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The possibility of using natural and artificially created species and
synthetic amphidiploids to expand genetic diversity and to enrich gene
pool of bread wheat by new original hereditary material was shown. It is
advisable to involve wheat introgressive forms with genetic material from
related species for breeding improvement of wheat by grain quality. Just
the lines with genetic material derived from 7. dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum and amphidiploids WAeAH
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschii), AS 7
(T. durum / Ae. tauschii), and Ae. cylindrica possessed the highest rates of
sedimentation, gluten and protein content.
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Introduction. The potential of modern wheat varieties productivity
reaches 10-ton mark, but production of high quality food grains remains
difficult task of the state level. Creation of modern varieties with high protein
content in grain needs new genetic sources, because the gene pool of domestic
bread winter wheat varieties for this trait is very limited. Most introduced
sources are not adapted to the climate conditions of zone of Right-Bank
Forest-Steppe, have low frost resistance and are affected with diseases being
common in the region. To solve actual tasks of modern breeding, available
genetic diversity of bread wheat is insufficient, so the researchers have to
involve gene pool of cultivated and wild species of the tribe Triticeae Dum.
in crossbreeding. Some of them have related genomes and are able to transfer
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traits by common crossing. For the prevailing wild species it is necessary to
use special methods of conversion of alian genetic material into a form being
more accessible to initiate recombination processes and obtaining lines with
translocations or substitution of chromosome and entire sub genomes.

Analysis of literature, formulation of the problem. During the 20th
century breeders in many countries worldwide are trying to apply genetic
pool of cereal related species and genera and to improve existing methods
of introgression of hereditary material into bread wheat genome in order to
enrich its gene pool [1-4]. Such studies contribute to progress in breeding
this important food crop [5]. Creation and use of artificial amphidiploids is
one of the effective methods [6-7]. They are mostly the same level of ploidy
as bread wheat has and when crossing are able to produce viable offspring
without use of in vitro embryo rescue technique.

Answering the high requirements for the current generation of commercial
varieties of cereal crops, climate changes, and the emergence of new races
of pathogens the opportunity to reconstruct genome of bread wheat by
introgression of genetic material of related species and genera is of great
importance in modern breeding. Recently a new trend in wheat breeding—
creation of varieties for special purposes (pasta, confectionery or industrial use)
based on the original genetic material is being successfully developed [8].

The purpose of the research is to expand genetic diversity by means of
introgression of chromosomal material from alien species and to create new
genetic sources capable of improving the existing gene pool of bread winter wheat
by individual components of important trait, such the grain and flour quality is.

Material and methods of researches. The study was conducted with
lines of bread winter wheat that we have created by wide hybridization
in years earlier. Bread winter wheat varieties Podolianka, Myronivska
65, Myronivska 61, Lybid, Pyvna, Vesta, Snizhana, Donetska 66, Perlyna
Lisostepu as well as durum winter wheat varieties Tytan, Zolote runo
were involved into wide crossing. Artificially created species 7. kiharae
Dorof. et Migusch. (T. timopheevii / Ae. tauschii) 2n=42, T. miguschovae
Zhir. (T militinae / Ae. tauschii) 2n=42, synthetic amphidiploids obtained
from the National Center for Plant Genetic Resources of Ukraine, namely,
wheat-aegilops amphiploid hybrid WAeAH (T. dicoccum / Ae. tauschii)
2n =42, AD (de. ventricosa / T. dicoccum) 2n=56, AD 221-4 (T. persicum
/ Ae. tauschii) 2n=42, wheat amphiploid hybrid WAH-39 (T. dicoccum /
T sinskajae) 2n=42, and species T. sphaerococcum Persiv., T. polonicum L.,
T durum Desf., T. turanicum Yakubz., T. turgidum L., T. spelta L.,
T. compactum, T. dicoccum, genome-substitution form Avrotyka and two
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Aegilops Ae. cylindrica Host, Ae. tauschii Coss. were used as pollinators.
Productivity of lines was evaluated in plots of breeding and control nurseries
as well as preliminary and competitive strain testing. In hybridization twirl-
method of female plant pollination [9] was used. Indices of grain quality
were determined in accordance with common methods.

