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LEVEL OF MANIFESTATION AND ASSESSMENT OF SPRING BARLEY VARIETIES
BASED ON THE CORRELATION OF QUANTITATIVE TRAITS

S. M. Kholod, Yu. H. Illichov, V. M. Kirian, O. Yu. Rohowyi, O. H. llichov
Ustymivka Experimental Station of Plant Production of the Yuriev Plant Production Institute of NAAS, Ustymivka
village, Hlobyne district, Poltava region, 39074, Ukraine

Topicality. The dependence of the main trait, according to which selection is carried out, on other
quantitative traits of plant is important for the successful spring barley breeding. The patterns of interrela-
tionship between such quantitative traits as plant productivity and its elements are of particular importance.
Purpose. To identify patterns of the level of manifestation and the interrelationship between productivity,
yield attributes and morphological traits of two-row spring barley in the Southern Forest-Steppe of Ukraine.
Materials and Methods. The research was conducted in the laboratory and field conditions of Ustymivka
Experimental Station of Plant Production of the Yuriev Plant Production Institute of NAAS of Ukraine
during 2019-2021. The research material consisted of 25 genotypes of spring barley (Hordeum vulgare L.)
of the two-row subspecies, originating from six countries around the world. Laboratory-field and mathemat-
ical-statistical methods were used. Results. Twenty typical plants were selected for each of the 25 genotypes
of spring two-row barley varieties. Spring barley samples were examined for the following characteristics:
plant height, spike length, number of spikelets and grains per spike, 1000-grain weight, grain weight per
spike and plant, and yield. Significant differences were found in terms of yield levels, yield attributes, and
morphological characteristics. Samples with increased yield and yield attributes were identified. Three years
of research have established a significant correlation between the spike length and the number of spikelets
per spike (r = 0.51-0.77), the number of grains per spike (r = 0.57-0.73) and the spike productivity
(r = 0.64-0.77). There is a significant positive correlation between such traits as grain weight per spike and
plant height (r = 0.50), grain weight per spike and spike length and number of grains in the main spike and
number of spikelets per spike (r = 0.58-0.60), grain weight per plant with spike length (r = 0.55), and grain
weight per plant with productive tillering (r = 0.57). Grain weight per plant correlated reliably with produc-
tive tillering in all years of the study (r = 0.59-0.79). Conclusions. Barley samples MIP Tytul, MIP Sharm,
MIP Deviz (UKR), Arthur (CZE), Velykan (KAZ), CDC Carter (CAN) are of practical interest for breeding
work, as they stand out for their complex of characteristics. A close and moderate correlation between quan-
titative plant productivity traits and its structural elements was reliably determined, which makes selection
based on trait relationships in the studied varieties expedient.

Key words: spring barley, yield attributes, level of manifestation, correlations.

Introduction. Successful breeding of tive characteristics of barley related to yield has

spring barley requires knowledge of the main
quantitative traits used for selection. The pat-
terns of interrelationship between such quantita-
tive traits as plant productivity and its structural
elements are of particular importance [1, 2]. The
yield of spring barley, like other grain crops, is a
component of a number of quantitative traits.
Therefore, for further genetic improvement of
plants and increase in yield, we need to have
information not only about the level of the trait
manifestation, but also about the individual
yield attributes and their interrelationships [3].
The study of the correlation of certain quantita-
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been the subject of many publications by both
domestic [4-10] and foreign researchers [11-
17]. In these studies, the results obtained vary
depending on the location of the research and
the genetic material [18].
The correlation coefficient between certain
characteristics may also vary depending on
weather conditions during the growing season,
biotic load, etc. [2, 3]. Given the ambiguity of
research results, the determination of the nature
of correlations and analysis of spring barley pro-
ductivity is relevant today.

The research was aimed at identifying
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patterns in the level of manifestation and inter-
relationships between productivity, yield attrib-
utes, and morphological traits of two-row spring
barley in the conditions of the Southern Forest-
Steppe zone of Ukraine.

