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BREEDING CHARACTERISTICS OF MAIZE FAMILIES S,~Ss DEVELOPED
ON THE BASIS OF THE ORIGINAL LINE DK2442MV

V. Yu. Cherchel , M.O. Kruhlova
State Enterprise Institute of Grain Crops of NAAS of Ukraine (SE IGC NAAS), 14 Volodymyr Vernadskyi St.,
Dnipro, 49009, Ukraine

Topicality. The high efficiency of Stiff Stalk Synthetic (BSSS) germplasm in the breeding pro-
grammes of the world's leading companies has led to the need for wider involvement in the work of Ukraini-
an breeding companies. However, the distribution of this source material is constrained by a number of fac-
tors: late maturity, poor heat and drought resistance, and poor breeding adaptation to the conditions of
Ukraine. One of the methods of improving the BSSS germplasm in domestic breeding is crossing their lines
with lines of other germplasm adapted to Ukrainian conditions, in particular, Lancaster germplasm.
Purpose. The study was aimed to investigate the combining ability in terms of grain yield of families S;—Ss
developed on the basis of maize line DK2442MV of BSSS plasm. Materials and Methods. The research was
carried out in a special three-field crop rotation of the SE IGC NAAS during 2019-2020. For the assessment
of combining ability in terms of grain yield of self-pollinated maize families, 94 families S;—Ss and 4 original
lines were used. The experiment was conducted according to a topcross scheme of crosses based on 4 testers
of alternative plasms in terms of the degree of heterosis. Results. Comparatively favourable weather condi-
tions allowed us to obtain a high level of grain yield of maize hybrids at 8.35+0.05 t/ha in 2019 and
7.71+0.06 t/ha in 2020 and to create a good background for the selection of self-pollinated families in terms
of combining ability. According to the analysis of self-pollinated families, the samples DK2439 53,3; DK2432
5221, DK?2439 41150; DK2439 411311, DK?2443 1,11; DK2439 5311, DK?2439 5321 WEre classified as the first class of
GCA by grain yield and showed plasticity to different conditions of the years of study. In general, the top 20
included families with indices DK2439 (10), DK2443 (5), DK 2432 (2), DK 2422 (2) and DK2440 (1). We
identified hybrids that exceeded the grain yield of the standard hybrids DN Korund (by 0.37-0.53 t/ha) and
DK Burshtyn (by 0.33-0.49 t/ha). Conclusions. The study identified self-pollinated maize families that
showed high values of combining ability effects in terms of grain yield and their distribution by the type of
response to changes in growing conditions. The most productive families in terms of high GCA were the
families with the DK2439 index, of which 2 lines DK2439MV and DK4239MV were submitted for qualifica-
tion examination. They became components of seven promising maize hybrids.
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moisture content

Introduction. Leading breeding compa-
nies are constantly working on forming a collec-
tion of source material of genoplasms adapted to
the conditions of a specific region, and therefore
the collected elite assortment of lines has cha-
racteristic features inherent in plant accommo-
dation, manifested in counteracting the stresses
of a given region [1]. The modern inbred diver-
sity developed from the maize variety Reid is
divided into six independent groups: Reid Yel-
low Dent (Wf 9), Funk and 176A Yellow Dent,
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Osterland Reid, Troyer Reid, lodent, and Stiff
Stalk Synthetic (BSSS). Only three groups have
been developed in Ukraine: Reid Yellow Dent
(Wf9), lodent, and Stiff Stalk Synthetic (BSSS)
[2]. Their starting forms became the source of a
series of new maize lines. For example, such
well-known lines as B 14, B 37, and B 73,
which are currently widely used in the deve-
lopment of new source material, were obtained
with the use of the synthetic population BSSS.
With their participation, 71, 27, and 14 elite
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maize lines were developed, respectively [3, 4].

