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NEW SOURCE MATERIAL FOR WINTER WHEAT BREEDING FOR RESISTANCE
TO DISEASES

Luchnall. S.
Plant Production Institute nd. a V. Ya. Yuryev of NAAS

The results of immunological studies of winter wheat collection samples and hybrid fami-
lies Fg-Fg on infectious and provocative backgrounds of the most common diseases were ana-
lyzed.

Winter wheat, source material, resistance, sources, samples, lines, hybridization

Introduction. Currently, due to the intensification of agricultural production phytosani-
tary status of agrocenoses of all field crops is significantly complicated. Because of maximum
saturation of crop rotations with common pathogens, the accumulation of them is observed in
soil, seeds, stubble, wild cereals. This motivates the search for new ways to organize plant pro-
tection, development of revolutionary new approaches to solving this problem. One of the most
efficient, but complex ways, is creation of resistant varieties, the most adapted to specific envi-
ronmental conditions. Resistant varieties, due to their self-protection properties, solve economic,
social and environmental challenges arising from the powerful pesticide pressure [1, 2]. Breed-
ing for resistance to diseaseis is is of immediate interest throughout the world because of eco-
nomic and environmental factors. This is the most efficient and perfect, in terms of environmen-
tal protection, plant protection method. Recently, against the background of a rise in price of
fungicides, on the one hand, and the ecological biosphere crisis, on the other hand, the search for
new efficient sources of resistance to diseases and creation on this basis of new source material
with group resistance to diseases [3, 4] take on enormous significance. Head smut, powdery mil-
dew, leaf septoriosis, which under favorable conditions for their development can cause a signif-
icant loss in grain yield and quality deterioration of flour and bread remain the most harmful to
winter wheat crops [5, 6]. In the Eastern Forest-Steppe of Ukraine, in particular the Kharkiv re-
gion, the greatest damage is caused by leaf spots (septoriosis, tan spot) and powdery mildew,
appearing annually with varying degrees of disease development. For the last few years brown
rust on winter wheat crops is not shown to a large extent.

Purpose. To realize successfully scientific breeding programs, source material is essen-
tial. Therefore, the search for new sources of resistance to diseases, determination of their donor
properties and creation on their basis of new source material with a complex of valuable features
are the mainstream directions of research.

Material and Methods. The study material was winter wheat collection samples and
wheat lines Fg-F7 derived from previously identified sources of resistance. The samples were
immunologically characterized in the infectious provocative nursery of scientific crop rotation at
the Plant Production Institute nd. a V. Ya. Yuryev of NAAS of Ukraine. Sowing was carried out
in the optimal time frame for the culture (for leaf diseases) and later (to provoke head smut infec-
tion in plants) with hand drills, on 3-5 rows, each 1 m long, with the row spacing of 15-20 cm
and bare fallow as a predecessor.

To create artificial infectious backgrounds of septoriosis (Septoria tritici Rob. et Desm, S.
nodorum Berk.) and head smut (Tilletia caries Tul.) infective material gathered from soft winter
wheat collection and breeding samples was used. Provocative backgrounds of brown leaf rust
(Puccinia recondita f. sp., Tritici Rob. et Desm.) and powdery mildew (Blumeria graminis (DC)
Speer.) were made by planting varieties-infection accumulators susceptible to diseases along
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experimental plots and every 20 numbers. Counts of affected plants and determination of the
resistance of samples under investigation were carried out according to the scales and procedures
given in the methodological recommendations [7, 8]. The plant resistance to pathogens was as-
sessed in dynamics; the assessment in the period of maximum development of diseases was con-
sidered the basic one.

Results. Phytosanitary status of all crops and winter wheat, in particular, is affected by all
environmental factors and their fluctuations. Air and soil temperature and humidity, which influ-
ence spore germination, disease progression, changes in dominant hazardous species in pathogen
populations, formation of new races, etc., are the most important for the development of fungal
diseases in plants.

Recently sharp fluctuations of meteorological factors there have occurred: winters with
subzero temperatures that are critical for wheat overwintering with almost frost-free ones alter-
nate; years with dry conditions during the summer vegetation period prevail, and there are years
with great amounts of precipitations, mainly shower rains. Almost every second year is charac-
terized by moisture deficiency during the optimal planting terms, cases of late frosts are also
noted, etc.

