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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 T. dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum and amphidiploids WAeAH
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschn), 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 ofthe state level. Creation ofmodern 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 ofthem 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 ofthe 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 ofvarieties 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 ofimproving the existing gene pool ofbread winter wheat
by individual components of importanttrait, 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 T. 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 (Ae. 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 ofbreeding 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 wheat relatives and amphidiploids developed with their
participationper 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 F3hybrid 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 ofthese 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,

Origin Corl}(?m' intciaet;((,)r:nl Cor&?m' infjag((,)r:nl Co'g/gem unit

2014 2015
Podolianka, St 121 52 136 5 R4 B
Lybid/ AS-7// Vesta 147 46 137 B 38 @
137 60 143 64 367 98
158 51 174 50 467 105
145 7 153 56 382 &

Favorit/ T. compactum
/I Myronivska 61 / Vesta

Favorit/ T. compactum / 145 71 134 65 334 112
vorit/ T. u

Myronivska 61 / Pyvna 137 66 13.6 64 355 98

13.6 60 13.8 67 34.2 86

) 13.2 61 14.6 69 36.1 79

Favorit/ Avrotyka I/ 13.0 64 14.9 70 39.1 102
Myronivska 61 ' ' '

I Podolianka 123 63 149 69 387 98

12.8 62 15.6 78 37.7 88

Favorit/ T durum // 130 51 159 68 404 9L

T. polonicum / 13.6 58 16.9 64 454 102

Podolianka 14.3 64 165 69 434 9

) 13.6 64 16.0 71 42.1 98

Myronivska 61 / 124 60 162 75 4024 76

Ae. cylindrica //

Podolianka 132 64 148 71 35.6 83

139 74 16.0 77 42.1 a

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) ofthe lines tested
metthe requirements of strong wheat category forthis 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).

20
18 -
16 -
14m
12
10

15.0-

16.9

Protein content, %

2014

2015
17.0-
20.9 21.0-

229

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

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 ofthem (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 ofthem were obtained involving wheat species
T. spelta, T.polonicum, T. turanicum and T. sphaerococcum (Table 2).

Wet gluten content, %

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)
2 5
S5% £2
Origin 8oy X
g8 g%
O
Podolianka, St 300 453
Line 246 (Favorit/ T. durum //
T polonicum / Podolianka) 3% 4i1
Line 196/ Pyvna 388 491
Perlyna Lisostepu / Favorit// Avrotyka 386  52.2
T turgidum / T. miguschovae 315 467
Podolianka / Favorit/ Tytan //
T turanicum / T. sphaerococcum 374 516
Myronivska 65 / SHH-190/99 364 452
Line 131/Pyvna 3B5 546
Line 193 (Favorit/ T. spelta //
Myronivska 61 / Podolianka) 38 42
Line 193/ Pyvna 339 501
Line 106 / Donetska 66 // AS-7 304 521
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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/ T. 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 T. turgidum / T. miguschovae was singled
out for resistance to powdery mildew and Septoria leaf etc. Moreover, other
indices ofthese lines were also quite high. The overall comparison ofthe 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%.

mmm Line 106 / Donetska 66 / AS-7 - Line 106 / Snizhana —m-Line 131 // Lybid / AS-7
------ Line 131 / Pyvna ------ Line 200 / Vesta ------ Podolianka,, St
Plot vield

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 T. dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum, amphidiploids WAeAH
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschn), 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 ofbread 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 ofthe Institute.

3. 40winterwheat lines obtained on basis o fwide crosses have beentransferred
to the collection nursery of MIW as sources ofhigh quality ofgrain and flour.
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BUKOPUCTAHHA FTEHO®OHAY CNOPIAHEHUX
BUAIB ANA CENEKLIAHOIO BAOCKOHANIEHHS
MWEHWLI 3A AKICTIO 3EPHA

Oemungos O.A., JOKTOP CiflbCbKOrocnofapcbKnx Hayk

Kontoua I'.C., kKaHgngat 6i0n10riyHmMx Hayk

Mpasasisa |.B.

