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MORPHOGENESIS IN EARLY GENERATIONS OF WINTER EMMER /
DURUM WINTER WHEAT HYBRIDS

Morphogenesis profiles in early generations of winter emmer Triticum dicoccum var.
atratum (Host) Koern. / modern durum winter wheat varieties hybrids were established.
High level and frequency of positive transgressions for the grain weight per spike (53.7%
and 85.7%, respectively) and kernel number per spike (53.4% and 57.4%, respectively) in
all three combinations were observed. Emmer plants with amber grain and high levels of
positive transgressions for all performance traits and plant height of < 80cm. (spike length,
spikelet and kernel numbers per spike, grain weight per spike, and 1000-kernel weight)
were selected in F, hybrids between winter emmer / durum winter wheat. The inheritance
coefficients varied, depending on the trait and cross combination.
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INTRODUCTION

Emmer (Triticum dicoccum (Schrank) Schuebl) is valued for its higher nutritional and
dietary properties compared to common wheat, lower requirements on soil and water and higher
resistance to biotic factors [1-3]. At the same time, emmer has some undesirable features, namely:
very coriaceous flowering and spikelet glumes that are snug against kernels and cause poor
threshing, spike brittleness during grain filling, poor resistance to lodging due to tall plants (120-
150 cm).

To solve these problems via emmer breeding, it is necessary to develop appropriate starting
material adapted to specific soil and climatic conditions. Such material can be obtained when
interspecies hybrids are segregated, due to high variability of features, expression of which differs
from that in the parents. Modern varieties of durum wheat are sources of traits for the breeding
improvement of emmer. Emmer breeding was aimed primarily at improving the pasta properties in
combination with high yield capacity.

It is known that in Ukraine winter wheat is usually much more productive than spring wheat.
At the same time, all the emmer varieties included in the State Register of Plant Varieties of Ukraine
are spring. Creation of winter varieties would increase yields of this valuable crop and to cheapen
emmer-based products. However, in Ukraine winter emmer is little known and rarely used in practical
breeding. At the same time, durum winter wheat is bred at the Plant Breeding and Genetics Institute —
National Center of Seed and Cultivar Investigation and the Plant Production Institute named after
V. Ya. Yuriev, and their high-yielding and top-quality varieties are included in the Register. This
determines the expediency of involving these species in breeding as parents and establishing the
inheritance profiles of breeding-valuable traits in their hybrids. In particular, for practical breeding,
positive transgressions for different valuable economic traits obtained in recombinats are important.
Such transgressions occur most frequently when geographically and, therefore, genetically distant
forms within one species or a group of close species are hybridized [4].

Purpose. To establish the morphogenesis profiles in the early generations of hybrids
between winter emmer and modern varieties of durum winter wheat to obtain breeding-valuable
emmer accessions.
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MATERIALS, METHODS AND CONDITIONS

The study was conducted in the experimental field of the Plant Production Institute named
after V. Ya. Yuriev of NAAS (eastern forest-steppe of Ukraine) in 2014-2019. Three varieties of
durum winter wheat (Shulyndinka, Kontynent and Agat Donskoy) and 2 winter emmer accessions
(T. dicoccum var. atratum 0300081 POL, T.dicoccum var. atratum 0300214 USA) were
investigated. They were provided by the National Center for Plant Genetic resources of Ukraine
(NCPGRU). It is quite difficult to obtain such hybrids, as T. dicoccum var. atratum develops very
slowly, and durum wheat plants, on the opposite, develop quickly. Accordingly, the anthesis dates
of the male and female forms do not coincide. To overcome this, we sowed durum winter wheat
very. In addition, the weather in 2016 favored hybrid caryopsis setting.

Seeds of hybrids and parents were sown in a hybrid nursery according to the scheme "female
form — F;, F, - male form™, 40 kernels per row, with an interrow spacing of 15 cm.

The performance of parent and hybrid plants were analyzed by the following traits: plant
height, spike length, spikelet and kernel numbers per spike, spike weight, grain weight per spike,
and 1000-kernel weight (W1000).

The broad-sense heritability coefficients (H?) were calculated from parents’ and hybrids’
variances [5]. The narrow-sense heritability coefficients (h”) were calculated from the regression
coefficients between the parents’ and offspring’s values of the traits [6]. The level (Tj) and frequency
(Tp) of positive transgression were calculated by Voskresenskaya and Shpota’s method [7].