Results and discussion. Works on introgressive hybridization at the
Laboratory of Genetics have been being carried out during twenty years.
It has been proved that introgressive crossbreeding induces powerful
formative process which performs in successive series of generations, thus
providing great opportunities to conduct targeted selection of material to be
involved in breeding for high level of productivity [10-11], frost resistance
[12], resistance against diseases (powdery mildew, brown rust, common
bunt) [13-14], and indices of grain and flour quality [15-17].

Cultivated and wild wheatrelatives and amphidiploids developed with their
participation per se cannot be donors for use in breeding practice because they
do not meet requirements for them. They are crossed with difficulty, have low
fertility and are associated with a number of negative traits. Therefore, as the
first step in our long-term work various genetically stable high fertile material
was created based on wide crosses. On the second, equally important stage
the material with a complex of agronomic traits was identified through the
use of morphological, cytological, and electrophoretic analyses, evaluation
of productivity, disease resistance, grain and flour quality, frost resistance
and winter hardiness among the huge diversity of forms created. On the last
stage donor properties of the best lines with a high level of manifestation of
valuable traits were tested in the system of simple and diallel crosses.

Some wheat relatives were remarkable for high protein content in grain,
valuable properties of gluten complex and were able to improve the quality
indices of breeding material. Since 2011 based on F, hybrid combinations of
introgressive origin the individual head selections were conducted in order to
obtain more constant material. In 2014-2015, the 40 lines thus obtained were
evaluated for indices of grain and flour quality, and the best of them were
passed to nursery collection of MIW as sources of these traits (Table 1).

Lines derived from hybrid combinations Favorit / Avrotyka //
Myronivska 61 / Podolianka were the most high-protein; moreover some
of them had 16.6% protein content on average over two years. Selected
lines from hybrid combination Myronivska 61/ Ae. cylindrica // Podolianka
were the best by sedimentation indices being 60-74 ml in 2014 and 71-77
ml in 2015, whereas selected lines from combination Favorit / T. durum //
T. polonicum / Podolianka were the best by wet gluten content (40.4-45.4%).
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Table 1

Grain quality characteristics of the best introgressive
lines of bread winter wheat (2014-2015)

Wet

Protein | Sedimen- | Protein | Sedimen- gluten, | GDI,

content, | tation |content,| tation

Origin % index,ml| % |index, ml cog/tent unit
0
2014 2015
Podolianka, St 12.1 52 13.6 52 334 | 83

Lybid / AS-7 // Vesta 14.7 46 13.7 43 31.8 92
13.7 60 14.3 64 36.7 98

Favorit/ T. compactum
// Myronivska 61 / Vesta 15.8 31 174 39 467 105
14.5 71 15.3 56 38.2 83
F T — 14.5 71 134 65 334 112
avort . compac um
Myronivska 61 / Pyvna 13.7 66 13.6 64 35.5 98
13.6 60 13.8 67 34.2 86
13.2 61 14.6 69 36.1 79
Favorit / Avrotyka // 13 0 64 14 9 70 39 1 102
Myronivska 61 - - -
P Podolianka 123 | 63 | 149 [ 69 | 387 | 98
12.8 62 15.6 78 3717 88
Favorit/ T durum /| |_13.0 51 15.9 68 | 404 | o1
T. polonicum / 13.6 58 16.9 64 454 | 102
Podolianka 14.3 64 16.5 69 434 | 91
. 13.6 64 16.0 71 421 98
zﬁgrgy“l‘l&kﬁcﬁl /// 12.4 60 16.2 75 24| 76
Podolianka 13.2 64 14.8 71 35.6 83

13.9 74 16.0 77 42.1 91

In 2015 grain protein content for 40 lines obtained by distant crosses
varied within 10.9-17.4%. For 29 lines (72%) of them protein content was
13% and above thus exceeding standard Podolianka (12.8%), whereas 11
lines (28%) were characterized with the level of the standard or lower.
Distribution of winter wheat introgressive lines by protein content in 2014-
2015 is shown in Figure 1.