The mentioned samples create highly he-
terotic combinations with alternative compo-
nents of lodent, Lancaster, and European Flint.
Despite the global popularity of Stiff Stalk Syn-
thetic (BSSS), the following disadvantages,
such as relatively weak adaptability, late maturi-
ty, intensive type, low resistance to heat and
drought, and significant difficulties associated
with the development of new promising forms
through selection, hinder the spread of the cor-
responding material in domestic maize hybrids
in Ukraine [5].

Among the heterotic models most widely
used to develop commercial maize hybrids
worldwide are Reid x Lancaster and Reid x
lodent [6, 7]. The heterotic model Iodent x Lan-
caster is preferable in the breeding program of
the SE IGC NAAS due to the rather limited
gene pool of the BSSS plasm line collection,
especially among short-season forms. In the
process of creating new source material, various
options for recombining the source material
were investigated, including germplasm of Lan-
caster, European Flint samples, and BSSS base
lines [8]. Long-term cumulative selection resul-
ted in more early-maturing genotypes associated
with the BSSS genoplasm, which are adapted to
the conditions of different regions of Ukraine.

The introduction of lines associated with
B 37 (BSSS) and Oh 43 (Lancaster) resulted in
the development of the mid-ripening mixed
plasm line DK2442MV [9], which was included
in the registered hybrids of mid-early and mid-

ripening biological groups of maize such as DK
Veles (FAO 270), DK Burshtyn (FAO 350),
Faiett (FAO 280), and DS Sula (FAO 310) [10].
The program for further use of this line was
aimed at increasing the share of BSSS plasm,
which was achieved by involving short-season
lines of the 2™ and 3" cycles of cumulative se-
lection: DK2323MV, DK239MV, DK239-6,
DK239-62. During the self-pollination genera-
tion, tough selections were performed for re-
sistance to stress factors, in particular drought
and heat, resistance to major diseases, reduction
of the growing season duration, etc. Selected
families of the fourth and fifth generations of
inbreeding were evaluated for their combining
ability in terms of grain yield in order to deter-
mine their potential for use in heterosis breeding
to develop commercial hybrids with an alterna-
tive group of lodent plasm.

The research was aimed at studying the
combining ability in terms of grain yield of the
S4—Ss families developed on the basis of the
DK2442MV maize line.

Materials and Methods. The research
was conducted in a three-field crop rotation
(peas — winter wheat — maize) at the State En-
terprise Institute of Grain Crops of NAAS in the
climatic conditions of the Northern Steppe of
Ukraine during 2019-2020. Weather conditions
during the years of research were relatively fa-
vourable, thus the plants produced a relatively
high average grain yield (8.35+0.05 t/ha in 2019
and 7.71£0.06 in 2020) (Table 1).

The average air temperature during the

Table 1. Parameters of variations in grain yield and moisture content of maize hybrid testcrosses

Parameters Grain yield, t/ha Moisture content at harvesting, %

2019 2020 2019 2020

Average, x+tyg 8.35+0.05 7.714+0.06 15.6+0.05 16.0+0.04
Coefficient of variation, V,% 6.33 7.94 3.39 2.56

Lim (min-max) 7.00+9.75 5.66+-8.88 14.2+17.7 13.0+17.2
Number of hybrids, pcs. 392 392 392 392
Standard DN Korund 8.12 8.38 15.8 15.6
DK Burshtyn 8.30 8.27 15.7 15.7

growing season (April-September) in 2019 and
2020 was 0.7 and 0.3 °C higher than the long-
term average, respectively. In all months of ob-
servation in 2019, the temperature exceeded the
long-term average by 0.2—4.4 °C, with the high-
est values in June (by 4.4 °C) and May (by
1.9 °C). In 2020, there was a cool spring, with
air temperatures below the long-term average by
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0.4 (in April) and 2.1 °C (in May). In other
months, the air temperature exceeded the long-
term average by 1.5-4.0 °C. Precipitation during
the growing season also decreased compared to
the long-term average, by 40.8 and 75.5 mm in
2019 and 2020, respectively. In 2019, there was
a significant rainfall deficit in April and June
(5.7 and 28.1 mm below the norm) and in Sep-
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tember (17.0 mm below the norm), while other
months saw 2.3-20.5 mm more rainfall than
usual. The weather conditions in 2020 were
drier, which was caused by a monthly decrease
in precipitation from 3.9 mm to 26.5 mm, and it
was 32.1 mm higher only in May. Despite these
meteorological conditions, the favourable distri-
bution of precipitation led to a fairly high maize
yield in both years.