RESULTS AND DISCUSSION

Both species used in crosses (T. dicoccum and T. durum) belong to the same genomic group
(A'B), so they are genetically compatible: they are easily crossed (when their anthesis is
concurrent) and give fertile hybrids. J. McKey [8] regards them as subspecies of one species —
T. turgidum L. Therefore, genetically, their hybrids can be regarded as intraspecies. In our
experiments, the rate of hybrid caryopsis setting was 80-92%.

Emmer completely dominated in Fi; no features of durum wheat were seen: tall plants
(160 cm), large flat black awny spikes (grain weight per spike = 1.59 g), large emmer-like kernels
with 1000-kernel weight of 60 g. F, populations, several traits segregated. We distinguished
emmer- and durum wheat-like types as well as compactoids (forms with very dense spikes [38
spikelets per 10cm] and light threshing. Within each of these types, the spike color (black, white,
grayish-yellow) and kernel color (red, white) were differently combined.

V. F. Dorofeev [9] categorized varieties by height into five classes: dwarfs (< 60cm), semi-
dwarfs (60-85cm), short-stemmed (85-105cm), mid-tall (105-120), and tall (> 120cm). Similar,
however with minor differences (semi-dwarfs of <80cm, low plants of 80-105cm), classification
of varieties is given by S. P. Lyfenko [10].

We distinguished the following classes of plant height in all the types: < 80cm, 81-105cm
(as the most valuable to develop intensive varieties), 106-120cm, and > 120cm (Fig. 1). The
greatest number (22%) of semi-dwarfs (< 80cm) was seen in the ‘UA0300214 / Kontynent’
combination. The total percentage of the most valuable forms for development of intensive emmer
varieties, semi-dwarfs and low forms was also highest in the ‘UA0300214 / Kontynent’
combination (41%). In the ‘UA0300214 / Shulyndinka’ combination there were no semi-dwarfs
among plants with black spikes, whereas plants > 120 cm were the most numerous (71%).

The frequency of positive transgressions for the spike length was 18.9-55.7%, depending
on the combination (Table 1).

Table 1. Variation, level and frequency of transgression for the spike length in F, hybrids
between winter emmer and durum winter wheat, 2018-2019

Combination Max, cm Mean + SD CV,% T % T, %

UA0300214 / Kontynent 9.0 6.5£1.0 15.3 189 |12.1-14.3
UA0300214 / Shulyndinka 11.0 6.7£1.0 15.4 55.7 5.3-57.6
Agat Donskoy / UA0300081 8.0 6.4+0.9 14.9 48 6.4-15.9
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The highest frequency (55.7%) and level (up to 57.6%) of transgressions for this trait was
observed in the ‘UA0300214 / Shulindinka’ combination. The variation coefficient for this trait
was medium (14.9-15.4%).

The total frequency of positive transgressions for the spikelet number per spike ranged 13.6
to 60.2% (Table 2). The highest frequency (60.2%) and level (up to 69%) of transgressions for this
trait were observed in the ‘UA0300214 / Kontynent’ and ‘Agat Donskoy / UA0300081’
combinations — 58.9% and up to 65.1%, respectively.

Table 2. Variation, level and frequency of transgression for the spike number per spike in F;
between winter emmer and durum winter wheat, 2018-2019

Combination Max Mean + SD CV, % Ty % T, %
UA0300214 / Kontynent 24 16.3£3.0 18.2 60.2 7.1-69
UA0300214 / Shulyndinka 27 16.0+2.9 18.1 13.6 5.5-32.9
Agat Donskoy / UA0300081 26 16.9+£2.7 16.1 58.9 6.6-65.1

The highest frequency of positive transgressions for the kernel number per spike was
recorded in the ‘UA0300214 / Kontynent’ combination — 53.4% (Table 3). The total frequency of
transgressions for this trait varied from 22.2 to 53.4%. The highest level of transgressions for the
kernel number per spike was observed in the ‘UA0300214 / Shulyndinka’ combination —
up to 57.4%. The coefficient of variation was within 20-22.2%.