FOpueHko T.B., KaHAMAAT CiNbCbKOroCNoAapCbKMX HayK

MWPOHIBCbKWIA IHCTUTYT NeHuLi imeHi B.M. Pemecna HAAH, YkpaiHa

MeTa. PO3WMPUTK FEHETUYHY PISHOMAHITHICTb LUASXOM iHTporpecii
XPOMOCOMHOI0 MaTepiany 3-3a MeX By Ta CTBOPEHHS Ha Ljili OCHOBI HO-
BUX FEHETUYHMX [Kepen, 34aTHUX MOoNinwWnTn reHooHA 03MMOT M’AKOT
MLEHNLi 3a OKPEMUMW CKNaf0BMMU TaKOT BaXKIMBOIT 6araTOKOMMOHEHTHOT
03HaKMK, SIKO0 € AKICTb 3epHa i 60poLLHa.

Matepian i MmeTogu. JocnigpKysann NiHii NWweHULi 03UMOoT M’SKOT, 0Tpu-
MaHi Hamu paHille MeToAOM BigdaneHol ribpuamnsadii. Y BigganeHi cxpeLly-
BaHHS 3a/1ydann COPTU 03MMOI M K0T NweHuLi MogonsHka, MyupoHiscbKa 65,
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MupoHiscbka 61, JInbigs, MueHa, BecTta, CHixaHa, [loHeubKa 66, MNepnvHa
NicocTeny, 031MOT TBepAOoT NileHuLi - TutaH, 3010Te pyHO. 3anualoBadyamu
cnyryesanv WTy4Ho cTBopeHi Buam T kiharae Dorof. et Migusch., T. migu-
schovae Zhir., CMHTETUYHI amigunnoign 3 HauioHa/lbHOrO LEHTPY reHe-
TUYHMX pecypciB pocnnH YkpaiHn MEAI (AD T. dicoccum / Ae. tauschii),
AD (Ae. ventricosa / T. dicoccum), AD 221-4, TAI-39), a TakoX Buan
T. sphaerococcum Persiv., T. polonicum L., T. durum Desf., T. turanicum
Yakubz., T. turgidum L., T. spelta L., T. compactum, T. dicoccum, reHoOMHO-
3amilleHa gopma ABpoTuka Ta erinoncu Ae. cylindrica Host, Ae. tauschii
Coss. Mpu ribpuamnsauii BUKOPUCTOBYBA/IN TBEM-METOS, 3arUIEHHS POC/INH.
MoKa3HMKM SIKOCTI 3epHa BU3Ha4anm 3rifHo i3 3arabHONPUAHATAMU MeTOAN-
Kamu. MpOoAYyKTUBHICTb NiHiA OLiHIOBANW Ha AiNsHKaX CENeKLiAHOro, KOHTp-
0/1bHOr0 PO3CaAHUKIB, NOMNEPeAHLOr0 Ta KOHKYPCHOr0 COPTOBUMPOGYBaHb.

Pe3ynbTaTu. IHTPOrpecrBHI CXPeLLyBaHHS BUKIMKaKOTb MOTYXXHWIA (hOpMOT-
BOPUUIA MPOLIEC, AKMIA peani3yeTbCs B PsAAi MOKO/MiHb, HAJa0umM BENVKI MOXX/MBOC-
Ti LinecnpsaMoBaHOro Ao6opy matepiany ans cenekuii Ha BUCOKUIA piBeHb Npo-
[IlyKTUBHOCTI, MOPO30CTIAKOCTI, CTIfKOCTI NpoTK diiTonmaToreHiB. MpoBoaUTLCA
ycnilHa cenekuiiHa poboTa 3 BUKOPUCTAaHHAM MTiHiiA, CTBOPEHNX HaMW METOOM
iIHTPOrpecyBHOI ribpuan3aLlii, B pe3ynbTarTi AKOI BU3Ha4eHO PiBeHb NPOSBY LiHHNX
rocnojapCcbKMX 03HaK Ta BMAINEHO KpaLli (hOpMU 3 BUCOKOHD MPOAYKTMBHICTHO i
CTIMKICTIO A0 6i0TUYHMX Ta abiOTMYHMX (haKTOPIB 30BHILLHLOIO CepeaoBuLLA.

Hamu CTBOpPeHO cepito BUCOKOSAKICHUX MiHIA 03MMOT M’AKOT MLeHWL,.
Hali6inblw BUCOKi NOKa3HWKM ceAMMEHTALIT | BMICTY KNeinKoBMHM Ta 6in-
Ka Manu niHii 3 reHeTMYHUM matepianom Big T. dicoccum, T. polonicum,
T. sphaerococcum, T. turgidum, T. compactum, amdigunnoigis NMEAT
(T. dicoccum / Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschn), AS 7
(T. durum / Ae. tauschii) i Ae. cylindrica.