The test hybrids were studied in control
nurseries [11]. The plot area was 4.9 m?, the
experiment was repeated three times, and the
plant density was 60,000 plants per hectare. For
comparative analysis, DN Korund (FAO 250)
and DK Burshtyn (FAO 350) hybrids registered
in Ukraine and bred by the SE IGC NAAS were
used. Standard hybrids were sown every 30
numbers.

A total of 392 tester hybrids were studied
in the research. To assess the combining ability
in terms of grain yield, four testers (sister hybrids of
lodent plasm) such as Cross364M, Cross255M,
Cross312M, and DK777M xDK3751 were used.
Four initial lines, DK2323MV, DK239MV,
DK2441MV, and DK2442MV, as well as 94
families of 4-5 generation inbred maize devel-
oped on the basis of lines of Lancaster and
BSSS plasms, with the latter being selected as a
result of 2—-3 cycles of cumulative selection. The
study involved 17 families of the initial combi-
nation DK2442MVxDK2441MV with the selec-
tion index DK2443; 32 families — DK2442MV x
DK2396 with the index DK2439; 14 families —
DK2442MVxDK2323MV with index DK2432;
9 families — DK2442MV=xDK?239-62 with index
DK2440; 8 families — DK2323MV xDK2441MV
with index DK2324 and 14 families -
DK2323MVxDK2442MV with index DK2322.
The source material was pre-selected based on
key morphological and biological characteristics.

Field trials were conducted in accordance
with the methods described in references [12—
14]. The agrotechnology of maize cultivation
included the following practices: autumn plow-
ing (28-30 cm), pre-sowing tillage, introduction
of mineral fertilisers (urea — 200 kg/ha), appli-
cation of the soil-applied herbicide Osnova
(2.0 I/ha). Nurseries were sown using a Haldrup
plot seeder on May 2, 2019, and May 5, 2020.
After sowing, the field was rolled. A post-emer-
gent herbicide Queen (1.5 I/ha) was applied at
the 3-5 leaf stage. Inter-row weeding was car-
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ried out in the 7-10 leaf stage. Harvesting began
in the second half of September using a special
Wintersteiger Nursery Master Elite plot com-
bine harvester equipped with a weighing system
and grain moisture sensors with data collection
on a Harvest Master field computer.

Common statistical processing of re-
search data was performed according to the
methods described by L. O. Atramentova [15].
The assessment of the parameters of the com-
bining ability of maize lines was calculated ac-
cording to the recommendations [16-18]. Statis-
tical data processing was performed using Mic-
rosoft Excel and the specialized computer pro-
gram Statistica 6.0.

Results and Discussion. A comprehen-
sive analysis of the grain yield of experimental
hybrids revealed similar results across the years
of research, but the stressful conditions of 2020
led to an increase in variation in this trait com-
pared to 2019 (Table 1). The range of variation
was 2.75 t/ha in 2019, while it was 0.47 t/ha
higher in 2020, despite the overall lower grain
yield. This is also indicated by the coefficient of
variation, which was 1.61 % higher in 2020. It
should be noted that in 2019, standard hybrids
had a lower grain yield (by 0.05-0.23 t/ha) than
the average in the experiment, while in 2020,
they significantly exceeded this level (by 0.56—
0.67 t/ha). Grain moisture content at harvest was
similar during the study, 15.6+0.05% in 2019
and 16.0+£0.04% in 2020. The coefficient of va-
riation was higher by 0.83% in 2019, and the
range of variation was higher by 0.7 % in 2020.
The low grain moisture content during harves-
ting did not allow us to reliably differentiate the
tested hybrids by this characteristic.