Table 3. Variation, level and frequency of transgression for the kernel number per spike in
F, between winter emmer and durum winter wheat, 2018-2019

Combination Max Mean + SD CV,% T % T, %

UA0300214 / Kontynent 49 31.0+6.9 22.2 53.4 6.0-53.0
UA0300214 / Shulyndinka 54 30.8+6.7 21.6 22.2 7.0-57.4
Agat Donskoy / UA0300081 48 32.0+6.5 20.2 26.7 12.1-55.8

The frequency of positive transgressions for the grain weight per spike was 18.6-53.7%
(Table 4). The ‘Agat Donskoy / UAO300081° combination should be distinguished, since it
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showed the highest frequency (53.7%) and level (up to 85.7%) of transgressions. The coefficient
of variation for the grain weight per spike was within 29.1-32.5%.

Table 4. Variation, level and frequency of transgression for the grain weight per spike in F;
between winter emmer and durum winter wheat, 2018-2019

Combination Max, g Mean + SD CV,% T: % T, %

UA0300214 / Kontynent 2.6 1.4+0.5 32.5 40.3 5.7-84.4
UA0300214 / Shulyndinka 3.0 1.5+0.4 29.7 18.6 5.6-74.7
Agat Donskoy / UA0300081 2.61 1.5+0.4 29.1 53.7 8.9-85.7

The highest frequency (22.0% and 22.3%) and level (5.3-21.1% and 2.6-19.8%) of
transgressions for the 1000-kernel weight were noted were recorded for the ‘UA0300214 /
Shulyndinka’ and ‘Agat Donskoy / UAO0300081° combinations, respectively (Table 5). The lowest
frequency (6.3%) and level (5.0-11.1%) of positive transgressions for the 1000-kernel weight were
noted in the ‘UA0300214 / Kontynent’ combination.

Table 5. Variation, level and frequency of transgression for the 1000-kernel weight in F;
between winter emmer and durum winter wheat, 2018-2019

Combination Max, g Mean + SD CV, % T: % T, %

UA0300214 / Kontynent 61.5 44.2+7.8 17.7 6.3 5.0-11.1
UA0300214 / Shulyndinka 62.4 46.4+6.5 14.1 22.0 5.3-21.1
Agat Donskoy / UA0300081 58.1 44.9+6.9 15.4 22.3 7.6-19.8

In general, the lowest coefficients of variation were recorded for the 1000-kernel weight
(14.1-17.7%) and spike length (14.9-15.4%). The segregation range for the grain weight per spike
was highest in the three combinations —29.1-32.5%. Thus, the hybrid combinations obtained differ
significantly by presence - absence of transgressions on the whole and in their frequency, in
particular.

The results of analysis of F, hybrid plants singled out semi-dwarfs and low forms. The
percentage of low plants (< 80cm) in the ‘UA0300214 / Kontynent’ combination was 21-23%
(Fig. 1). Among the plants with grayish-yellow spikes, the proportion of low (< 80cm) plants was
23%; among the plants with black and white spikes — 21%. Emmer-like plants with vitreous red
and amber grain were selected: kernels are triangular in cross section, sharpened at germs and
tails. The proportions of amber-grained plants with black and white spikes were 5%, and 1% of
plants with grayish-yellow spikes had amber grain. In addition, we selected amber-grained forms
with a high level of positive transgression for all the performance traits and with a plant height of
< 80cm.

In the ‘UA0300214 / Shulyndinka’ combination, the proportion of semi-dwarfs (< 80cm)
was 17% among the plants with grayish-yellow spikes; among the forms with white spikes, the
percentage of such plants was 11%; and there were no such plants among the forms with black
spikes. Emmer-like plants with vitreous red and amber grain were distinguished. The percentage
of such plants in the ‘UA0300214 / Shulyndinka’ combination was 4-5%, depending on the spike
color (Fig. 2). The proportion of white-grained plants was highest (10%) among the forms with
grayish-yellow spikes.

In the ‘Agat Donskoy / UA0300081° F, hybrid population, the proportion of semi-dwarfs
(< 80cm) was within 7-17%. The highest proportions of low plants (17%) and white-grained
forms (8%) were observed in the ‘grayish-yellow spike’ class. Amber-grained plants had low
levels of transgression for the spike performance, or their performance was similar to the parents’
performance. It should be noted that these patterns were observed in all the combinations.
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A considerable number of transgressive plants and rather high levels of expression of the
performance traits as well as combination of the performance characteristics with organoleptic
qualities of grain justify good perspectives of these hybrid combinations.