Materials and Methods. The research
was conducted in the collection nursery of the
Grain Crops Department of the Ustymivka Ex-
perimental Station of Plant Production of the
V.Ya. Yuriev Plant Production Institute of
NAAS of Ukraine (hereinafter referred to as the
UESPP) during 2019-2021. The research mate-
rial consisted of 25 genotypes of spring barley
(Hordeum vulgare L.) of the two-row subspe-
cies, which originated from six countries: Ukra-
ine (UKR), Canada (CAN), Kazakhstan (KAZ),
the Czech Republic (CZE), Australia (AUS),
and Germany (DEU). The experiments were
conducted, and the data obtained were evaluated
and analysed in terms of yield indicators in ac-
cordance with Methodology for Field Research
[19] and Guideline (method) for plant varieties
examination for distinctness, uniformity and

stability (DUS) [20]. Sowing was carried out
with SSFK-7 plot seeder to a depth of 4-6 cm in
three repetitions at the optimal dates. The plot
area was 2 m?, the seed rate was 500 seeds per
1 m?, and the row spacing was 15 cm. Structural
analysis was performed in three repetitions on
twenty typical spikes. In field conditions, plant
height, general and productive tillering values
were determined in the full ripeness stage of
barley samples. In laboratory conditions, struc-
tural analysis was carried out according to such
quantitative characteristics as spike length,
number of spikelets and grains per spike, grain
weight per spike and plant, and yield. Pairwise
correlation coefficients (r) between quantitative
characteristics of barley varieties were deter-
mined using the Statistica 6.0 software package.
The hydrothermal conditions during the re-
search period (2019-2021) differed from the
long-term average in terms of temperature, pre-
cipitation, and its distribution in certain stages
of plant growth and development (Table 1).

The spring-summer (April-—July) growing

Table 1. Hydrothermal regime during growing season of spring barley, 2019-2021

Month Ten-day Average daily air temperature, °C Precipitation, mm

period X 2019 2020 2021 X 2019 2020 2021

I 11.2 9.4 7.7 0.0 0.0 9.6

April 11 8.9 8.9 10.1 10.0 44 26.0 3.3 5.0
111 14.7 12.8 9.7 2.6 8.6 12.4

| 14.1 15.8 14.3 49.6 15.3 15.4

May 11 15.9 20.2 14.8 17.3 50 7.6 13.1 14.6
111 21.1 13.7 18.6 73.5 52.8 34.3

I 23.8 19.5 16.5 61.6 17.4 36.7

June 11 19.5 25.9 26.6 22.1 57 0.0 4.2 64.3

111 24.0 25.5 25.8 1.1 6.1 0.0

I 22.5 25.9 25.9 5.6 15.4 4.8

July 11 21.0 20.9 21.6 26.5 72 4.3 16.0 16.8
111 23.5 24.5 25.3 46.4 0.0 17.2
For period 19.2 18.4 18.3 278.3 152.2 231.1

season for spring barley in 2020 was character-
ised by insufficient moisture and excessive heat.
During the period from sowing to seedling
emergence, the average daily temperature was
10.8 °C (the long-term average is 8.9 °C), and
precipitation totalled 11.9 mm (the long-term
average is 44.0 mm). Weather conditions during
the period from tillering to stem elongation were
wet. Precipitation in May 2020 was 31.2 mm
above the norm, and the average daily tempera-
ture during this period was 14.8 °C compared to
15.9 °C. Due to the elevated average daily tem-
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perature in the third ten days of June and the
first ten days of July during the grain filling
stage, the seedling-ripening period was signifi-
cantly reduced in barley samples. In 2019 and
2021, weather conditions during the growing
season for spring barley were favourable for
plant growth and development. These years
were warm and sufficiently humid, which con-
tributed to the formation of the barley crop.
During the period from sowing to seedlings in
2019 and 2021, the average daily air tempera-
ture was 10 °C, which did not exceed the long-
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term average. In 2019, the total precipitation
was 28.6 mm, and in 2021, it was 27.0 mm.
During the period of tillering and stem elonga-
tion of barley plants, the air temperature in-
creased by 2.6 °C in 2019 and by 0.8 °C in 2021.
During the same period, there was a sufficient
amount of precipitation — 130.7 mm in 2019,
which exceeded the long-term average by 80.7 mm.
Precipitation was at the long-term average level
in 2021. This allowed the plants to tiller normal-
ly, elongate stem and develop good spikes. Du-
ring the period from heading to full maturity,
the air temperature in 2019 and 2021 significant-
ly exceeded the long-term average (by 5.0 °C and
2.2 °C, respectively). In 2019, precipitation was
at the long-term average level (62.7 mm), and it
was 44.0 mm higher in 2021. Thus, growing
seasons of 2019 — 2021 were favourable for the
spring barley growth and development.