Weather conditions inhibit or provoke the development of various diseases, so a reliable
estimation of collection and breeding material should be carried out on artificially formed infec-
tious and provocative backgrounds. The study years (2011-2013) differed both in winter and in
spring-summer weather conditions of winter wheat vegetation period.

The overwintering period during January - March in 2011 was rated as satisfactory, while
the weather conditions in spring and summer months were favorable for the development of win-
ter wheat leaf diseases and head smut. Deviations both in temperature and in the amount of pre-
cipitations upwards as compared with the long-term data were noted (Fig. 1, 2).

The amounts of precipitation in June and in July were remarkably different from the
many year values (63.3 mm) - 194.6 mm and 91 mm, respectively, at a rather high temperature —
20.8-23.0 °C on average per month, which was the impetus for the development of fungal dis-
eases in plants.

The winter wheat overwintering in 2012 was complicated by the autumn drought, and
then by the abnormally warm winter. Because of the sharp warming and drought in April and, as
a consequence, a rapid recovery of winter crop vegetation, no snow mold on crops was observed.
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Fig. 1. The mean monthly air temperature in the spring and summer vegetation periods of
winter crops
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The abundant May morning dew in 2012 contributed to infecting leaves by Septoria spot
agents, but the pathological process was slowed down because of the subsequent drought in
May, June and July (27.2, 48.3 and 20.3 mm of rainfall, respectively), high temperatures and low
air humidity. The development of the powdery mildew pathogen, which is adapted to wider tem-
perature and humidity ranges, continued in winter wheat plants.
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Fig. 2. The rainfall amounts in the spring and summer vegetation periods of winter crops

The winter in 2013 was rather mild; the minimum soil temperature at the depth of winter
wheat tillering node did not drop below -6 °C. The overwintering of winter crops took place in-
der satisfactory conditions .

In the 1% decade of April winter wheat vegetation resumed. Huge temperature swings,
storms, frosts were observed. The first half of May was also very dry. On the last days of the 2™
decade of May it rained, mainly shower rains were noted, on the whole 44.8 mm precipitated
over this month. The improvement in soil moisturing and air humidity increasing contributed to
the penetration and spore germination of fungal diseases — tan spot, leaf septoriosis, powdery
mildew. In June the warm weather prevailed, the mean monthly temperature reached 22.9 °C, the
maximum temperature was 33.1 °C. The precipitations were irregular, mostly shower rains, (the
precipitation amount per month was 52.3 mm), the mean monthly relative humidity ranged from
40 % to 88 %, while there were 11 days with the air humidity exceeding 60 %, the soil moistur-
ing was satisfactory. In July the weather was unstable with heavy rains and temperature swings,
especially at night and by day. The precipitation amount for July was 66.6 mm; the air humidity
ranged from 46 % to 94 %, and in the 3" decade of July on all the days the humidity was above
60 %. No brown leaf rust was observed in plants, which is attributed to winter wheat ripening
earlier than usual. Among the fungal diseases leaf ones prevailed — tan spot and septoriosis.

During the study years the levels of infectious and provocative backgrounds were suffi-
cient to differentiate samples by resistance to the powdery mildew, septoriosis and head smut
pathogens. The incidence in the susceptible varieties-standards over the study years ranged from
55 to 65 % in the variety Borvyy (the reference variety of susceptibility to septoriosis), up to 40
% in the variety Agassis (the reference variety of susceptibility to powdery mildew), and from 70
to 90% in Donetskaya 48 (the reference variety of susceptibility ti head smut). The natural back-
ground of snow mold amounted to 90 % in 2011 and 2013. During the study years rust diseases
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did not show a wide manifestation on winter wheat crops; the test material was not differentiat-
ed by resistance to them .

Since signs of diseases on winter wheat crops depend on meteorological factors, and dis-
ease intensity varies from year to year, a reliable estimate of collection and breeding material can
be obtained only provided a minimum three-year study on infectious or provocative backgrounds
of pathogens. After all, even if an infection is introduced and optimal conditions for its develop-
ment are created, levels of infectious backgrounds vary from year to year. Every year the number
of samples in nurseries of resistant forms reaches 100-150.