According to the topcross breeding de-
sign, 98 hybrids were obtained for each tester
(Table 2). It was found that grain yield for all
testers was equal in 2019 — 8.35 t/ha, and in
2020 — 7.71 t/ha. A minor differentiation was
observed in the range of variation, which was
maximum (2.75 t/ha) for DK777MxDK3751
tester in the first year of research, and it was
3.22 t/ha for Cross312M tester in the second year.

No differences were found between the
average indicators of the testers. This is ex-
plained by the significant influence of the
source components of the families S4—Ss on the
grain yield of tester hybrids, as well as the ge-
netic relationship of the set of testers and their
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Table 2. Parameters of variations

in grain yield of maize testcrosses

Parameters
Tester Average, x+tyyg COEff'C'th/g/E variation, Lim (min-max)
2019 2020 2019 2020 2019 2020
Cross364M 8.35+0.10 7.71+£0.12 6.31 7.93 7.11-9.71 | 5.68+8.86
Cross255M 8.35+0.10 7.71+£0.12 6.38 7.96 7.08+9.68 | 5.67+-8.85
Cross312M 8.35+0.10 7.71+£0.12 6.28 7.94 7.06+9.65 | 5.66+8.88
DK777MxDK3751 | 8.35+0.10 7.71+0.12 6.34 7.93 7.00-9.75 | 5.69+-8.84

almost identical duration of the growing season
(FAO 250-350). The coefficient of impact of the
parental component of families S;—Ss was 0.530
in 2019, and 0.860 in 2020.

However, the parameters of grain mois-
ture variation during the harvesting of maize
testcrosses were more variable than the parame-
ters of grain yield (Table 3). Despite similar in-

dicators for the years of research, we found that
Cross312M had the lowest values both for grain
moisture (15.6 %) in absolute terms on average
for the years of testing and for the coefficient of
variation — 2.16 and 2.07 %, for 2019 and 2020,
respectively.

The highest coefficient of variation in
grain moisture content during harvesting in the

Table 3. Parameters of variation in grain moisture content at harvesting
in testcrosses of S,—Ss families of BSSS plasm

Parameters
Tester Average, x+ttyg Coefﬁmerlt/(;)f variation, Lim (min-max)
2019 2020 2019 2020 2019 2020
Cross364M 16.0+£0.11 16.0+0.10 3.57 3.18 14.8+17.7 13.0+17.2
Cross255M 15.5+0.08 15.9+0.06 2.67 2.03 14.8+16.7 15.3+16.8
Cross312M 15.3+0.07 15.9+0.07 2.16 2.07 14.5+16.7 15.1+16.7
DK777MxDK3751 15.6+0.09 16.1+0.08 2.94 2.53 14.2+17.0 15.3+17.2

years of the study, 3.57 and 3.18 %, was ob-
served with the Cross364M tester in 2019 and
2020, respectively. Hybrids developed on its
basis were characterised by the highest grain
moisture content, on average of 16.0 %. Given
the effect of tester masking, it should be noted
that no clear assessment of grain yield and grain
moisture content was obtained. Thus, the speci-
fied set of testers was characterised by the same
ability as analysers of combining ability in
terms of grain yield. In this case, it is difficult to
determine specific heterotic models of maize
hybrids for a given set of breeding material.

Assessment of the general combining abi-
lity in terms of grain yield of the S,—Ss families
allowed determining their response to the gro-
wing conditions of the year (Table 4).