Results and Discussion. In 2021, the
plant height (X) in the studies was the highest —
79.1 cm with a range of variation (R) — 40.0 cm,
with a maximum value (max) of 90.0 cm in the
MIP Tytul (UKR) variety and a minimum (min)
of 50.0 cm in the Kaputar (AUS) variety. In
2019, the lowest plant height was recorded — X =
62.7 cm, R = 45.0 cm, max = 85.0 cm in the
Velykan (KAZ) variety, min = 40.0 cm in the
Kaputar (AUS) variety. In 2020, the plant height
was X = 73.8 cm, R = 46.0 cm, max = 97.0 cm
for the Velikan (KAZ) variety, min = 51.0 cm
for the MIP Myroslav (UKR) variety. Over the
three years of the study, on average, the plant
height was as follows: X = 71.9 cm, R = 36.7 cm,
max = 89.0 cm for the Velykan (KAZ) variety,
min = 52.3 cm for the Kaputar (AUS) variety.
The maximum plant height (75.3-78.0 cm) was
observed in the varieties Diantus (UKR), Rose-
land, CDC Carter, CDC Hilose (CAN), and
Polygena (CZE) on average over three years of
study. The lowest plant height (62.3-38.7 cm)
was observed in the varieties MIP Myroslav,
Berkut, MIP Deviz, MIP Sharm, Kontrast (UKR),
Lilly (DEU).

In 2021, the indicator of productive tille-
ring was the highest on average over the years
of research — X = 4.2 stems/plant, R = 2.7 pcs,
max = 5.8 pcs — in the Tobol (KAZ) variety,
min = 3.1 pcs in the Velykan (KAZ) variety. In
2020, the average productive tillering was slightly
lower than in 2021 — X = 3.7 stems/plant, R =
15.2 pcs, max = 33.2 pcs in the CDC Hilose
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2.2 pcs, max = 4.5 pcs in the Tselinnyi (KAZ)
variety, min = 2.3 pcs in the MIP Zakhysnyk
(UKR) variety. In 2019, the lowest indicator
of productive tillering was recorded — X =
3.4 stems/plant, R = 2.4 pcs, max = 4.5 pcs in
the Kontrast (UKR) variety, min = 2.1 pcs in the
Lider (UKR) variety. On average over three
years, productive tillering had a value of X =
3.8 stems/plant, R = 1.5 pcs, max = 4.5 pcs in
the Deviz (UKR) variety, min = 3.0 pcs in the
Berkut (UKR) variety. The largest number of pro-
ductive stems (3.9-4.5 stems) was formed by
the varieties Harant Premium, Diantus, MIP
Deviz, Kontrast, MIP Sharm (UKR), CDC Car-
ter (CAN), Arthur (CZE), Tselinnyi and Tobol
(KAZ), Lilly (DEU), Kaputar (AUS).

Spike length indicators by year: 2019 — X =
9.5cm, R =5.6 cm, max = 11.9 cm in the CDC
Tercel (CAN) variety, min = 6.3 cm in the Kont-
rast (UKR) variety; 2020 — X =88 cm, R =
4.8 cm, max = 11.0 cm in the Velykan variety
(KAZ), min = 6.2 cm in the Kaputar variety
(AUS); 2021 - X =9.0 cm, R =4.84 cm, max =
11.2 cm in the CDC Hilose (CAN) variety, min —
6.8 cm in the Kaputar (AUS) variety; over three
years — X =9.1cm, R =3.5 cm, max = 10.8 cm —
in the Velykan (KAZ) variety, min = 7.3 cm —
in the Merlin (CAN) variety. The maximum
spike length (9.0-11.1 cm) was observed in the
varieties MIP Tytul (UKR), Tercel, CDC Carter,
CDC Hilose, Condor (CAN), and Velykan
(KAZ).

The number of spikelets per spike was
characterised by the following values: 2019 — X =
25.7 pcs, R = 14.4 pcs, max = 31.4 pcs in the
CDC Tercel (CAN) variety, min = 14.0 pcs in
the Kaputar (AUS) variety; 2020 — X = 25.5 pcs,
R = 16.4 pcs, max = 32.2 pcs in the Velykan
variety (KAZ), min = 15.8 pcs in the Kontrast
variety (UKR); 2021 — X = 24.6 pcs, R = 17.2 pcs,
max = 33.2 pcs in the CDC Carter (CAN) varie-
ty, min = 16.0 pcs in the Kaputar (AUS) variety;
over three years — X = 25.2 pcs, R = 12.4 pcs,
max = 31.3 pcs in the CDC Carter (CAN) varie-
ty, min = 18.9 pcs — in the Kontrast (UKR) varie-
ty. The largest number of spikelets per spike
was observed in the varieties MIP Tytul (UKR),
Tercel, CDC Hilose (CAN), Velykan (KAZ),
and CDC Carter (CAN).