To solve breeding challenges, it is necessary to understand how valuable economic traits
are inherited. Broad- and narrow-sense heritability coefficients of quantitative traits, as numerous
studies demonstrated, vary considerably [11, 12], which is due to genetically distant forms
involved in crossing.

The spike performance elements in the F;, hybrids between winter emmer and durum wheat
had various heritability coefficients (Table 6). Selection allowed us to single out long-spiked
forms with large kernels. Spike length is determined by many additive genes localized in almost
all wheat chromosomes, which in some cases dominate in various degrees, over-dominate or show
non-allelic interactions [13, 14].

Table 6. Heritability of the spike performance elements in the F, winter emmer / durum
winter wheat hybrids, 2018-2019

Combination Spike Spikelet Kernel Grain weight | W1000
length number number per spike
per spike | per spike
UA0300214/ Kontynent 0.61/0.36* | 0.15/0.13 |0.51/0.49 |0.51/0.50 0.34/0.31
UA0300214/ Shulyndinka 0.73/0.63 |0.13/0.12 |0.18/0.14 |0.19/0.16 0.56/0.54
Agat Donskoy / UA0300081 |0.46/0.31 |0.10/0.10 |0.58/0.30 |0.15/0.14 0.55/0.52

* broad-sense heritability coefficient (H”)/ narrow-sense heritability coefficient (h%)

The broad-sense heritability index for the spike length varied within 0.46-0.73, and the
narrow-sense index — within 0.31-0.63 (Table 6). In breeding experiments, both of the coefficients
are important. Their comparison allows determining the variability portion attributed to additive
and non-additive effects, and, on this basis, choosing a method of evaluation and selection of
breeding material. In the ‘UA0300214 / Shulyndinka’ and ‘Agat Donskoy / UA0300081°
combinations, the broad- / narrow-sense heritability coefficient ratios were 0.73/0.63 and
0.46/0.31 respectively. Since the difference between the two coefficients is insignificant, we can
conclude that the genotypic variability in these combinations is due to the additive effects of
genes, and phenotype-driven selection will be close to genotype-driven selection. In the
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‘UA0300214 / Kontynent’ combination, the difference between H? and h? is significant
(0.61/0.36); therefore, selection by phenotype will not give forms with genetically-determined
expression of the traits.

The spike performance is significantly affected by the spikelet number per spike. In our
study, the heritability indices for the spikelet number per spike were quite low (0.10-0.15),
indicating a wide phenotypic diversity with narrow genotypic diversity, and, therefore, the
probability of selection of desirable genotypes by phenotype will low.

Recent studies demonstrated that wheat grain yield is influenced rather by the kernel
number per spike than by the kernel size [15, 16].

In our experiments, the heritability index for the kernel number per spike in the
‘UA0300214 / Kontynent’ and ‘Agat Donskoy / UAO300081’ combinations was 0.51 and 0.58,
respectively (Table 6). In the ‘UA0300214 / Shulyndinka’ combination, this index was 0.18.
Comparison of the broad- and narrow-sense heritability coefficients leads to the conclusion that
selection by the kernel number per spike will give the best result in the ‘UA0300214 / Kontynent’
combination (0.51/0.49), and selection by this trait in the ‘UA0300214 / Shulyndinka’
combination will be unproductive.

Our data are consistent with the results of other researchers [17], who recorded rather high
heritability of the kernel number per spike. S. Wegrzyn and L. Pochaba [18] noted epistasis when
they investigated the heritability of the kernel number per spike in spiked cereals.

The grain weight per spike is one of the main elements of the spike performance. The
inheritance of this trait is polygenic [19]. In our experiments, the highest broad-sense heritability
coefficient was observed in the ‘UA0300214 / Kontynent” combination —0.51.

Given the narrow-sense heritability coefficient of 0.50 for the grain weight per spike, we
can assume that the genotypic variability is due largely to the additive effects of genes, and
selection by this trait in a population will be effective.

1000-kernel weight is an important element of grain yields in cereals and an important
characteristics of grain. Numerous studies have demonstrated a complex genetic control of this
important trait [20]. Environmental conditions, such as water deficit and high temperatures during
the growing period, nutrition, etc., affect the plant performance.