Among the 20 best samples in terms of
combining ability, only seven samples (DK2439
5323; DK2432 5201; DK2439 41122; DK2439 411311;
DK?2443 1111; DK2439 5311; DK2439 5321), which
retained their class of GCA values during the
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years of research and, based on their response to
changes in growing conditions, were identified
as belonging to the plastic type. In the favourable
year of 2019, 12 families were classified as
class 2, while only one family was classified as
such in 2020. In other words, the corresponding
genotypes were characterised by a homeostatic
and intensive response to changes in growing
conditions. The first three best families had ave-
rage effects of general combining ability in the
favourable year of 2019 (0.05-0.11t/ha) and
high effects in the stressful year of 2020 (1.04-
1.15 t/ha). The DK2432 531, family can be clas-
sified as an intensive genotype due to its low
GCA values (0.04 t/ha) in the stressful year of
2020 and high values (0.58 t/ha) in the favourable
year of 2019. In general, the best 20 families
included ten families with index DK2439, five —
with DK2443, two — with DK 2432, two — with
DK 2422, and one family — with DK2440. The
origin lines had worse indicators than the selec-
ted new genotypes and were classified as 2"
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and 3" classes of GCA values.

An analysis of the distribution of maize
families S4;—Ss by GCA classes revealed that
most of them were classified as second class
(47.9 %) in the favourable year of 2019, while

in 2020, most were classified as first class
(45.7 %) (Table 5).

In general, the more stressful 2020 better
differentiated the experimental sample of fami-
lies, which resulted in the selection of source

Table 4. General combining ability (GCA) and GCA classes by grain yield of the best S,—Ss families, t/ha

Self-pollinated lines Effects of GCA Classes of GCA values
2019 2020 average 2019 2020 average
DK2439 4113, 0.11 1.15 0.63 2 1 1
DK2440 513, 0.10 1.10 0.60 2 1 1
DK2439 13 0.05 1.04 0.55 2 1 1
DK2439 5323 0.37 0.70 0.54 1 1 1
DK2432 5521 0.19 0.87 0.53 1 1 1
DK2439 314 0.01 1.03 0.52 2 1 1
DK2443 1,1, 0.06 0.95 0.51 2 1 1
DK2439 3511 0.12 0.87 0.49 2 1 1
DK2439 4112, 0.24 0.71 0.48 1 1 1
DK2443 3514 -0.15 1.04 0.44 2 1 1
DK2322 1511 -0.16 1.04 0.44 2 1 1
DK2322 3113 -0.10 0.92 0.41 2 1 1
DK2443 ;511 0.08 0.67 0.38 2 1 1
DK2439 41131 0.49 0.21 0.35 1 1 1
DK2443 1114 0.33 0.32 0.32 1 1 1
DK2439 412, 0.00 0.64 0.32 2 1 1
DK443 1311 0.14 0.50 0.32 2 1 1
DK2439 5311 0.35 0.29 0.32 1 1 1
DK2432 531, 0.58 0.04 0.31 1 2 1
DK2439 53, 0.29 0.28 0.28 1 1 1
DK239MYV standard -0.16 -0.26 -0.21 2 3 3
DK2323MV standard -0.22 -1.02 -0.62 3 3 3
DK2441MV standard -0.10 0.03 -0.04 2 2 2
DK2442MV standard -0.02 0.07 0.02 2 2 2
LSD g.05 0.16 0.16 0.16 - - -
Note. Standard — origin lines.
Table 5. Distribution of maize families derived from DK2442MV by GCA classes
Families distribution by GCA classes, %
. Number of
Line group families, pcs. 2019 2020
’ 1 2 3 1 2 3
DK?2443 17 6.4 8.5 3.2 7.4 3.2 7.4
DK?2439 32 11.7 16.0 6.4 19.1 4.3 10.6
DK?2432 14 3.2 6.4 5.3 5.3 5.3 4.3
DK?2440 9 5.3 4.3 - 6.4 3.2 -
DK?2324 8 - 6.4 2.1 2.1 4.3 2.1
DK2322 14 1.1 6.4 7.4 5.3 2.1 7.4
Total 94 27.7 47.9 24.5 45.7 22.3 31.9

material resistant to dry summer conditions. The
highest share of genotypes classified as first
class in 2019 was found among groups with
indices DK2439, DK2443, and DK 2440. This
trend continued in 2020, but the number of such
families in other groups also increased. The
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least promising were samples from the group
with the index DK2324.