In 2021, the highest number of grains per
main spike (grain content) was X = 24.1 pcs, R =
(CAN) variety, min. = 18.0 pcs in the Harant
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Premium (UKR) variety. In 2019, the lowest
number of grains per main spike was X = 23.0 pcs,
R = 13.4 pcs, with max. = 27.6 pcs in the
Velykan variety (KAZ) and min. = 14.2 pcs in
the Kontrast variety (UKR). In 2020, the num-
ber of grains per main spike was X = 23.2, R =
12.0, max = 29.2 in the Velykan (KAZ) variety
and min = 17.2 in the Harant Premium (UKR)
variety. On average over three years, X = 23.4 pcs,
R = 11.3 pcs, max. = 28.3 pcs for the Velykan
(KAZ) variety, min. = 17.1 pcs for the Kontrast
(UKR) variety. The highest number of grains
per spike was observed in the varieties MIP Ty-
tul, Berkut, Aristey (UKR), CDC Carter, CDC
Hilose, Condor (CAN), and Velykan (KAZ).
The grain weight per main spike had the
following indicators by year: 2019 — X = 1.1 g,
R = 1.0 g, max = 1.5 g in the Velykan (KAZ)
variety, min = 0.5 g in the Kontrast (UKR) varie-
ty; 2020 - X =099, R=0.9g, max =14 g in
the Velykan (KAZ) variety, min = 0.5 g in the
Kaputar (AUS) variety; 2021 — X =119, R =
0.6 g, max = 1.5 g in the Velikan variety (KAZ),
min = 0.9 g in the Roseland variety (CAN). The
average grain weight per main spike over three
yearswas— X =1.0g,R=0.7g,max=15gn
the Velykan (KAZ) variety, min = 0.8 g in the
Kontrast (UKR) and Roseland (CAN) varieties.
The grain weight per plant was higher on aver-
age in 2021 - X =4.79,R=3.3g,max=6.4 g
for the Tobol (KAZ) variety, min = 3.1 g for the
Roseland (CAN) variety. The grain weight per
plant was equal in 2019 and 2020, respectively —
X=359,R=2.7¢g, max = 4.8 g in the Velikan
variety (KAZ), min = 2.1 g in the Lider (UKR)
variety, and X =3.49g,R=3.5¢g, max =5.3 g in
the Velykan (KAZ) variety, min = 1.8 g in the
MIP Zakhysnyk (UKR) variety. On average,
over the years of research, plant productivity
was X =39¢g, R=22g, max = 4.9 g for the
Velykan (KAZ) variety, min = 2.7 g for the
Berkut (UKR) variety. The most productive
plants (4.0-4.7 g) were identified in the varieties
Stymul, MIP Deviz, MIP Tytul, MIP Sharm
(UKR), CDC Carter, Merlin (CAN), Arthur
(CZE), Velykan, Tselinnyi, Tobol (KAZ), Lilly
(DEU). On average over the years of research,
the 1,000-grain weight was highest in 2021 — X =
42.0 g, R =17.6 g, max = 50.8 g in the Lider
(UKR) variety, min = 33.2 g in the MIP My-
roslav (UKR) variety. In 2019, the 1,000-grain
weight was slightly lower than in 2021 — X =
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40.9 g, R = 20.4 g, max = 52.0 g in the Leader
(UKR) variety, min = 31.6 g in the Roseland
(CAN) variety. The lowest 1,000-grain weight
was recorded in 2020 - X =38.7 g, R=20.4 g,
max = 49.6 g in the Lider (UKR) variety, min =
29.2 g in the Roseland (CAN) variety. The av-
erage weight of 1,000 grains over three years
was X =40.5 g, R =19.2 g, max = 50.8 g for
the Lider variety (UKR), min = 31.6 g for the
Roseland variety (CAN). The varieties Harant
Premium, Lider, MIP Zakhysnyk, Aristey (UKR),
Velykan (KAZ), and Merlin (CAN) were cha-
racterised by large grain content (40.0-50.8 g).

On average, the highest yield in the expe-
riment was in 2021 — X = 4515 g/m2, R =
305 g/m2, max = 550 g/m2 for the MIP Tytul
(UKR) variety, min = 245 g/m2 for the CDC
Hilose (CAN) variety. The lowest values were
recorded in 2020 — X = 390.5 g/m2, R =
270 g/m2, max = 500 g/m2 for the Harant Pre-
mium (UKR) variety, min = 230 g/m2 for the
CDC Hilose (CAN) variety. In 2019, the yield
was X = 444.2 g/m2, R = 230 g/m2, max =
545 g/m2 for the Stymul (UKR) variety, min =
315 g/m2 for the CDC Hilose (CAN) variety.
On average over the three years of the study, the
yield had the following values: X = 428.7 g/m2,
R = 240 g/m2, max = 503.3 g/m2 for the Lider
(UKR) variety, min = 263.3 g/m2 for the CDC
Hilose (CAN) variety. The highest yields (403—
503 g/m2) were shown by the varieties Lider,
Dianthus, MIP Tytul, MIP Sharm, Harant Pre-
mium (UKR), Merlin (CAN), Velykan (KAZ),
Arthur (CZE).