On the basis of the results of three-year studying sources of resistance were identified.
Thus, over the period of 2011-2013 among the collection samples 6 sources of individual re-
sistance were identified, of which 4 sources - to septoriosis (L- 25-OKH, Lutsina, Omskaya 6,
Unikum), 2 sources - to head smut (Tarasovskaya/Belotserkovskaya, Polukarlik); 4 sources of
group resistance to septoriosis and powdery mildew (KS 91112, IPM 296-06, Alana, Zarytsya);
and 1 source of group resistance to powdery mildew and head smut (Ulya). The immunological
parameters of the selected sources of resistance are summerized in Table 1.

Subsequently the sources selected will be crossed with susceptible varieties for hy-
bridological analysis in F, and estimation of their donor properties, ie their ability to propagate
the resistance trait to offspring.

Another focus of work with the selected sources and donors of disease resistance is hy-
bridizing them with highly productive and varieties adapted to the growing conditions with fol-
lowing selections from hybrid generations. For example, in 2013 seven constant lines, which
were the best resistant to diseases according to the field counts, were selected from hybrid popu-
lations Fe-Fg, and the structural elements of their yield were analyzed (Table 2).

These lines are submitted for expert examination to the National Centre of Plant Genetic
Resources of Ukraine (NCPGRU) with the following characteristics:

-LCH - 115-2012 - Podolyanka/AS-182 - resistance to powdery mildew of 6 points, re-
sistance to septoriosis of 7 points, the capacity yield at the rate of the standard Podolyanka,
1000-seed weight is higher than that of the standard.

Table 1
Sources of Resistance to Leaf Diseases and Head Smut, 2011-2013.

NG in Resistance, score
' No IR Sample
sequence Septoriosis Pnf}'rgf\,r\,y Snow mold | Head smut
1 15180 IPM 296-06 7 7 6 —
2 13925 Alana 7 7 4 —
3 13265 KS 91112 7 7 4 -
4 15110 L-25-OKH 7 5 5 —
5 — Lutsina 7 6 4 —
6 14305 Omskaya 6 7 6 6 -
7 14787 Unikum 7 6 5 -
8 15258 Zarytsya 7 7 6 —
Tarasovskaya /
9 15268 Belotserkovskaya 6 5 6 !
10 15275 Polukarlik 5 6 6 7
11 15265 Yulya 6 7 6 8
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Table 2
Characterization of Lines with Group Resistance to Powdery Mildew and Septoriosis,

2011-2013.
2 2| E Resistance to
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. o = = i) = S =) 2
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I O x| = ] = 3 i i = = = I=]
=888l w o= g | 3|8 |8E| %
e S 2 a 3
o = > (9p] (2]
The national standard| 76 | 6 | 53 | 77 | 484 | 400 |7600| - | 7 | 6
Podolyanka
LCH 115-2012 902 | 31 | 29 | 74 | 447 | 430 |786.6| - 6 7
LCH 117-2012 889 | 28 | 27 | 79 | 456 | 425 |862.0| - 7 7
LCH 118-2012 901 | 28 | 26 | 80 | 434 | 385 |630.3| - 7 7
LCH 821-2010* 85.0 | 6.2 | 58 | 9.8 | 38.6 | 449 |1013.3] 7 5 7
LCH 853-2010* 1050 28 | 28 | 86 | 424 | 418 |890.0| 7 8 9
LCH 910-2010* 90.0 | 20 | 16 | 10.3 | 53.0 | 45.6 |1033.3] 7 6 6
LCH 930-2010* 95.0 | 16 | 1.2 | 115 | 65.0 | 445 |6383| 7 7 7
Borvyy (reference
variety of susceptibil-| 62.0 | 3.2 | 26 | 85 | 45.6 | 43.8 |[601.7| 6 6 4
ity to septoriosis)

* - According to the data of trials at the Ustimovskaya Experiment Station , 2011 and
2012.

- LCH - 117-2012 - Vasilisa/Olma - group resistance to diseases (powdery mildew and
septoriosis), yield capacity and 1000-seed weight are higher than those of the standard;

LCH - 118-2012 - Vasilisa/Olma - group resistance to diseases (powdery mildew and
septoriosis);

LCH - 821-2010 - Siouxland/AS-182 - resistance to septoriosis and snow mold, medium
resistance to powdery mildew, high values of productive tillering capacity and yield capacity;

LCH 853-2010 - Kharus/NE93496 - group resistance to diseases (powdery mildew, sep-
toriosis);

LCH 910-2010 - Vasilisa/Olma - resistance to powdery mildew of 6 points, resistance to
septoriosis of 6 points;

LCH 930-2010 - Olma/Smuglyanka - resistance to powdery mildew of 7 points, re-
sistance to septoriosis of 7 points.