Based on the research results, we identi-
fied 25 maize testcrosses that, on average, had
better grain yield indicators than the standard
hybrids DN Korund (by 0.37-0.53 t/ha) and DK
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Burshtyn (by 0.33-0.49 t/ha) (Table 6). The
highest yields were produced by hybrids ob-
tained on the basis of testers Cross255M and
Cross312M. However, among the 25 best hy-
brids, the maternal component was used with

equal frequency (6), and only Cross364M was
represented by 7 combinations. Among the six
families of lines studied, DK2439, DK2440, and
DK2432 were included in the list of the best,
using which 13, 4 and 8 hybrids were obtained,

Table 6. The best hybrid combinations obtained on the basis of lines related to DK2442MV

- Grain moisture content durin
Hybrid Grain yield, t/ha harvesting, % ’
2019 2020 | average 2019 2020 average
Cross364MxDK 2439 5303 9.15 8.40 8.78 15.5 16.0 15.8
Cross312MxDK?2439 s3,3 9.07 8.43 8.75 15.5 16.1 15.8
Cross255MxDK2439 s394 9.08 8.41 8.74 15.7 15.8 15.8
Cross2556MxDK2439 4113, 8.63 8.85 8.74 15.3 15.8 15.6
(DK777MxMS3751)xDK2439 53,3 9.09 8.38 8.74 16.0 16.1 16.1
Cross312MxDK2439 4113, 8.58 8.88 8.73 15.1 15.7 15.4
Cross312MxDK2440 5713, 8.61 8.78 8.69 15.0 16.4 15.7
Cross255MxDK2440 5513, 8.59 8.79 8.69 15.3 15.7 15.5
Cross312MxDK2432 gy, 8.77 8.60 8.68 15.2 16.4 15.8
Cross364MxDK2439 4113, 8.51 8.86 8.68 15.4 15.6 15.5
(DK777TMxMS3751)xDK2439 4113, 8.53 8.83 8.68 15.8 16.0 15.9
(DK777TMxMS3751)xDK2440 5513, 8.52 8.84 8.68 15.4 16.5 16.0
Cross364MxDK2432 5y 8.73 8.59 8.66 15.8 16.4 16.1
Cross364Mx DK2440 ,513, 8.50 8.82 8.66 15.6 15.9 15.8
Cross255MxDK2432 g3, 9.57 7.75 8.66 16.0 15.9 16.0
(DK777MxMS3751)xDK2439 4112, 8.87 8.44 8.65 15.4 15.8 15.6
Cross255MxDK2439 411311 9.37 7.92 8.65 16.7 16.5 16.6
Cross255MxDK2432 5y, 8.72 8.56 8.64 14.8 15.9 15.3
Cross364MxDK?2432 53, 9.54 7.73 8.64 16.4 16.0 16.2
(DK777MxMS3751)xDK2432 531, 9.52 7.76 8.64 15.0 16.1 15.6
Cross312MxDK2439 411311 9.32 7.95 8.63 15.1 15.5 15.3
Cross364MxDK?2439 4112, 8.83 8.43 8.63 16.3 15.9 16.1
(DK777TMxMS3751)xDK2432 551 8.68 8.58 8.63 15.0 154 15.2
Cross312MxDK2432 31, 9.46 1.77 8.62 15.0 155 15.3
Cross364MxDK?2439 13, 8.50 8.73 8.62 15.6 16.3 16.0
DN Korund (standard) 8.12 8.38 8.25 15.8 15.6 15.7
DK Burshtyn (standard) 8.30 8.27 8.29 15.7 15.7 15.7
LSDges | 0.18 0.16 - 0.3 0.4 -