Parameters of vyield, productivity and
grain size of the best spring barley samples for
2019-2021 are presented in Table 2.

The suitability of a trait for reliable as-
sessment is usually determined by the correla-
tion coefficient, which allows establishing the
strength of the linear relationship between the
quantitative traits of spring barley plants [22]
and determining the quantitative parameters of
the variety. Correlation coefficients depend on
the type of crop, variety, growing conditions,
and the trait under study [2]. Paired correlation
coefficients for this sampling, depending on the
conditions of the year, are given in Table 3.
Both a reliably positive and a reliably negative
relationship between trait indicators were found.

In 2019, productive tillering had a positive
and significant correlation with grain weight per
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Table 2. Grain yield, productivity and grain size of the best samples of spring barley

(average for 2019-2021)

Vari Country | Grainyield, | Productive | Grain weight | Grain weight | 1000-seed
ariety L 2 S . X
of origin g/m tillering, pcs | per spike, ¢ per plant, g grains, g
Komandor (standard) | UKR 503 3.6 1.0 3.72 44.5
Berkut UKR 373 3.0 1.0 2.7 32.9
Harant Premium UKR 488 3.9 1.0 3.74 46.9
Stymul UKR 455 4.2 1.0 4.17 43.7
Diantus UKR 480 3.9 1.0 3.74 42.4
Lider UKR 503 3.5 1.0 3.3 50.8
MIP Deviz UKR 433 4.5 1.0 4.68 40.4
MIP Zakhysnyk UKR 448 3.4 1.1 3.59 45.9
MIP Tytul UKR 480 3.5 1.2 4.36 39.2
MIP Sharm UKR 494 4.3 1.1 4.59 41.7
Aristei UKR 405 3.6 1.1 3.88 39.7
CDC Carter CAN 368 4.0 1.1 4.27 36.3
Condor CAN 442 3.5 1.0 3.38 37.0
Merlin CAN 480 3.5 1.1 4.0 40.0
Polygena CZE 465 3.5 1.0 3.65 40.9
Arthur CZE 481 3.9 1.1 4.12 38.4
Velykan KAZ 483 3.4 1.5 4.94 47.2
Tselinnyi KAZ 423 4.4 1.0 451 41.3
Tobol KAZ 381 4.3 1.0 441 38.4
Lilly DEU 440 3.8 1.1 4.02 41
X 428.7 3.7 1.0 3.9 40.5
min 263.3 3.0 0.8 2.7 31.6
max 503.3 4.5 15 4.9 50.8
R (max-min) 240.0 1.5 0.7 2.2 19.2

Notes. X —average, min — minimum, max — maximum, R (max-min) — range of variation for 25 samples.

plant (r=0.59) and general tillering (r=0.70),
negative relationship with spike length (r=-0.54
with a low unreliable coefficient between traits
in 2021 and a moderate coefficient r= 0.35 in
2020), in 2020 — positive relationship with grain
weight per plant (r=0.67), general tillering (r=0.82),
in 2021 — positive relationship with grain weight
per plant (r=0.79), general tillering (r=0.55).

The spike length correlated positively and
significantly with the number of spikelets per
spike in 2019 (r=0.51), 2020 (r=0.60), and 2021
(r=0.77); the number of grains per spike in 2019
(r=0.57), 2020 (r=0.60), and 2021 (r=0.73), the
grain weight per spike (in 2019 — r=0.64, 2020 —
r=0.77, 2021 — r=0.70) and the 1,000-grain
weight (r=0.50, with an unreliably low value in
2020 — r=-0.18 and in 2021 — r=-0.20); and in
2020, it was positively correlated with the grain
weight per plant (r=0.77, with an unreliably low
value in 2021 — r=0.07 and in 2019 — r=0.25).

In 2019, the number of grains per spike
correlated positively and significantly with the
grain weight per spike (r=0.69, with a trend in

Grain Crops. Vol. 9. No. 1. 2025. P. 75-83

2020 of r=0.49 and in 2021 of — r=0.45), spike
length (r=0.57), and number of spikelets per
spike (r=0.57); and in 2020, it correlated posi-
tively with the spike length (r=0.60) and the
number of spikelets per spike (r=0.90); and in
2021, it correlated positively with the spike
length (r=0.73) and the number of spikelets per
spike (r=0.76).