Sedimentation index ranged from 36 to 78 ml. Half (20) of the lines tested
met the requirements of strong wheat category for this trait, and 9 lines inferior
standard Podolianka (48 ml). Distribution of winter wheat introgressive lines
by sedimentation index in 2014-2015 is shown in Figure 2.
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By wet gluten content significant part (78%) of introgressive lines
studied belonged to the category of strong wheat, moreover 65% of them
exceeded the value of standard (30.9%). Figure 3 presents the distribution
of winter wheat introgressive lines for this index (2015).

Number of lines, pcs

16.9 o 210-
. 22.9
Protein content, %

Fig. 1. Distribution of winter wheat introgressive lines for protein content

Number of lines, pcs

2014
30-39 40-49 05 2015
A 60-69

70-79

Sedimentation index, ml

Fig. 2. Distribution of introgressive lines by sedimentation index

The introgressive lines that combine high productivity with other important
economic traits are especially valuable ones. They annually are tested in
various nurseries and used in breeding programs of MIW as sources of useful
traits. 292 lines of introgressive origin were transferred to breeding nursery
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of the Laboratory of Winter Wheat Breeding in 2014, and 187 lines were
transferred in 2015. Some of them (49 lines) that distinguished by high level of
crop capacity combined with other valuable traits were sown for further study
in the control nursery. The best of them were obtained involving wheat species
T spelta, T. polonicum, T. turanicum and T. sphaerococcum (Table 2).

OSC—=NWhRURAIXOS
P

Number of lines, pcs

1.

25-28 29-32 33-36

37-40
Wet gluten content, %

41-44

4548

Fig. 3. Distribution of introgressive lines by content of wet gluten (2015)

Table 2
Characteristics of the best introgressive lines of breeding nursery
(MIW, 2015)
‘;‘ ° o g o
2en| 225 EE|ES| B | B
Origin 5|29 28 55| 3| 2 g5
58|82 |~5|52|25| 8 |57
O n
Podolianka, St 300 | 453|128 69 {309] 68 | I
%‘g‘;f;ﬁ;jﬁ’;ﬁ o~ fg‘kr;’)m 7 395 | 471 | 128 51 | 266 66 | 1
Line 196 / Pyvna 388 [491 141 ] 60 [356] 88 | 1I
Perlyna Lisostepu / Favorit / Avrotyka | 386 | 522|119 | 60 [260]| 76 | 1
T. turgidum / T. miguschovae 375 (467126 65 | 321 | 88 | 1I
IT’odoliar}ka / Favorit / Tytan // 374 51611241 48 12801 66 | 1
" turanicum / T. sphaerococcum
Myronivska 65 / SHH-190/99 364 | 452 | 11.6 | 53 123959 | I
Line 131 / Pyvna 355 | 546|127 | 60 |30.6( 80 | II
Line 193 (Favorit/ T. spelta //
Myronivs(ka 61/ Podol?anka) 348 14921126 59 12941 70 | I
Line 193 / Pyvna 339 [501]140] 76 [353] 76| 1
Line 106 / Donetska 66 // AS-7 304 | 520|131 71 |311]62| 1
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Annually productivity of lines obtained by wide crossings was evaluated
on the plots of breeding and control nurseries, preliminary and competitive
strain test. Thus, in breeding nursery introgressive Line 246 created on base
of hybrid combination Favorit / 7. durum // T. polonicum / Podolianka was
among the best by productivity, with high grain quality and substantial
resistance to diseases (see Table 2).