BrcHoBKU. 1. BMKOpWUCTaHHSA Y BigAaneHnNX CXpeLLyBaHHAX NPUPOAHUX
i LUTYYHO CTBOPEHUX BUAIB, CUHTETUYHMX aMDiANNNOILIB PO3LLNPHOE MEXi
reHETUYHOro PI3HOMAHITTA Ta ChpusAe 36arayeHH0 TFeHO(OoHAY M’AKOT
MLEHUL reHeTUYHUM MaTepianoM Bif CropigHeHUX Gopm.

2. Kpauwi iHTporpecuBHi NiHiT WOPIYHO NpPOXoasaTb BUNPO6YBaHHS B Pi3-
HMX NaHKaX CEeNeKuinHOro mpouecy i BUKOPUCTOBYHOTLCA B CENeKLiHMX
nporpamax Mirl.

3. Y KonekuiiiHuiA poscagHuk MIT K mxepena 03HaK SKOCTi 3epHa Ta
6opoluHa nepeaaHo 40 NiHilA 03MMOT NweHWLi, OTPMMaHNX Ha OCHOBI Bij-
[laneHnx cxpeLlyBaHb.

Kntou4oBi cnoBa: NweHWUa, BUAW NweHnyi, amdigunnoign, sigaaneHa
ribpmansauis, aKicTb 3epHa
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MCMNMONb3OBAHWE TEHO®OHAOA POOCTBEHHbBLIX BNAOB
ANnA CENEKUMOHHOIO YCOBEPIWLWEHCTBOBAHWA
MWEHWMLUBI MO KAYECTBY 3EPHA

Oemngos A.A., OKTOP CENbCKOXO03SMCTBEHHbIX HAyK

Kontoyuas I'.C., KaHgmaaT 6M0n10rM4ecknx Hayk

MNpaBa3uea N.B.

KO pueHko T.B., KaHAMAAT CEMbCKOXO03MCTBEHHbIX HayK

MWPOHOBCKUIA MHCTUTYT NLLEHULbI MMeHN B.H. Pemecno HAAH, YkpanHa

Lienb. PaclumpnTb reHeTUYecKoe pa3HOOOpasve MyTeM WHTPOrpeccuu
XPOMOCOMHOr0 MaTepuana 13-3a Npesfenos BUAa U Co3aaHve Ha 3TOi OCHOBe
HOBbIX FEHETUYECKNX UCTOUHUKOB, CMOCOOHbBIX YNYULIMTL reHOOH, 03MMO
MSArKOA MLUEHWLbI MO OTAENbHbIM COCTaBASHOLMM Takoro BaXKHOrO MHOFO-
KOMMOHEHTHOIO NPU3HaKa, KaKOBbIM SB/SETCS KAYeCTBO 3epHa U MyKU.

MaTepran n MeTofbl. Vccnefosany IMHAM O3MMOIA MSAMKOWA MLLEHNLLbI,
MOMyYeHHbIe HaMW paHee METOLOM OTAANIEHHOW rmbpuansaumn. B oTaaneHHble
CKpeLLMBaHUs MNpuBMEKaIM COpTa O3MMOIA MATKOW nweHuubl ofonsHka,
MupoHiBcbka 65, MupoHiscbka 61, JInbigs, MNMreHa, Becta, CHixaHa, JoHeubkKa
66, MepnmHa JlicocTeny, 03MMoIA TBEPAO NLUEHWUbI - TwuTaH, 3010Te PyHO.
OnbINUTENSMI CYXXWUIN UCKYCCTBEHHO co3faHHble BuAbl T kiharae Dorof. et
Migusch., T. miguschovae Zhir., cuHTeTUYECKME ammannionab 13 HaumoHasnb-
HOrO LIEHTpa FEHETUYECKMX PECYPCOB pacTeHnin YkpanHbl MIBAIM (T. dicoccum
/ Ae. tauschii), AD (Ae. ventricosa/ T dicoccum), AD 221-4, MATI-39, a Takke
Buabl T. sphaerococcum Persiv., T. polonicum L., T. durum Desf., T. turanicum
Yakubz., T. turgidum L., T. spelta L., T. compactum, T. dicoccum, reHOMHO3ame-
LeHHasa opMa ABpoTika K arunonckl Ae. cylindrica Host, Ae. tauschii Coss.
Mpu rmbpunamsaLmMm NCNoNbL30BaIM TBEN-METOS, ONblIeHWs pacTeHuiA. [Nokasatenm
KauecTBa 3epHa OMpeesisi/iv COrnacHo ¢ 0BLLENPUHATLIMM MeToAMKaMU. MpoaykK-
TUBHOCTb JINHUIA OLEHVBA/IN Ha JieNHKAX CENEKLUOHHOTO, KOHTPOJTEHOrO NUTOM-
HWKOB, MPEABAPUTENBHOMO 1 KOHKYPCHOTO COPTOMCMbITAHNIA.