Note. Standard — origin lines.

respectively, which significantly exceeded the
standards. Data on grain moisture content du-
ring harvesting were equal and showed no sig-
nificant differences. Further research resulted in
homozygous lines that were included in the list
of promising varieties and submitted for qualifi-
cation examination of mid-early and mid-ripe-
ning maize hybrids to the Ukrainian Institute for
Plant Variety Examination (UIPVE) in 2023
and 2024. The most productive combination was
DK2442MV*DK239-6 (group index DK2439),
which self-pollinated to produce the lines
DK2439 and DK4239, which were included in 7
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hybrids (DKh Kalius, Hrich 2360, Sunky, DB Ya-
sinia, Motyv, DU Uziria, Lileia). The above lines
were also submitted for registration by the UIPVE.

The genetic pool of the heterotic model
IodentxBSSS/Lancaster was also used in the
hybrids DK Veles, DK Burshtyn, Faiett, and DS
Sula of the FAO 250-350 biological groups.
Based on the best of them, new selection cycles
of BSSS germplasm source material were estab-
lished with the aim of obtaining short-season
lines with resistance to drought, heat, and cold,
and with high combining ability for the trait
“grain yield.”
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Conclusions. Weather conditions in 2019
and 2020 contributed to relatively high grain
yields of hybrids (8.35+0.05 and 7.71+0.06 t/ha,
respectively). These conditions helped us accu-
rately evaluate the source material based on a
set of breeding indicators. The lack of rainfall in
August and September at the end of the maize
growing season levelled out the difference in
grain moisture content between hybrids at har-
vest time. No differentiation in this indicator
may be caused by the close genetic relationship
of the source material. The four testers involved
in the topcross breeding design showed very
similar characteristics of combining ability in
terms of grain yield in the assessment of the S4-
S5 families. The coefficient of impact of the
male component of testcrosses was 0.530 in
2019 and 0.860 in 2020.

According to the research results, we
identified self-pollinated maize families that
were characterised by high values of combining
ability effects in terms of grain yield, namely
DK24395303 (054 t/ha); DK2432 5001 (053 t/ha);
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Yepuenv B. 10., Kpyenosea M. O. Cenexuiiina xapakmepucmuka cimeii KyKypyo3u S;—Ss 6UXIOHOT JiHil
JK2442MB. 3epnosi kyromypu. 2025. 9 (1). 5-12.

epoicasna ycmanoea Incmumym 3eprosux kynomyp Hayionanenoi akademii aepaprux nayk Yrpainu (Y 13K HAAH),
eyn. Bonooumupa Bepraocvkoeo, 14, m. [[ninpo, 49009, Yrpaina

