALl IIypIypOBOJIKUCTKOBOIO JYHIAyKa, CTBOpeHOI B HallioHaJlbHOMY VHiBepCUTETi
6iopecypciB i MpUpomOKOPUCTYBaHHA YRpainu. EKCIieprMeHTaIbHUM MaTepia BRIIOYaB ropixu
3 23 [OpOCNIUX KOPeHeBJIACHUX TibpUIHUX KYINiB, OTPUMAaHUX Y DPe3y/IbTaTi CXpeIlyBaHHA
copTiB ‘ARazeMuk f1670K0B’ Ta ‘MOCKOBCKUM PybuH. Macy ropixa Ta ampa, JiHiMHI po3mipy,
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TOBIIVHY IIKApaJyIIy, BiICOTOK sep Ta iHAZeKC opMU ropixa OLiHIOBaIU 3a HOIIOMOTOI0
CTAaHZAPTHUX MOPOPOMETPUYHUX 1 CTAaTUCTUYHUX METOXiB. Pe3ynbTaTU BUABUIU 3HAUYHY
beHOTUIOBY MiHIUBICTh MOPPOJIOTIUHUX O3HAK IrOpixiB, i3 cepegHBOIO MAaCOIo ropixa Bixg 1,4 T
0o 3,4 T. 3a CYKYIIHICTIO TOCIIOZApChKUX 03HAK reHOTUN ‘TIpodecopchbkuii’ 6y0 BU3HAUEHO
HaWIepCIIeKTUBHIIINM, IKUM OaB HauBaxkui ropixu (3,4 r) Ta ampa (1,6 r). Kopenauinuuii
aHaJi3 BUABUB CUJIBHUN HETaTUBHUM 3B'A30K MiXK BiZICOTKOM sifipa Ta TOBLIWHOIO IIKapaIyIn
(r=-0,670), imeHTU}IKYIOUM OCTAHHIO SK OCHOBHUU JMITyIOUWN GakKTOp AJiA BPOXKAWMHOCTI
aapa. JocmimKyBaHa ribpupHa IOMyJALia ABaf€ co60i0 I[IHHUM TeHeTUYHUU pecypc s
cenmeruii ¢yHAyKa, IIO [OO3BOJISE HOOUPATH TEHOTUIM, MPUIATHI AK I KOMEpLiNHOTO
BUPOGHUIITBA TOpiXiB, Tak i 19 AEKOPAaTUBHOrO BUKOPUCTAHHA. [IO€HAHHS BUCOKOI
IKOCTi ropixiB 3 BUpa’keHMMM [IeKOpaTUBHHUMM O3HAKaMH, MOB'S3aHMMU 31 CTabilIbHOIO
aHTOLiaHOBOIO IirMeHTAlli€l0, MiIKPEeCIII0E MTOTEeHIlial MypPIIyPOBOIUCTKOBOrO QyHIAYKA IS
IUBepCcUdiKOBAHOTO CiTBCHKOTOCIIONAPCHKOr0 BUPOOHHUIITBA Ta JAHANIAGTHOIO 3aCTOCYBaHHSA

Kno4oBi cnoBa: aHTOLiaHOBA ITirMeHTallisl; GeHOTUIIOBA MiHJIMBICTh; Maca ropixa; BUXiZ A1pa;
TOBIIVHA IITKaPaIyIIY; CeJIeKLIisg
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