In our study, sufficiently high broad- and narrow-sense heritability coefficients for the
1000-kernel weight were found in the ‘UA0300214 / Shulyndinka’ (0.56/0.54) and ‘Agat Donskoy
/ UA0300081’ combinations (0.55/0.52), whereas in the ‘UA0300214 / Kontynent” combination
this indices were 0.34/0.31 (Table 6).

Analysis of starting forms and hybrid offspring leads to the conclusion that in order to
create starting material of winter emmer with strong expression of performance traits and
organoleptic qualities of grain one should involve durum winter wheat varieties with a 1000-
kernel weight of >46 g.

There were significant differences between the heritability coefficients, depending on
parents. Relatively high narrow-sense heritability coefficients were observed for the spike length
in the ‘UA0300214 / Shulyndinka’ combination (0.63); the narrow-sense heritability coefficients
were high for the kernel number per spike (0.49) and grain weight per spike (0.50) in the
‘UA0300214 / Kontynent’ combination. Assessment of the heritabilility of specific components of
the yield revealed that the 1000-kernel weight had the highest coefficint across the combinations
(0.31-0.54). Therefore, these are the most reliable traits that should be used to perform individual
selections in early generations (F2) with a high probability of developing lines with desired traits.

Our results are consistent with the literature data, which indicate a high heritabilility of the
1000-kernel weight [21, 22].

It is known that the minimum value of the heritabilility coefficient, by which successful
selection in early generations can be made, should be around 0.50 [6]. Table 6 shows that such
coefficients are intrinsic to the spike length and 1000-kernel weight grains in the ‘UA0300214 /
Shulyndinka’ combination, to the grain weight per spike in the ‘UA0300214 / Kontynent’
combination and to the 1000-kernel weight in the ‘Agat Donskoy / UA0300081’ combination.
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The broad-sense heritability coefficient for the spikelet number per spike ranged 0.10 to
0.15; the narrow-sense heritability coefficient —0.10 to 0.13, therefore, selection by the spikelet
number per spike is not effective. Selection by traits with low heritability coefficients is
recommended to start in later generations to eliminate waste of valuable forms.

CONCLUSIONS

The breeding value of hybrids between winter emmer T. dicoccum var. atratum and
intensive varieties of durum winter wheat was determined. Generally, the highest frequencies and
levels of transgression in F, hybrids between winter emmer and durum winter wheat were
observed for the grain weight per spike (Ts = 53.7%; T, = 85.7%) and kernel number per spike (Tt
= 53.4%; T, = 57.4%).

The highest frequency of transgressions for the 1000-kernel weight was recorded in the
‘UA0300214 / Shulyndinka’ (22%) and ‘Agat Donskoy / UA0300081° (22.3%) combinations.

The ‘UA0300214 / Kontynent’ combination comprised forms with emmer-like vitreous
amber grain, with a high level of positive transgressions for performance and short-stemed forms
(< 80cm).

We demonstrated that, in order to develop starting material of winter emmer with strong
expression of the performance traits and organoleptic qualities of grain, it is necessary to involve
durum winter wheat varieties with a 1000-kernel weight of > 46 g.

When winter emmer is crossed with durum winter wheat, the most reliable traits for
individual selection in the early generation (F;) are the kernel number per spike and 1000-kernel
weight.
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P®OPMOYTBOPEHHSA B PAHHIX ITOKOJIIHHAX I'IBPUAIB MI’K O3UMHUMH
MMOJIBOIO TA IIIEHUIEIO TBEPJAOIO