Combination Line 196 / Pyvna was selected by productivity and protein
content and wet gluten content, combination Line 131 / Pyvna was selected
by 1000 kernel weight, and line 7. turgidum / T. miguschovae was singled
out for resistance to powdery mildew and Septoria leaf etc. Moreover, other
indices of these lines were also quite high. The overall comparison of the best
lines relative to the standard is shown in Figure 4. The indices are presented in
percentage relation to the average by the experiment which is taken as 100%.

- - - -Line 106 / Donetska 66 / AS-7  -----Line 106 / Snizhana — - -Line 131 // Lybid / AS-7
— —Line 131/ Pyvna Line 200 / Vesta Podolianka,, St
Plot yield
GDI . .
1000 grain weight

Wet gluten content Protein content

Sedimentation index

Fig. 4. Characteristics of some introgressive lines (MIW, 2015)

As Figure 4 shows, introgressive lines we have created exceeded the
standard Podolianka practically by all given indices. They were sown in the
control nursery for further study.

In 2015 in the competitive strain testing of Laboratory of Winter Wheat
Breeding line Lutestsens 37292 which was obtained through wide hybridization
exceeded in crop capacity standard Podolianka by predecessor rape on
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0.39 t/ha, by maize on 0.14 t/ha, having positive characteristics by grain
quality and resistance to biotic and abiotic environmental factors. Three better
lines obtained involving species T turanicum, T. sphaerococcum and genome
substituted form Avrotyka also were sown to be harvested in 2016. Breeding
work is conducted successfully when involving created through introgressive
hybridization lines which resulted in determination of level of manifestation of
agronomic traits and better examples with high productivity and resistance to
biotic and abiotic environmental factors have been singled out.

The lines with genetic material from 7. dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum, amphidiploids WAeAH
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschii), AS 7
(T. durum / Ae. tauschii) and Ae. cylindrica were remarkable for the highest
indices of sedimentation, gluten and protein content.

Conclusions. 1. The use in wide crossings natural and artificial created
species, synthetic amphidiploids pushes the limits of genetic diversity and
enriches the gene pool of bread wheat by genetic material from related forms.

2. The best introgressive lines annually are tested in various links of
breeding process and used in breeding programs of the Institute.

3.40 winter wheat lines obtained on basis of wide crosses have been transferred
to the collection nursery of MIW as sources of high quality of grain and flour.
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BUKOPUCTAHHA 'EHO®OHAY CIHHOPIJHEHUNX
BUJIIB J1JIS1 CEJEKIIIHHOIO BAOCKOHAJEHHSI
INIEHUII 3A SAKICTIO 3EPHA

Jdemuno O.A., TOKTOp CiTbCEKOTOCIIOAAPCHKUX HAYK

Kouroua I.C., kanauaat 6i0710TiYHHX HAyK

IIpasnsisa 1.B.

IOpuenko T.B., kaHIuAaT CiIbCHKOTOCIIONAPCHKUX HAyK
MupoHniBcekuii iHCTHTYT mmenuni imeHi B.M. Pemecia HAAH, Ykpaina

MeTta. Po3mumpuTi reHeTHUHY Pi3HOMAaHITHICTh LIISIXOM 1HTpOTpecii
XPOMOCOMHOTO MaTepiaiy 3-3a MeX BHJIy Ta CTBOPSHHsI Ha I1ii OCHOBI HO-
BHUX TCHETUYHUX JDKEPEJ, 3aTHUX IOJIMIIMTA TeHOMOH]T 03UMOI M’SIKOT
MIICHHUIII 32 OKPEMUMH CKJIaIOBUMH TaKOi BaXKJIMBOT 0araTOKOMIIOHEHTHOT
03HAKH, SIKOIO € SKICTh 3epHa 1 OOpoIHa.