In 2011 the last 4 lines were tested in the Kharkiv and Poltava regions (Ustimovskaya
Experiment Station); the data of these tests are summerized in the characterization of the lines.

After undergoing expert review in the Laboratory of Genetic Resources of Cereals the
line LCH 821/10 was registered in NCPGRU and itemized under No. UA0108203 in the Na-
tional Catalog and under Rregistration Certificate No. 1176; the line LCH 117/12 - UA0108195
and No 1175, respectively, d/d 25 February 2014. The lines registered are new valuable source
material for breeding, since they combine group resistance to leaf diseases (7 points ), resistance
to biotic factors (frost resistance of 6.5-7 points) and high yield capacity (790-800 g/m?).

Conclusions. Thus, as a result of immunological assay conducted on artificial infectious
and provocative backgrounds for the last three study years (2011-2013) sources of individual (6
samples) and group (5 samples) resistance to leaf diseases and head smut were identified. By
hybridization and multiple selections on infectious and provocative backgrounds seven new lines
with a complex of valuable economic characteristic, which can be used as improved donors in
breeding programs, were created. The two best lines are registered in NCPGRU (Certificate Nos.
1175, 1176 d/d 25.02.2014).
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HOBBIH HCXOJIHBIH MATEPHAJI JTVIA CEJIEKIIHH ITITEHHAIIBI O3UMOH HA
YCTOHYHUBOCTbH K FOJIE3HAM

Jlyunas U. C.

HNuctutyt pacrenueBosctea uM. B. S. FOpreBa HAAH

[Tpoananu3upoBaHbl pe3yabTaTbl MYMMYHOJIOTHYECKUX HCCIIEIOBAHUN KOJUIEKIIMOHHBIX 00pa31ioB
U THOpUIHBIX ceMell mieHuI bl 03uMoit Fe-Fg Ha nH(EKIMOHHBIX U TPOBOKAIIMOHHBIX (POHAX
Haun0oJiee pacrpoCTpaHEHHbBIX OOIE3HEH.

Berymiienune. B Hacrosiiee Bpemst U3-3a HHTEHCH(PHUKAIIMN CEIbCKOXO03SHCTBEHHOTO MTPOU3BO/I-
cTBa (PUTOCAHUTAPHOE COCTOSHUE arpoLE€HO30B BCEX IOJIEBBIX KYJIbTYP 3HAUUTEIBHO YCIIOXK-
HWIOCH. DTO MOOYX/IaeT K MOMCKY HOBBIX IyTEH OpraHU3alliy 3aIIUThl pacTeHHi, pa3paboT-
KU IPUHIUIHAIBHO HOBBIX MOJXO00B K PEILICHUI0 3TOH npobieMbl. OgHUM U3 caMbIX 3 dek-
TUBHBIX, HO CJIOKHBIX ITyTEH SBJISETCS CO3/1aHNUE YCTONYMBBIX COPTOB, MAKCUMAJIbHO a/1allTH-
POBAHHBIX K KOHKPETHBIM YCJIOBHUSAM OKPYKAIOILIEH CPEbL.

Heab. 151 ycriemHOTo BHIIOJHEHNS HAYYHBIX CEJIEKIIMOHHBIX MPOrpaMM UCXOAHBIN MaTepual
uMeeT BakHOe 3HaueHue. [103TOMy MOMCK HOBBIX MCTOUYHUKOB YCTOMYMBOCTH K OOJIE3HSM,
OINpeJIeJICHUE UX JIOHOPCKUX CBOMCTB M CO3JaHUsl Ha UX OCHOBE HOBOI'O MCXOAHOI'O MaTepu-
aja ¢ KOMIUIEKCOM LIEHHBIX IPU3HAKOB SIBISAETCS aKTyaJbHBIM HAIPAaBJICHHEM HCCIIEN0Ba-
HHUI.