MeTta: BCTaHOBUTH XapakTep (OPMOTBOPUOTO MPOIECY B PaHHIX MOKOJIHHSAX TiOpHIiB

MK MOJOOI0 O3MMOI0 1 CYYacCHMMH COpTaMH IIIICHUII TBEPAOI O3MMOI, CHPSIMOBAaHOIO Ha
OTPUMAaHHSI CEJICKIIIMHO IIIHHUX (OPM MOJIOH.
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Pe3ysabTaTi Ta 00roBopenHs. BuBuanu Tpu komOiHawii riOpuaiB Mixk 3pa3kaMu 1oJjaou
osumoi T. dicoccum (Schrank) Schuebl.) var. atratum i copramu mimeHuIi TBEpAOi O03UMOL
[lymuaainka, Kontunent 1 Arat goHckoil. Y Fi moBHicTIO gominyBasia monba. B F, Bumineni
MOPGOTHIH TIOJIOU, TIIEHUI TBEepAOoi 1 popMu 3 Ayke HIUTBHUMHU KojoccsiM (38 KOJIOCKIB Ha
10 cM) i JIerKUM BUMOJIOTOM. Y MeXaX KOXHOTO 3 IUX MOP(OTHUIIIB MO-Pi3HOMY MOETHYBATUCS
KoJIip Kojioca (4OpHuUM, Oinuii, maseBuil) 1 koiip 3epHa (uepBoHMH, Oinmif). HaiiGinbmioro
KUTBKICTIO (22 %) HamiBKkapiukiB (10 80 cM), LIHHUX AJIi CTBOPEHHS COPTIB MOJIOU 1HTEHCUBHOTO
TUIy, XapaktepusyBanacsi koMmOiHamis nonda UA0300214 / KontuHeHT. Bucokumu 4actoToro 1
CTYIIEHEM TpaHCTpecii 1o mMaci 3epHa 3 Kojocy (BinnosinHo 53,7 %; mo 85,7 %) 1 maci 1000 3epen
(22,3 %; mo 19,8 %) Buniamnacs koMOiHamis Arat goHckoi / moadoa UA0300081. YV xomGiHarmii
UA0300214 / KontuneHT BuaUIeHI KopoTkocteOenbHi (< 80 cM) dopmu 31 ckimonomiOHuM
OYpLITHHOBHM 3€pHOM TOJO'STHOTO THIy Ta BHCOKHM CTYICHEM MO3HTHBHUX TpPaHCTpECi 3a
MPOAYKTUBHICTIO. Y Il ke KOMOiHAIii BiJI3HAYEHO BWIIUI, HDX B JIBOX IHIIUX, KOCPIIIEHT
YCHaJKOBYBAHOCTI y LIMPOKOMY pPO3YMiHHI Macu 3epHa 3 komoca: 0,51 mpu xoedimieHTi
yCHaJKOBYBAaHOCTI Y By3bkoMy po3yMiHHI 0,50. Bucokumu xoedimieHTaMHu yCITaJIKoBaOCTI Macu
1000 3epeH B HMIMPOKOMY 1 BY3bKOMY PO3yMiHHI XapaktepusyBamucs komOinamii UA0300214 /
[ymuuniaka (0,56 / 0,54) i Arar monckoit / UA0300081 (0,55 / 0,52). HeBucoka pi3HUIS MiX
Koeil[ieHTaMi YCIIaJKOBAHOCTI y IIMPOKOMY 1 BY3bKOMY PO3YMiHHI CBIJYUTh NMPO aJUTUBHHUH
e(eKT reHiB 1 BUCOKY €(PeKTHBHICTh BIOOPY 3a IMMHU O3HAKaMH B PaHHIX MOKOJIHHSX T10pHIIB.
KoepinieHT ycnaaxkoBaHOCTI KUIBKOCTI KOJIOCKIB y KOJOCI B HIMPOKOMY 1 BY3bKOMY PO3YMIHHI
ctanoBuB Bix 0,10 mo 0,15, BiaOip 3a 1i€r0 03HAKOIO CIi/I MOYMHATHU B OLIBII Mi3HIX TOKOJIHHSX.

BucHoBku. BcraHoBieHO cenekuidHy IUHHICTH TiOpuAiB MoaOKM 3BHYANHHOT O3UMOI
T.dicoccum var. atratum 3 iHTEHCHMBHHMH COPTaMH IIIICHHIN TBEPAOi 03uMOi. J[asi CTBOpEHHS
BUXIJTHOI'O MaTepiaiy MojJOoHu 03MMOi 3 BUCOKUMHU MPOTYKTUBHICTIO 1 OPraHOJIECIITUYHUMU SKOCTAMU
3epHA CJIiJ] 3aJy4aTH COPTH MIISHHUITl TBepAoi o3uMoi 3 Macoro 1000 3epeH He HUKYE 46 T.