MarepiaJ i meToau. JlociimKyBany JiHil MIIEHAL 03UMOI M’SIKO1, OTpH-
MaHi HAaMH PaHillle METOIOM BiJIAJIEHOT TiOpuau3altii. Y BifaieHi cxperry-
BaHHS 3aJTy4alii COPTU 03UMOi M’sikoi mireHutti [lomonsiaka, MupoHiBcbka 65,
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Muponiceka 61, JIubine, IluBna, Becra, Cuixana, [loHerpka 66, [lepmuna
Jlicocreny, o3uMoi TBepaoi mieHuni — TurtaH, 30/10Te PyHO. 3anuItoBaYaMu
CIYTYBaJIM IUTY4YHO CTBOpeHi BUmu 7. kiharae Dorof. et Migusch., T migu-
schovae Zhir., cuaretnuni am¢iaumioiny 3 HarioHansHOTO LIEHTPY TeHe-
THYHUX pecypciB pocnud Yipainu [IEAD (AD T. dicoccum / Ae. tauschii),
AD (de. ventricosa / T. dicoccum), AD 221-4, TIAI'-39), a Takox Buau
T. sphaerococcum Persiv., T. polonicum L., T. durum Desf., T. turanicum
Yakubz., T. turgidum L., T. spelta L., T. compactum, T. dicoccum, TeHOMHO-
3aminieHa opma ABpoTHKa Ta eriioncu Ae. cylindrica Host, Ae. tauschii
Coss. Ilpu ribpunusanii BUKOPHCTOBYBaJIM TBEI-METOJ 3allMJICHHS POCIIHH.
[Noka3HukH SIKOCTI 3epHa BU3HAYAIH 3T1/IHO 13 3arajJbHONPHAHATUMHA METOIU-
kamu. [IpoayKTUBHICTB JIiHIN OLIHFOBAIM HA JAUISHKAX CEJNCKIIIHHOTO, KOHTP-
OJIEHOTO PO3CaAHKKIB, HOMEPETHHOTO Ta KOHKYPCHOTO COPTOBUIIPOOYBAHb.

PesyabraTu. [HTporpecuBHI CXpelyBaHHs BUKIMKAIOTh MOTYKHHUH (HOpMOT-
BOPUHIA IPOLIEC, SIKUH Peai3yeThes B psii HOKOMiHb, HaIal0ur BEJTHKI MOMKITHBOC-
Ti IUICCIIPSIMOBAHOTO JI000PY Marepiaily Iyl CEJICKIlii Ha BUCOKUI PIBEHBb TPO-
JTYKTHBHOCTI, MOPO30CTIAKOCTI, CTiKOCTI mpotu (hitonaroreHiB. [IpoBoauthes
YCIIIHA CeNeKIiiHa po0oTa 3 BUKOPUCTAHHAM JIiHil, CTBOPEHHX HAMH METOIOM
IHTpOrpecuBHOI riOprAM3allii, B pe3y/bTari SIKoi BU3HAYEHO PiBEHb MPOSIBY LIIHHHIX
TOCIONAPCHKUX O3HAK Ta BUIUIEHO Kpallli (JOpMH 3 BUCOKOIO MPOTYKTHUBHICTIO 1
CTIHMKICTIO JIO OI0TUYHHUX Ta a0l0OTHYHHX (PAKTOPIB 30BHIIITHBOIO CEPEIOBHIIIA.

Hamu cTBOpPEHO Cepito BUCOKOSKICHUX JIiHIM 03UMOT M’SKOI IMIICHHMIII.
Haii0inpm BUCOKI MOKa3HUKKM CETUMEHTAI] 1 BMICTy KJICHKOBHHU Ta OiJ-
Ka MaJId JIiHil 3 reHeTHyHUM Matepianom Bix T, dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum, ambpinumnoinis T[TEAT
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschii), AS 7
(T. durum / Ae. tauschii) 1 Ae. cylindrica.

BucnoBku. 1. BukoprcTanHs y BiijaleHUX CXpeLlyBaHHAX PUPOJHHX
1 IITY9HO CTBOPEHHUX BUAIB, CHHTETUYHUX aM(DiUITIIOIAIB PO3MINPIOE MEXI
TEHETHYHOTO PIZHOMAHITTS Ta CIpusie 30aradeHHI0 TeHO(OHIY M’SIKOl
TMIICHUIlI TCHETHYHUM MaTepiajioM Bijl CIIOPITHEHHUX (hOPM.