Marepuan u Meroamka. MarepuaaoM A UCCIENOBAaHUM ObLIM KOJJIEKIMOHHBIE 0Opa3Iibl
03UMO MIIIEHUIBI ¥ TIOJYyYEHHbIE HA OCHOBE BbIJIEJICHHBIX PAHEE HCTOUHUKOB YCTOMYUBOCTH
auHuM nueHuusl Fg- F7. MMMyHoslornyeckyto xapakTepucTUKy o0pa3LioB ONpeaessii B UH-
(eKLIMOHHO-ITPOBOKALIMOHHOM MMTOMHUKE HayqHOIro ceBoobopora MHcTuTyTa pacrenueBo-
ctBa uM. B. SI. HAAH VYxkpaunsl. [loceB npoBoawin B ONTUMAaJIbHbIE JIJIS1 KYJBTYPbl CPOKH
(nmst TUCTOBBIX OOJie3HEH) U B OoJiee MO3aHUE (17151 IPOBOKAIIMK 3apasKeHUsI paCTEHUN TBEp-
JIOM TOJIOBHEN) PYYHBIMH CeAJIKaMH, Ha 3-5 psaax JauHOU 1 M, ¢ mupuHONW Mexaypsiauii 15-
20 cM, 1o TpeIeCTBEHHUKY YEPHBI map. YUYeTsl MOpaKeHHOCTH PACTCHUN M OTpeNIeIeHne
YCTOMYMBOCTH UCCIEAYEMbIX 00pa30B MPOBOJUIIH O MPUBEICHHBIM B METOJIMYECKUX PEKO-
MEHJALMSX MIKaJlaM U METOAMKAM.

PesyabTaTsl ncciaenosanuii. I1o pesynbraTraM TpeXJIETHErO U3y4EHUS ONPENEISUIN UCTOYHUKU
ycrorunBocTu. Tak, 3a 2011-2013 roas! cpeu KOJIJIEKIMOHHBIX 00pa3lioB BBIAECIECHO LIECTh
VCTOYHUKOB MHANBUAYAIBHON YCTOMYNBOCTH, U3 KOTOPBIX YETHIPE HCTOYHHUKA — K CENTOPHO-
3y (L-25-OKH, Jlrounna, Omckast 6, YHUKYM), 1Ba HCTOYHHUKA — K TBepaou ronoBHe (Tapa-
coBckas/benouepkosckas, [Tomykapnuk), deTslpe MCTOYHMKA TPYNIOBOM YCTOMUMBOCTH K
centopuosy U myunuctoit poce (KS 91112, IPM 296-06, Alana, 3apuiist ) u OJMH UCTOUYHUK
IPYNIIOBON YCTOHYMBOCTH K MyYHHCTOM poce u TBepoi rojgosue (Yis). M3 rubpuaHeix mo-
nynsuui Fe-Fg cozmaHHbIX ¢ yyacTnem paHee BBIIEIEHHBIX MCTOYHHUKOB YCTOWYMBOCTH, IO
JTAHHBIM TOJIEBBIX YYETOB OTOOPAHO CeMb JYYIIUX MO YCTOWYMBOCTH K OOJNE3HSIM KOHCTAHT-
HBIX JIMHUHA 1 TIPOBE/ICH aHAJN3 DJIEMEHTOB CTPYKTYPHI UX yposkast. Oto muann JIY 115-2012,
JIY 117-2012, JI4 118-2012, JIY 821-2010, JIY 853-2010, JI4 910-2010, JIY 930-2010.

BoiBoabl. B pe3ynbraTe npoBeieHHOM Ha UCKYCCTBEHHBIX MH(EKIIMOHHBIX U MPOBOKALMOHHBIX
(oHaX MMMYHOJIOTHYECKOH paboThl 3a MocieaHue Tpu roaa ucciaegoBanuit (2011-2013 rr.)
BBIJICJICHBl MCTOYHUKH WHAMBUIYAJTbHON (IIECTh 0O0pa3IloB) M TPYMIOBOW (TMATH 0OpPa3IoB)
YCTOMYMBOCTH K JIMCTOBBIM OOJIe3HSM U TBepAOH rosioBHe. [lyrem rubpuamuszanuu ¥ MHOTO-
KpaTHBIX OTOOPOB Ha MH(EKIIMOHHBIX U MPOBOKALMOHHBIX (POHAX CO3/1aHO CEMb HOBBIX JIH-
HUI ¢ KOMIIJIEKCOM II€HHBIX XO3SHCTBEHHBIX NMPHU3HAKOB, KOTOPbIE MOTYT OBITh MCIOJIb30Ba-
Hbl KaK yJIy4lICHHbIE IOHOPHI B CEJEKLHMOHHBIX MporpaMMmax. JIBe jyd4iine JIMHUU 3aperu-
ctpupoBanbl B HIII'PPY (Ne cBunerenscts 1175, 1176 ot 25.02.2014 1.).