Productivity (grain weight) per plant posi-
tively and significantly correlated with produc-
tive tillering (r=0.59) and grain weight per spike
(r=0.77) in 2019, in 2020 — with productive til-
lering (r=0.67), spike length (r=0.77) and grain
weight per spike (r=0.83); in 2021 — with pro-
ductive tillering (r=0.79).

In 2019, grain weight per spike positively
and significantly correlated with spike length
(r=0.64 with a low insignificant coefficient in
2021 — r=0.23), the number of grains per spike
(r=0.69 with a trend in 2020 — r=0.49), and
grain weight per plant (r=0.77 with a trend in
2021 —r=0.35).

In 2019, the 1,000-grain weight had a
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Table 3. Correlation coefficients of quantitative characteristics of spring barley

_ _ Number Number Gr_ain Gr_ain
Trait Year Pl_ant Pr_oduc_:tlve Spike _of of grains weight | weight
height tillering length spikelets per spike per per
per spike spike plant
. 2019 -0.17
E[loeorl?r%we 2020 | 0.38 :
2021 0.01
Spike 2019 0.36 -0.54
length 2020 0.39 0.35 -
2021 0.41 -0.08
Number of 2019 0.40 -0.45 0.51*
spikelets 2020 0.18 -0.03 0.60* -
per spike 2021 0.46 -0.20 0.77
Number of 2019 0.10 -0.42 0.57* 0.57
grains per 2020 0.19 -0.01 0.60* 0.90* -
spike 2021 0.25 -0.32 0.73 0.76
Grain weight 2019 0.29 -0.33 0.64* 0.26 0.69
per spike 2020 0.31 0.15 0.77* 0.44 0.49 -
2021 0.14 -0.28 0.70 0.25 0.45
Grain weight 0.36 0.59* 0.25 -0.04 0.43 0.77
per plant 2020 0.44 0.67 0.77* 0.31 0.36 0.83 -
2021 0.33 0.79 0.07 -0.09 -0.09 0.35
1,000-grain 2019 0.34 -0.21 0.50* 0.20 0.23 0.59 0.43
V\}eight 2020 0.16 0.26 -0.18 -0.41 -0.50 0.54 0.15
2021 -0.04 0.02 -0.20 -0.53 -0.44 0.51 0.05

Note: correlation coefficient from 0.10 to 0.29 is assessed as weak relationship; from 0.30 to 0.49 —
moderate; from 0.50 to 0.69 — significant; from 0.70 to 0.89 — strong; 0.90 and above — very strong.
In practice, moderate, significant, strong and very strong relationships are used.

positive and significant correlation with spike
length (r=0.50, compared to an insignificantly
low r="-0.18 in 2020 and r=-0.20 in 2021 — r=-
0.20), and grain weight per spike (r=0.59) with
an unreliably low value in 2020 — r=0.02 and
2021 —r=11).

Our studies for 20192021 have identified
a positive and strong correlation between the
number of spikelets per spike and spike length
(r=0.79), the number of grains per spike and
spike length and the number of spikelets per
spike (r=0.69-0.88), and the grain weight per
plant with the grain weight per spike (r=0.72)
are shown in Table 4. Significant positive corre-
lations were observed between such traits as
grain weight per spike and plant height (r=0.50),
grain weight per spike and spike length and
number of grains per main spike and number of
spikelets per spike (r=0.58-0.60), grain weight
per plant and spike length (r=0.55), grain weight
per plant and productive tillering (r=0.57).
Some correlations between productivity elements
not only have moderate and weak strengths, but
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also reverse their sign, indicating the influence
of growing conditions on structural interactions
between individual traits and, as a result, the
redistribution of their shares in the formation of
variety productivity [22].

During the years of research, a negative
correlation ranging from weak to moderate (r=
-0.41—-0.44) was established between the 1,000-
grain weight and the number of seeds per main
spike and the number of spikelets per spike;
productive tillering and the number of seeds per
main spike and the number of spikelets per spi-
ke; grain yield — the number of grains per main
spike and the number of spikelets per spike.