2. Kpami iHTporpecuBHi JiHil IOPIYHO MPOXOAATh BUMPOOYBaHHS B Pi3-
HHUX JIAaHKaX CEJIeKLiHHOTO Mpolecy i BUKOPHCTOBYIOTHCS B CEJECKLIHHMX
nporpamax MIIL.

3.V konekuilinuii po3cagauk MIII sk mxepena o3HaK SKOCTI 3epHA Ta
OopomrHa nepenano 40 iHiM 03MMOT MIIIEHUIT], OTPUMAHUX HA OCHOBI BiJI-
JAJICHUX CXPEIyBaHb.

KurouoBi caoBa: nuwenuys, euou nuwenuyi, amgiounnoiou, eiooaieHa
2ibpudusayis, aKicms 3epHa
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NCIIOJIb30BAHUE 'EHO®OHJIA POACTBEHHbBIX BU10B
JJIS CEJIEKIITMOHHOI'O YCOBEPIIEHCTBOBAHUA
IIIIEHAULBI ITO KAYECTBY 3EPHA

JdeMungoB A.A., TOKTOp CEMbCKOXO3SIHCTBEHHBIX HAYK

Koumrouasn I'C., kanuaat OMOIOTHYECKUX HAYK

IIpasasusa U.B.

KOpuenko T.B., kannuaaT cenbCKOXO3SIMCTBEHHBIX HAYK

MuponoBckuit uHCTUTYT mineHuilsl uvenn B.H. Pemecno HAAH, Ykpauna

Heap. Pacmmputs reHeTHdeckoe pa3zHOOOpaswe IyTeM HHTPOTPECCHU
XPOMOCOMHOTO MarepHaa u3-3a MpeesioB BUAA M CO3AAHNE HA 3TOW OCHOBE
HOBBIX TeHETUUECKUX UCTOYHUKOB, CIIOCOOHBIX YITyUIIHTH TeHOPOH 03UMOM
MSTKOW TMIIEHHUIIBI 110 OTACIBHBIM COCTABISIFOLIMM TaKOTO Ba)KHOTO MHOTO-
KOMITOHEHTHOTO TIPU3HAaKa, KAKOBBIM SIBISICTCS] KAYECTBO 3epHA U MYKH.

Marepuaja u Meronbl. MccrnenoBamy JIMHUM O3UMOW MATKOW IMIIEHWLIBI,
MOJTy4YeHHbIE HAMH paHee METOIOM OTJAIeHHOH rOpran3aimy. B otnaneHnbie
CKpEIIMBaHMsl MpPHUBJICKAIM COpTa O3MMOM Msrkod mueHunsl [logosnsaHka,
MupoHniBcbka 65, Muponisckka 61, JIuGine, [1usna, Becra, Crixana, [loHelbka
66, Iepmuna Jlicoctemny, 03uMOl TBEpAOW MIIICHUIBI — TutaH, 30J10Te€ PYHO.
OnbumTeNsIMA CITYKUIA HCKYCCTBEHHO co3laHHble Buabl 1. kiharae Dorof. et
Migusch., 7. miguschovae Zhir., cuHTeTIYECKIE aMpUIAILION B! 13 HatpoHass-
HOTO IICHTpa TeHETHYECKNX pecypcoB pactenuii Ykpaunbl [IDAD (T dicoccum
/ Ae. tauschii), AD (Ae. ventricosa / T. dicoccum), AD 221-4, [1AI'-39, a Taroke
Bunbl 1. sphaerococcum Persiv., T polonicum L., T. durum Dest., T. turanicum
Yakubz., T. turgidum L., T. spelta L., T. compactum, T. dicoccum, reHoMHO3aMe-
1ieHHas (opma ABpOTHKa W STHIONCH Ae. cylindrica Host, Ae. tauschii Coss.
[pu rubpu 3K NCTIONB30BAIIH TBE-METO ONbUIeHHs pacTeHui. [Tokazarenm
KauecTBa 3epHa ONPEIENSUTH COMIACHO C OOLIENPUHSITEIMEI MeTonrkamH. [Ipomyk-
THBHOCTb JINHA OLICHUBAIIN HA JIEJITHKAX CEJIEKLIMOHHOTO, KOHTPOJILHOTO ITHTOM-
HHKOB, TIPE/IBAPHTENHHOTO U KOHKYPCHOTO COPTOHCTIBITAHHIA.