Pe3ynbTaTbl. VIHTPOrpecCuMBHbIE CKPELMBaHWS BbI3bIBAOT MOLLHbINA
thopmoo6pa3oBaTenbHbI MPOLECC, KOTOPbIN peasin3yeTcs B pagy MOKose-
HWIA, NpefocTaBnAa 60/bLIME BO3MOXHOCTMW LieeHanpaBfeHHOro oTbopa
maTepuana 4ns cenekuuy Ha BbICOKWIA YPOBEHb MPOLYKTUBHOCTW, MOPO-
30CTOIKOCTU, YCTOMYMBOCTM K (puTonaToreHam. [poBoauTCs ycneLiHas
cenekunoHHas paboTa ¢ MCMOMb30BaHUEM JIMHWIA, CO34aHHbIX HaMU MeTOo-
[OM MHTPOrpeccuBHON rmbpuamnsalmu, B pesynbTaTe KOTOPOI onpegeneH
YPOBEHb MPOABEHNS XO3AWCTBEHHO LLEHHbIX MPU3HAKOB U BblAENEHbI Sy4-

MMWPOHIBCLKMIA BICHUK Tes
Bunyck 2, 2016



wme hopMbl C BbICOKOM MPOAYKTUBHOCTLHO M YCTONUMBOCTLIO K BUOTUYEC-
KUM 1 abMOTMYECKMM (haKTopam BHELLIHER cpeapl.

Hamu co3fmaHa cepusi BbICOKOKAYECTBEHHbIX JIMHUIA 03MMOIA MATKOWA
nweHuubl. Hanbonee BbICOKME MOKa3aTe/iM CeAUMEHTALUN U COLepiKa-
HWS KNENKOBUHbI N Gefika MMeNU NMHWUU 3 TeHEeTUYECKMM MaTepuanom oT
T. dicoccum, T.polonicum, T. sphaerococcum, T. turgidum, T. compactum,
amgpmaunnongos M3AI (T. dicoccum / Ae. tauschii), AD 221-4
(T. persicum / Ae. tauschn), AS 7 (T. durum/ Ae. tauschii) nAe. cylindrica.

BoiBoabl. 1. Vcnonb3oBaHve B OTAasieHHbIX CKpeLlinBaHUAX ecTecT-
BEHHbIX Y UCKYCCTBEHHO CO3faHHbIX BUAOB, CUHTETUYECKMX amMPUanNIo-
N0B pacLunpsieT rpaHuLbl reHeTUYeCcKoro pasHoobpasms 1 cnocobCcTByeT
o6oralleHnI0 reHooHAa MATKOM MLIEHULbl FTeHETUYECKUM MaTepuasnom
OT POACTBEHHbIX (HOPM.

2. Jlydlume MHTPOrPecCUBHbIE NMHUW EXKErofHO NPOXOAAT UCMbITaHWUA
B pa3HbIX 3BEHbAX CEJIEKLMOHHOIO MpPoLEecca U UCMOMb3YTCA B Cefek-
LUMOHHbLIX Nporpammax MU,

3. B KonnekuyMoHHbI NMUTOMHUK MWIT KaK MCTOYHUKM MPU3HAKOB Ka-
yecTBa 3epHa U MyKu nepegaHbl 40 TMHWIA 03MMOI NLWEHWLbI, MONYUYEHHbIX
Ha OCHOBE OTAaNEeHHbIX CKPELLMBAHWIA.

KnoyeBble cnosa: nwennya, Buabl NweHnlsl, amuannionisl, oTaa-
NeHHas rubépuamsanmnsa, KayecTso 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 T. 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 (Ae. 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 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
opportunitiesto conducttargeted selection ofmaterial 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 ofhigh-quality lines ofbread winter wheat has been created. Lines
with genetic material from T. dicoccum, T. polonicum, T. sphaerococcum,
T. turgidum, T. compactum and amphidiploids WAeAH (T. dicoccum
/ Ae. tauschii), AD 221-4 (T. persicum / Ae. tauschn), 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 ofbread 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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