Over three years of observation, spike
length had a significant average correlation with
plant height (r = 0.36; 0.39; 0.41), i.e., an in-
crease in stem length was associated with longer
spikes in plants. A significant direct correlation
(significant and strong) was noted over the years
of research between the number of grains in the
spike and the length of the spike (r = 0.57; 0.60;
0.73). Thus, the selection of plants with long
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Table 4. Correlation coefficients of quantitative characteristics of spring barley,
average for 2019-2021

Plant | Productive | Spike Number of Number Grain Grain
Trait : s P spikelets of grains | weight weight
height | tillering length . . .
per spike per spike | perspike | per plant
Productive tillering 0.13 )
Splke Iength 0.49 -0.05 _
Number of spikelets
per spike 0.44 -0.27 0.79 -
Number of grains per i i
spike 0.27 0.37 0.69 0.88
Grain weight per i )
spike 0.50 0.15 0.60 0.58 0.60
SI;'{' weight per 032 | 057 | 055 0.31 0.27 0.72 .
1,000-grainweight | 16 | 018 | 0.00 0.42 0.41 0.50 0.34

spikes can result in an increase in the number of
grains in the spike. The grain weight from the
spike had a significant positive correlation with
the spike length over three years (r = 0.64; 0.77;
0.70). Since the grain weight per spike signifi-
cantly depended on the spike length (r = 0.64;
0.77; 0.70) and the number of grains per spike (r =
0.69; 0.49; 0.45), a significant increase in the pro-
ductivity of the main spike on a plant is expected.
A direct moderate correlation between
productivity and plant height (r = 0.36; 0.44;
0.33) and a significant and strong correlation
with the number of productive stems (r = 0.59;
0.67; 0.79) were also established. A moderate
correlation with grain weight per plant (r = 0.44;
0.37; 0.35) and 1,000-grain weight (r = 0.53;
0.41; 0.53) was established in all three years of
the study. The grain number per spike (r = 0.10;
0.19; 0.25) and grain weight per spike (r = 0.29;
0.31; 0.14) had a weak correlation with plant
height in all three years of the study. This corre-
lation is not favourable because selection based
on productivity factors (number of grains and
grain weight per spike) can result in increasing
plant height and, consequently, lodging of
spring barley, which will decrease the vyield.
Thus, selection should be aimed at selecting
plants with a combination of short stems and
long productive spikes. A significant direct ave-
rage correlation between grain weight per spike
and grain size has been established over three
years (r = 0.59; 0.54; 0.51), which suggests that
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highly productive genotypes with large, uniform
spring barley grains can be selected.

Conclusions. The selected genotypes with
increased manifestation of valuable breeding
traits should be used as genetic sources for the
development of new breeding material. A posi-
tive and strong correlation was found between
the number of spikelets per spike and spike
length (r=0.79), the number of grains per spike
with spike length and the number of spikelets
per spike (r=0.69-0.88), and grain weight per
plant with grain weight per spike (r=0.72). Sig-
nificant positive correlation was observed be-
tween such traits as grain weight per spike and
plant height (r=0.50), grain weight per spike and
spike length and number of grains per main
spike and number of spikelets per spike
(r=0.58-0.60), grain weight per plant and spike
length (r=0.55), grain weight per plant and pro-
ductive tillering (r=0.57).

The levels of manifestation of traits in
terms of productivity and yield attributes were
determined and it allowed selecting samples of
different ecological and geographical origin:
MIP Tytul, MIP Sharm, MIP Deviz (UKR), Ar-
thur (CZE), Velykan (KAZ), CDC Carter
(CAN) for their involvement in breeding pro-
grammes as source material. Correlation coeffi-
cients between productivity and yield indicators
of spring barley were determined, providing a
basis for assessing the impact of individual traits
studied on the formation of yield levels.
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Xonoo C. M. , Inniuoe I0. I., Kip'an B. M., Pozosuii O. IO., Lnviuoe O. I. Pigenv nposgy ma ouinka
cOpmie AUMEHIO APO20 HA OCHOBE Kopenauil KinbKicnux o3nax. 3epuosi kynomypu. 2025. 9 (1). 75-83.
Yemumiscvra 0ocniona cmanyis pocaunnuymea Incmumymy pociunnuymea iveni B. A, FOp’ecea HAAH,