Pesyabrarsl. IHTpOrpecCcUBHBIE CKPELIMBAHUS BbI3BIBAIOT MOLIHBIN
(hopMooOpa3zoBaTENBHBIN POLECC, KOTOPBIA peanu3yeTcs B PALY MOKOJe-
HUH, MpeocTaBisisi OONbIIME BO3MOKHOCTH II€JICHAIPABIEHHOTO 0TOOpa
Marepuana JJsl CeJIeKIMYA Ha BBHICOKUI YPOBEHb MPOAYKTUBHOCTH, MOPO-
30CTOMKOCTH, YCTOMUMBOCTH K QuromnaroreHaM. [IpoBoaurtcs ycnemrHas
ceJIeKIMOHHast paboTa ¢ UCTIONB30BaHUEM JIMHUH, CO31aHHBIX HAMH METO-
JIOM MHTPOTPECCUBHON THOpHUIM3ALNK, B pe3yIbTaTe KOTOPOH ompenesieH
YPOBEHB MPOSIBICHHUS XO3IUCTBEHHO IEHHBIX MPU3HAKOB M BBIJCIICHBI JTyU-
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e (GopMBI ¢ BBICOKOM TPOAYKTHBHOCTHIO U YCTOWIMBOCTHIO K OHOTHYEC-
KAM ¥ aOMOTHYECKUM (haKTOpaM BHEIIHEH Cpesbl.

Hamu co3pganHa cepusi BBICOKOKAUECTBEHHBIX JMHUM O3WUMOW MSTKOW
nineHunbl. Hanbosee BBICOKHME MOKA3aTEH CEIUMEHTAIIMA U COZepIKa-
HUSI KJICWKOBUHBI M O€JIKa MMENH JTUHUU 3 TEHETHYSCKIM MaTepHaiOM OT
T. dicoccum, T. polonicum, T. sphaerococcum, T. turgidum, T. compactum,
ampuaumnouno [DAI (T, dicoccum / Ae. tauschii), AD 221-4
(T. persicum / Ae. tauschii), AS 7 (T. durum / Ae. tauschii) u Ae. cylindrica.

BoeiBoabl. 1. Vcrnons3oBaHne B OTJAICHHBIX CKPEIIMBAHUIX €CTECT-
BEHHBIX W UCKYCCTBEHHO CO3JaHHBIX BUI0OB, CHHTCTUYCCKUX aM(UIUILIO-
HJIOB PACIIUPSET TPAHUIBI TCHETHUECKOTO Pa3HO00pas3us U CIIoCOOCTRyeET
oborareHno TeHO(OHJa MSITKOU MIICHUIBI TeHETHUECKUM MaTepHajioM
OT POJICTBEHHBIX (OPM.

2. Jlyuiiue WHTPOTPECCHBHBIC JIMHUM €KETOAHO MPOXOIAT UCTIHITAHMUS
B PasHBIX 3BEHBSIX CEJCKIIMOHHOTO MPOIEcCa M HCIONB3YIOTCS B CEleK-
LIUOHHBIX Iporpammax MUIIL.