TTwenuya o3umas, UCXoOHbIL MAMeEPUA, YCMOUUUBOCMb, UCOYHUKU, 00pa3ybl, TUHUL,
aubpuouzayus

~ 57 ~



HOBHH BUXITHUH MATEPIAJI JUIA CEJEKIIT ITIIIEHUII O3UMOI HA
CTIHKICTH /10 XBOPOB

Jlyuna I. C.

IHcTuTyT pocnuununTBa iM. B.S. FOp’eBa HAAH

HaBeneHno pe3ynbpTaT BUBYCHHS KOJEKIIIMHUX 3pa3KiB MIIEHUII 03UMO] Ta T10puaHuX cimen Fe-
Fg Ha iH(peKUIHHNX Ta MPOBOKAIIHUX (hpOHAX HANOLIBII PO3MOBCIOKEHUX Ta MIKIIJIUBUX Y
perioHi XxBopo0.

Beryn. Ha Tenepimniii uac uepe3 iHTEHCH]IKAIIO CUTBCHKOTOCIIONAPCHKOTO BUPOOHUITBA (i-
TOCaHITApHUI CTaH arpoleHO31B YCIX NOJbOBUX KYJIbTYp 3HAYHO YCKJIAHHMBCS. 3a MaKCUMa-
JHHOTO HACUYEHHS CIBO3MIH KYJIbTypaMH 31 CIIUTbHUMHU 30yTHUKaMH XBOPOO CIIOCTEPIraeThes
HAKONHWYEHHS iX y I'PYHTI, HaCiHHI, Ha NOKHUBHMX 3aJIMIIKAX, JUKOPOCIHX 371aKkax. OHUM 13
caMux e(peKTUBHUX, aJie HE JETKUX IUIAXIB € CTBOPEHHS CTIMKHX COPTIB.

Merta. [lomyk HOBUX JUKepel CTIMKOCTI 40 XBOPOO, BU3HAYEHHS 1X JOHOPCHKUX BIACTUBOCTEH 1
CTBOPEHHS Ha X OCHOBI HOBOT'O BUXIJHOT'O MaTepianxy 3 KOMIUIEKCOM IIIHHUX O3HAK € aKTya-
JBHUM HampsIMOM JOCIII/PKEHb.

Marepian i meToauka. MarepiaaoM it JOCTINIB OyIM KOJMEKIIHHI 3pa3Ky MIIEHHUII 03UMO] Ta
OTPMMaHI Ha OCHOBI BH3HAYCHHX paHIIIe JpKEpes CTIMKocTi JiHil mmeHuni Fg-F7. O6miku
YPaXXEHOCTI POCIVH Ta BH3HAYCHHS CTIMKOCTI JOCTIDKYBAaHUX 3pa3KiB MPOBOJIWIIM 33 HaBe-
JI€HUMHU B METOJIMYHUX PEKOMEHALIAX IKAJIaMH 1 METOJUKAMH.

PesyabTaTn gociixkens. Cepen KOJMEKUIMHMX 3pa3KiB BUALICHO IIICTh JPKEpeN 1HIUBIAYaIbHOI
CTIMKOCTI, 3 IKHX YOTHPH JDKEpENa — 10 CENTopio3y, JBa JLKepea — 10 TBEPIOI CaXKH, YOTUPU
JDKEpea TPYMoBOl CTIMKOCTI IO CENTOpio3y Ta OOPOIIHUCTOI POCH Ta OJHE JPKEPENIO TPYIIOBOI
CTIHKOCTI 0 OOpPOIIHHCTOI POCH Ta TBEPAOI CaXKKW. 3 TiOpuaHux nomynsuiil Fe-Fg 3a mannvu
MOJIbOBUX OOJIKIB BiAIOpaHO CiM Kpamux 3a CTIHKICTIO JO XBOpOO KOHCTAHTHUX JIiHII Ta
MIPOBE/IEHO aHaJIi3 €IEMEHTIB CTPYKTYPH iX YpOrKaro.