KuarouoBi caoBa: nonba osuma, ycnaokogyeamicme, mpawncepecis, nueHuys meepod,
NPOOYKMUBHICMb.
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P®OPMOOBPA3ZOBAHUE B PAHHUX IHTOKOJIEHUAX 'MBPUIOB MEKIY
O3MMbIMMU 1TOJIBOU U ITIIEHUIIEX TBEPJIOU

Heanb: ycraHOBUTH XapakTtep (popmMooOpa3oBaTEIBHOTO MPOIECCa B PAHHUX MOKOJICHHUSIX
rHOpPUIOB MEXKIy MONO0N O3MMON M COBPEMEHHBIMH COPTAMH MIICHUIIBI TBEPJOW O3UMOIA,
HAIPAaBIIEHHOTO HA MOJIyY€HUE CEJIEKIIMOHHO HEHHBIX (POPM MOJOBI.

Pe3yabTaTsl n obcyxaenue. l3yuanu Tpu koMOMHanMM rHOpPUIOB MEXIy oOpa3LaMu
nosioer o3umoii T. dicoccum (Schrank) Schuebl.) var. atratum u copramMu mIEHUIBI TBEPIOH
o3umoii lyneinauaka, KontuneHnTt u Arar qonckoi. B Fi monHocThIO ToMUHHpOBaia monda. B
F, BeiienieHbl MOPQOTHUITBI TTOIOBI, MIIEHUIBI TBEPAOH U (HOPMBI C OUEHB TIOTHBIMH KOJIOCHSIMU
(38 xomockoB Ha 10 cMm) 1 JerkuM BBIMOJIOTOM. B mpenenax kakmoro u3 3Tux MOp(OTHUIIOB TO-
pa3HOMY COYETANUCh LBET KoJioca (YepHBIN, Oesbli, ManeBblii) U IBET 3epHA (KpacHBIM, OeIblii).
Hait6onpmum kommdectBoM (22 %) momykapnukoB (10 80 cM), IEHHBIX AJIA CO3[aHUS COPTOB
oJ0bI MHTCHCHBHOTO THIIA, XapakTepu3oBaigach komOumHanus monba UA0300214 / KoHTHHEHT.
BricokuMM 4acTOTOW W CTEMEHBIO TPAHCTPECCHM IO Macce 3epHa ¢ Kojoca (COOTBETCTBEHHO
53,7 %; mo 85,7 %) u macce 1000 3epen (22,3 %; mo 19,8 %) Beimemmiach KOMOMHAIMS AraT
noucko# / monba UA0300081. B komoOunanmun UA0300214 / KOHTHHEHT BbIZAEICHBI (OPMBI CO
CTCKJIOBUIHBIM SIHTAPHBIM 3E€PHOM TMOJOSHOTO THUMA, BBICOKOM CTEMEHBI0 TMOJIOXKUTEIbHBIX
TPAHCTPECCHI MO MPOAYKTUBHOCTH M KOopoTkocteOenpHble (< 80 cMm). B 3T0it ke kKoMOWHAIUU
OTMEYeH OOJIBIINI, YeM B JIBYX APYTHUX, KOIDPHUIMEHT HACICTyEeMOCTH B IIHPOKOM CMBICIIE
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Maccel 3epHa ¢ komoca: 0,51 mpu kosddunmente Hacnemyemoctrn B y3koMm cmbicie 0,50.
Bricokumu koadduimentamu HacienyeMocTd Macchl 1000 3epeH B MIMPOKOM M Y3KOM CMBICTIE
xapaktepuzoBanuch  komOunaimu  UA0300214 / yneiaauaka  (0,56/0,54) wu Arar
nouckoit / UA0300081 (0,55/0,52). bnuzocts k03()(UIMECHTOB HACIEIYEMOCTH B IIMPOKOM M
y3KOM CMBICIIaX CBHJAETEIBCTBYET 00 agauTHBHOM 3(P¢eKTe TeHOB M BBICOKOU IPPEKTUBHOCTH
oTOopa Mo 3TUM MpH3HAKaM B paHHUX MOKoJeHUsAx TubpunoB. KoedduimeHt HacmegyemocTu
KOJIMYECTBA KOJIOCKOB B KOJIOCE B IIMPOKOM M y3KOM cmuciax coctasisut ot 0,10 mo 0,15, otbop
10 ATOMY MPU3HAKY CJIeAYyeT HAUMHAThH B 00JIee MO3THUX MOKOJECHHUSIX.