3. B xomnexuuonHbpli nutoMHUK MUII Kak HCTOYHMKM MPU3HAKOB Ka-
JyecTBa 3epHA U MyKH niepeanst 40 TUHUH 03UMO¥ HIIICHHIIBI, TOTYIEHHBIX
Ha OCHOBE OTJAJICHHBIX CKPEIIHBAHU.

KuroueBsle cy10Ba: nueruya, 6uovl nuleHuysl, amM@puounioudst, omoda-
JIEHHASL 2UOPUOU3AYUSL, KAHeCTNBO 3EPHA

USING GENE POOL OF RELATED SPECIES FOR BREEDING
IMPROVEMENT OF WHEAT BY GRAIN QUALITY

Demydov O.A., Doctor of Agricultural Sciences

Koliucha G.S., Candidate of Biological Sciences

Pravdziva LV.

Yurchenko T.V., Candidate of Agricultural Sciences

The V.M. Remeslo Myronivka Institute of Wheat of NAAS, Ukraine

Aim. To expand genetic diversity by means of introgression of
chromosomal material from alien species and to create new genetic sources
capable of improving the existing gene pool of bread winter wheat by
individual components of important trait, such the grain and flour quality is.

Material and methods. Lines of bread winter wheat that we have
created by wide hybridization were studied. Bread winter wheat varieties
Podolianka, Myronivska 65, Myronivska 61, Lybid, Pyvna, Vesta, Snizhana,
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Donetska 66, Perlyna Lisostepu as well as durum winter wheat varieties
Tytan, Zolote runo were involved into wide crossing. Artificially created
species 1. kiharae Dorof. et Migusch. (T. timopheevii / Ae. tauschii)
2n=42, T. miguschovae Zhir. (T. militinae / Ae. tauschii) 2n=42, synthetic
amphidiploids obtained from the National Center for Plant Genetic Resources
of Ukraine, namely, wheat-aegilops amphiploid hybrid WAeAH (7. dicoccum
/ Ae. tauschii) 2n = 42, AD (de. ventricosa / T. dicoccum) 2n=56, AD 221-
4 (T. persicum / Ae. tauschii) 2n=42, wheat amphiploid hybrid WAH-39
(T. dicoccum / T. sinskajae) 2n=42, and species 1. sphaerococcum Persiv.,
T. polonicum L., T. durum Desf., T. turanicum Yakubz., T. turgidum L.,
T spelta L., T. compactum, T. dicoccum, genome-substitution form Avrotyka
and two Aegilops Ae. cylindrica Host, Ae. tauschii Coss. were used as
pollinators. In hybridization twirl-method of female plant pollination
was used. Indices of grain quality were determined in accordance with
conventional methods. Line productivity was estimated in plots of breeding
and control nurseries as well as preliminary and competitive strain testing.

Results. Introgressive crossbreeding induces powerful formative process
which performs in successive series of generations, thus providing great
opportunities to conduct targeted selection of material to be involved in breeding
for high level of productivity, frost resistance, and disease resistance. Breeding
work is conducted successfully when involving created through introgressive
hybridization lines which resulted in determination of level of manifestation of
agronomic traits and better examples with high productivity and resistance to
biotic and abiotic environmental factors have been singled out.

Series of high-quality lines of bread winter wheat has been created. Lines
with genetic material from 7. dicoccum, T. polonicum, T. sphaerococcum,
T turgidum, T. compactum and amphidiploids WAeAH (7. dicoccum
/ Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschii), AS 7 (T. durum /
Ae. tauschii) and Ae. cylindrica appeared to have the highest indices of
sedimentation, gluten and protein content.

Conclusions. The use in wide crossings natural and artificial created
species, synthetic amphidiploids pushes the limits of genetic diversity and
enriches the gene pool of bread wheat by genetic material from related forms.

2. The best introgressive lines annually are tested in various links of
breeding process and used in breeding programs of the Institute.

3. 40 winter wheat lines obtained on basis of wide crosses have been
transferred to the collection nursery of MIW as sources of high quality of
grain and flour.

Key words: wheat, wheat species, amphidiploids, wide hybridization
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