BucnoBku. B pe3ynbrati poBeieHOi Ha IITYYHUX 1HQEKUIHHUX Ta MPOBOKAIMHUX QoHaX IMY-
HOJIOT1YHO1 poOOTH 3a OCTaHHI TpHU poku nociimxkeHb (2011-2013 pp.) BU3HAUCHO pKeperna
IHAMBIAYaNbHOI (IIICTH) Ta TPYHOBOI (11’ATh) CTIMKOCTI 10 JTUCTKOBUX XBOPOO Ta TBEpJOi ca-
xku. [nsxom ribpuanzarii Ta 6aratopa3zoBux M000piB HAa 1HQPEKIIHHUX Ta MPOBOKALIMHUX
(oHAX CTBOPEHO CIM HOBHUX JiHIM 3 KOMIUIEKCOM I[IHHUX T'OCHOJAPCHKUX O3HAK, SIKI MOXYTb
OyTH BUKOPHCTaHI SIK TIOKpallleH1 JOHOPU B CeJIeKLIHHUX Mporpamax. J[Bi kpari JiHii 3apeec-
tpoBano B HIII'PPY (Ne ceigours 1175, 1176 Bix 25.02.2014 p.).

TTwenuys o3uma, uxionuti mamepian, odxcepena, 3pa3ku, JiHii, 2iopuousayis

NEW SOURCE MATERIAL FOR WINTER WHEAT BREEDING FOR RESISTANCE
TO DISEASES

Luchnall. S.

Plant Production Institute nd. a V. Ya. Yuryev of NAAS

Introduction. Currently, due to the intensification of agricultural production phytosanitary status
of agrocenoses of all field crops is significantly complicated. This motivates the search for
new ways to organize plant protection, development of revolutionary new approaches to solv-
ing this problem. One of the most efficient, but complex ways, is creation of resistant varie-
ties, the most adapted to specific environmental conditions.

Purpose. To realize successfully scientific breeding programs, source material is essential.
Therefore, the search for new sources of resistance to diseases, determination of their donor
properties and creation on their basis of new source material with a complex of valuable fea-
tures are the mainstream directions of research.
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Material and Methods. The study material was winter wheat collection samples and wheat lines
Fe-F7 derived from previously identified sources of resistance. The samples were immunolog-
ically characterized in the infectious provocative nursery of scientific crop rotation at the
Plant Production Institute nd. a V.Ya. Yuryev of NAAS of Ukraine. Sowing was carried out
in the optimal time frame for the culture (for leaf diseases) and later (to provoke head smut in-
fection in plants) with hand drills, on 3-5 rows, each 1 m long, with the row spacing of 15-20
cm and bare fallow as a predecessor. Counts of affected plants and determination of the re-
sistance of samples under investigation were carried out according to the scales and proce-
dures given in the methodological recommendations.

Results. On the basis of the results of three-year studying sources of resistance were identified.
Thus, over the period of 2011-2013 among the collection samples 6 sources of individual re-
sistance were identified, of which 4 sources - to septoriosis (L- 25-OKH, Lutsina, Omskaya 6,
Unikum), 2 sources - to head smut (Tarasovskaya/Belotserkovskaya, Polukarlik); 4 sources of
group resistance to septoriosis and powdery mildew (KS 91112, IPM 296-06, Alana,
Zarytsya); and 1 source of group resistance to powdery mildew and head smut (Ulya). Seven
constant lines, which were the best resistant to diseases according to the field counts, were se-
lected from hybrid populations Fg-Fg and the structural elements of their yield were analyzed.
These are lines LCH 115-2012, LCH 117-2012, LCH 118-2012, LCH 821-2010, LCH 853-
2010, LCH 910-2010, and LCH 930-2010.

Conclusions. As a result of immunological assay conducted on artificial infectious and provoca-
tive backgrounds for the last three study years (2011-2013) sources of individual (6 samples)
and group (5 samples) resistance to leaf diseases and head smut were identified. By hybridiza-
tion and multiple selections on infectious and provocative backgrounds seven new lines with
a complex of valuable economic characteristic, which can be used as improved donors in
breeding programs, were created. The two best lines are registered in NCPGRU (Certificate
Nos. 1175, 1176 d/d 25.02.2014).
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