AKTyanbHicTh. Bucoka edexruHictsh 3apomkoBoi miasmu Stiff Stalk Synthetic (BSSS) B cenexiriii-
HUX MPOTrpaMax MPOBiTHUX CBITOBUX KOMIIaHiId 3yMOBHIIA HEOOXiAHICTh OINIBII MIMPOKOTO 11 3aCTOCYBaHHS i
B CEJEKIIHIX KOMMaHisIX YKpainu. [IpoTe, mOmupeHHs: TaKOTO BUXITHOTO MaTepialdy CTPUMY€ETHCS HU3KOIO
YIMHHWKIB: Mi3HBOCTHUTIIICTIO, CTA0KOI0 CTIHKICTIO IO CIIEKH W MOCYXH Ta TPYIHOIIAMH aJanTaiii 10 YMOB
VYkpainu. OqHUM 13 METOAIB MOJINIIEHHS 3apOAKOBO] 1a3Mu BSSS y BITUM3HAHIN ceNleKil € cXpelryBaHHs
i1 3 JIHIAMHM IHIIMX 3aPOJKOBHX ILIa3M aJIANITOBAHUX J0 YMOB YKpaiHu, 30kpema, Jlankactep. Mera nociiakeHb
roJsATana y BUBYCHHI KOMOIHAIIHOT 3/TaTHOCTI 32 03HAKOIO «BPOXKAWHICTH 3epHa» CiMel S4-Ss, CTBOpEHUX
Ha 0a3i JiHil kykypya3u miazmu BSSS JIK2442MB. Matepianau Tta metoan. J{ocimimpkeHHs TPOBEISHI Tpo-
TsiroM 2019-2020 pp. y cneunianeHii TpunineHiit ciBo3mini Y 13K HAAH. [Ing ouinku xombinaniitHoi
3[IaTHOCTI 32 03HAKOIO «BPOKANHICTH 36pHA» CaMO3aNIEHNX CiMel KyKypyA3u BUKOpHUCTaHO 94 3pa3zka S,—
S5 Ta YoTHpH BUXIAHI TiHiil. JloCHiHKeHHS TPOBOANIOCS 32 TOMKPOCHOKO CXEMOIO CXpellyBaHb Ha 0a3i 4oTH-
pH TecTepiB, albTEPHATUBHHUX 33 PiBHEM IPOSBY TeTepo3ucy IuiasM. PedyabTtaTH. BigHOCHO cripusTIvBi
MOTO/THI YMOBH JIO3BOJIIIN c(hOPMYBATH BUCOKUH PiBEHb BPOXKAMHOCTI 3epHa riopuaiB KyKypya3u 8,35+0,05 t/ra
y 2019 p. i 7,71+0,06 — y 2020 p. Ta cTBOpUTH XOpOIHUi (OH AN JOOOPY CaMO3AMMICHUX CiMEH 3a KOM-
OiHAIIIHOO 37JaTHICTIO. AHAJII3 CaMO3alWICHUX CiMEH BUSBUB, 1110 110 Tepioro kinacy 3K3 3a BpoxkaiHicTiO
3epHa Oynu BimHeceni JIK2439 5323; JIK2432 5221; AK2439 41122; J1K2439 411311; K2443 1111,
JK2439 5311; J1K2439 5321, sxi xapakTepu3yBaIHUCh TUIACTUYHICTIO IO PI3HUX YMOB POKIB JOC-JiJIKCHb.
3aranom a0 ywcna 20 Halkpanwx yBiAILM cimM’i 3 iHgekcamu JIK2439 — 10, JIK2443 — 5, JIK2432 — 2, JIK
2422 — 2 ta JIK2440 — 1. Bunineno ribpuay, sKi 3a BpOXKAHHICTIO 3epHA MEPEBHUIIYBAIN T10pUIH CTaHIAPTH
JHH Kopynn (wa 0,37-0,53 1/ra) i AK bypmrun (sa 0,33-0,49 1/ra). BucHoBkM. 3a pe3ynbraTamu
JOCTI/DKEHb BUJIUIEHI caMO3amuiieHi CiM’i KYKypyA3HW, IO Majl BUCOKiI OIIHKHM e(eKTiB KOMOiHaIiitHOi
3ATHOCTI 32 03HAKOIO BPOXKAWHICTh 3€pHA, Ta 3AIMCHEHO X PO3MOJiN 3a THIIOM peakiii Ha 3MiHH YMOB BH-
poutyBanns. HaiGinbm npoaykruBHuME 3a Bucokoi 3K3 Oynu cim’i 3 inaekcom JIK2439, 3 yuncna skux 1aBi
ninii (IK2439MB i [1IK4239MB) nepenano Ha kBamiikatiifHy eKkcriepTu3y. BoHM cTamy CKIa0BUMH CEMU
MEPCIEKTHBHUX T10pUIIB KYKYPYA3H.

Knrouosi cnosa: kykypyosa, camosanuiieni cim’i, 2ibpuo, mOnKpoc, KOMOIHayitiHa 30amHicmo,
YPOodHCAUHICMb 3€PHA, 80I02ICb 3ePHA
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