BbiBoJbI. YCTaHOBJICHA CEJNEKIMOHHAS IEHHOCTh THUOPHUIIOB IMOJIOBI OOBIKHOBEHHOM
o3umoii T.dicoccum var. atratum ¢ MHTECHCHBHBIMH COPTaMH IIIICHHUIIBI TBEPAOH 03MMOi. J{is
CO3JaHHUA HCXOAHOrO MaTepuasa TOoJO0bl O03UMOM € BBICOKUMHU TMPOAYKTUBHOCTBIO U
OpPraHOJIEITUYECKUMHU Ka4eCTBAMHU 3€pHA CIIEIyeT MPHUBJICKATh COpTa MIICHUIBI TBEPION 03UMOM
¢ maccoit 1000 3epen He HUKe 46 T.

KuloueBble ciioBa: nonoa o3umas, Haciedyemocms, mpaHcepeccus, nueHuya meepoas,
NPOOYKMUBHOCMb.

YIK 633. 11:575:581.19 DOI: 10.36814/pgr.2019.25.06
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CTABLUIBHICTD TA INIACTUYHICTb MACH 3EPHA 3 KOJIOCY,
MACH 1000 3EPEH TA BPOXKAUHOCTI CEPEJHbOPOCJIUX TA
HAIIIBKAPJIMKOBUX I'EHOTHIIB INIIEHUII M’SAKOI O3UMOI

Buxianeno pesynpratn ominku B 2015-2018 pp. HamiBKapIMKOBUX 1 CEpeIHBOPOCIIHX
3pa3kiB miieHuIl M’ akoi o3uMoi konekiii HIII'PPY 3a cTabuibHICTIO Ta MIACTHYHICTIO MacH
3epHa 3 Kkojocy, Macu 1000 3epeH Ta BpokaiHOCTI. 3a pe3ynbTaTaMH IPOBEIECHOIO
BUBYCHHS Ta aHai3y BHU3HAUYEHO, L0 YacTKa 3pa3KiB 3 BHCOKOIO T'OMEOCTATUYHICTIO
(bi <1) 3a BpoaifHICTIO € OLIBIIO IJIsi CEPEIHBOPOCIUX TeHOTUIIB 1 ckinanae 70,6 %, 3a
macoro 1000 3epen — 64,7 % Ta macoro 3epHa 3 konocy — 58,8 %. BunineHo mxepena 3
BHCOKOIO TOMEOCTAaTUYHICTIO MacH 3epHa 3 KoJiocy: 3opemnaj 61101epKiBChKUN Ta AHATOMIS
(UKR); macu 1000 3epen: Kpaca naniB (UKR) ta Ilona (SVK); yposxkaiinocri: ITouaiina,
Kpaca nanis, lapynok IMoximis (UKR), Anens, Kazauka (RUS), OR2070011 (USA), llona
(SVK). Takox BUAIICHO 3pa3KH 3 LIMPOKOIO CKOJIOTIYHOK pEaKI€ro, sSKi MOXKYTh
peai3yBaTd MOTEHINAA YPOXKAaHHOCTI 3a CHPHUATIMBHX yMOB BupoimyBanus (bi >1) 3a
Macoro 3epHa 3 KoJiocy: 3openan OinonepkiBebkuid, Anaroms (UKR); macoro 1000 3epen:
I'apmonika, [punaga (UKR), Mockeuu (RUS), Aran (AZE ); ypoxaiiHicTio: 3opemna
oimonepkiscbkuid, [Ipunaga (UKR), Moposko, Bux (RUS).

KuarouoBi cinoBa: 3pazok, nuwenuys m’saka o3uma, cmabilbHiCmMb, NIACMUYHICb, Macd
1000 3epen, maca 3epHa 3 KOAOCY, YPOACAUHICb, 0HCeEPeENO, eMAIOH.

BCTYII
OnHUM 13 HAMBaKIMBILIMX 3aBJaHb y CEJNEKIiHHIA poOOTI € MiBUILIEHHS BPOKaHOCTI Yy
HOBUX copTax. Benuke 3Ha4YeHHS MPHU [IbOMY Ma€ aJalTUBHUI MOTEHITIAN Ta CTAOUIBHICTh O3HAK,
AK1 CIIPUSIIOTh €()eKTUBHOCTI BIIPOBAKEHHSI PE3YNbTATIB CEJIEKIIIHOr0 mnpouecy y BUpOOHUITBO.
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