¢. Yemumiexa, I'nobuncokuii p-n, Illonmascoxa ooa., 39074, Yrpaina

AKTYyaJbHicTB. [[71s ycninHo1 cenekuii SYMEHIO SPoro BaXKJIMBO 3HATH 3aJICKHICTh OCHOBHOT O3HAKH,
32 SIKOK) TPOBOJATH J00Ip, BiMl IHIMIMX KUIBKICHUX O3HaK pociuH. OcoOiMBe 3HAYEHHS MAalOTh
3aKOHOMIPHOCTI B3a€MO3B‘SI3Ky TaKWX KUTbKICHHX O3HAK SIK MPOXYyKTHBHICTh POCIHWHHU Ta il CTPYKTYpHI
eneMeHTH. MeTa. BusBHTH 3aKOHOMIPHOCTI pPIiBHS TMPOSBY Ta B3aEMO3B 3Ky MK MPOAYKTHUBHICTIO,
CIIEMEHTAMH CTPYKTYpH BpPOXKal0 1 MOPQOJIOTiYHUMH O3HaKaMH STIMEHIO SpOro IBOPSITHOTO B 30HI
[MiBnenHoro Jlicocteny Ykpainu. Marepianu i Mmeromu. JlocnimkenHs nposeaeno npotsrom 2019—2021 pp.
y 71a00paTOpHUX 1 MOJHOBUX YMOBaxX YCTHMIBCHKOI JOCIHITHOI CTaHIi POCIMHHUITBA [HCTUTYTY POCIHH-
nunrsa iM. B. S. FOp’eBa HAAH Vkpainu. Marepianom Ui TOCTIKEHb CIIyTyBaji 25 TEHOTHUIIIB SUYMEHIO
sporo (Hordeum vulgare L.) nBopsiqHOTO miZBHIY, ITOXO/PKEHHSM 13 MIECTH KpaiH cBiTy. BukopucToByBanm
mabopaTOPHO-TIONHOBI Ta MaTeMaTHYHO-CTATHCTHYHI MeToAu. Pe3yabTtaTn. s xKoXHOTO 3 25 TEHOTHITIB
COPTIB SIpOTO ABOPSAHOTO staMeHI0 Oymo BimiOpano mo 20 THIIOBHUX POCIWH. 3pa3kd SUMEHIO SPOTo
JOCHIDKYBaJIMCA 32 HACTYIHMMH O3HaKaMH: BHUCOTOIO POCJIHH, JOBKHHOIO KOJIOCA, KUIBKICTIO KOJOCKIB i
3epeH y koioci, macoro 1000 3epeH, Macoro 3epHa 3 KOJOCa Ta POCIHHHU, BPOXKaiHICTh. BusBieHo 3HauHi
BiIMIHHOCTI 32 PIBHAMH TIPOSIBY BPOXKAWHOCTI, €IEMEHTIB CTPYKTYPH BPOXKa0 Ta MOP(OIOTIYHUX O3HAK.
BunineHo 3pa3ku 3 MiBHIICHOIO BPOXKANHICTIO Ta €JIEMEHTaMHU CTPYKTYPH BPOXKar. 3a TPU POKH JTOCIi-
’KEHb YCTAQHOBJICHO iCTOTHY KOPEJISLIiI0 JOBXHUHH KOJIOca 3 KUIBKICTIO KOJockiB B koioci (r = 0,51-0,77),
KiJbKicTIO 3epeH B kojoci (r = 0,57-0,73) ta mpoxykruBHicTio Kosoca (I = 0,64-0,77). Crocrepiraerbcs
3HaYHa MMO3UTHUBHA KOpENLiiHa 3aJIe)KHICTh MK TaKUMHU O3HAKaMH, SIK Maca 3epHa 3 KOJIoca 3 BHUCOTOIO
pociunu (r=0,50), Maca 3epHa 3 KoJioca 3 JIOBKMHOIO KOJOCa M KUIBKICTIO 3€peH 3 TOJIOBHOTO KOJIOca Ta
KiJIb-KiCTIO KOJIOCKiB B Komoci (r=0,58-0,60), maca 3epHa 3 pOCIMHHU 3 JOBXKWHOKO Kosoca (r=0,55), maca
3epHa 3 POCIWHU 3 MPOAYKTUBHUM KymliHHAM (r=0,57). Maca 3epHa 3 pOCIUHH B yCi POKH JIOCIHIPKEHb
JOCTOBIPHO KOpeJoBalia 3 NpoayKTHBHOW KymmmcTictio (r = 0,59-0,79). BucnoBku. [Ipaktudnuii inTepec
JUTS CEJIEKIIHOT POOOTH CTAHOBIATH 3pa3KH, SAKi BHAUTHIHCS 3a KomruiekcoMm o3Hak: MIIT Twutyn, MIIT
[Tapm, MIIT JleBi3 (UKR), Arthur (CZE), Benmukan (KAZ), CDC Carter (CAN). Busna-ueHO 1OCTOBIpHO 5K
TICHY, TaK i CEPEHIO KOPEILII0 MK KiJIbKICHUIMH O3HAKaMU MPOAYKTUBHOCTI POCIIMHY Ta 1i CTPYKTYPHUMHU
€JIEMEHTaMH, 1110 POOUTH JOIIBHUM JA000PH 3a 3B’ sI3KaMU MK 03HAKaMH Y COPTIB, 110 JOCIIKYBaIHCSL.

Knrouosi cnosa: sumins apuil, enemeHmu CmpyKmypu 8poi#caro, piseHs Nposey, Kopenayii
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