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Introduction. Spring barley is a leading food crop at the world market, ranking fourth among
cereals in terms of sown area [1]. Spring barley is suitable for growing in all climatic zones of
Ukraine and, provided intensive technologies, gives a grain yield of 5-8 t/ha [2]. Currently, measures
for spring barley growing do not provide the desired yields due to violations of cultivation technolo-
gies [3]. Among the factors limiting the barley grain yield and quality in the country, there is farmers’
inattention to protection of crops against harmful organisms. This is primarily attributed to the inade-
quate awareness of farmers about changes occurring in spring barley agrocenoses because of simulta-
neous impact of anthropogenic activities and weather conditions.

At present, the climate is changing all over the world [4]. In Ukraine, the climate also
tends to change: there are sharp fluctuations in precipitation periods and a significant increase in
temperature in most regions of the country [5]. Recently, the climate in the Eastern Forest-Steppe
has been noticeable for a drastic differential in precipitation and an upward trend in the average
daily air temperature. Climate changes are closely associated with to the level of disease-induced
damage to plant, as the environment significantly affects plants, pathogens and their vectors [6].
Hence, climate changes affect not only the plant vegetation length, but also the dynamics of
harmful organism development on agricultural crops, including spring barley.

In addition to the climate, the phytosanitary situation on spring barley crops is also affect-
ed by changes in the structure of sown areas and in cultivation technologies [7]. For example,
simplification of crop rotations without taking into account the traditional basics and rules of crop
rotation leads to the threatening spread of specialized weeds, pests and diseases, despite the grow-
ing use of protective chemicals in Ukraine [8]. Each crop generally has specific diseases and
pests, and prolonged cultivation of one crop in the same location contributes to accumulation of
infections and pests in the field [9].

Therefore, studies of pathogens on crops, including spring barley, in specific climatic zones
are becoming of immediate interest, which is important both for development of highly effective pro-
tective measures and for breeding for plant resistance to pathogens and pests. Agrobiocenosis moni-
toring enables not only managing the consequences of application of current protective measures, but
also planning the breeding process to create resistant and highly adaptable varieties.

Studies conducted in the Laboratory of Plant Immunity to Diseases and Pests of the Plant
Production Institute named after V.Ya. Yuriev NAAS address phytosanitary diagnostics, which
combines a number of problems to reduce the impact of pathogens on the plant growth and de-
velopment as well as on the yield, including phytosanitary monitoring, determining the preva-
lence of harmful organisms, pathogenicity of strains and virulence of races, finding sources of
resistance, evaluating their genetic potential to create spring barley varieties with group and com-
plex resistance to biotic factors.
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Material and methods. Mycological, microscopic, statistical, phytopathological and entomo-
logical field and laboratory methods were used to achieve this purpose in 2009-2017. We used visual
methods to assess diseases and pests, which are based on direct inspection of plants and visual deter-
mination of their damage intensity or damage in accordance with the conventional assessment scales
and methods modified by us in the course of work [10-13].

To improve the methods of determining the species of harmful organisms on spring barley,
seeds were sown in two seasons: in spring (optimal timeframe) and autumn (provocative) with subse-
quent measurement of the affection of plants by pathogens causing leaf and root diseases as well as
by intrastem pests during the tillering phase.

To determine the fungal contamination of barley grain, we developed the method, which con-
sists in caryopsis germination in sucrose solution in a humid chamber under constant light, accelerat-
ing the manifestation of disease signs on infected grain. Petri dishes were pre-sterilized in a thermo-
stat at 150°C for 2 hours. 13.1 g of sucrose was dissolved in distilled water under an osmotic pressure
of 12 atmospheres, and then the solution was carefully boiled for 5 minutes to avoid evaporation of
the liquid. Spring barley seeds were laid out, hila upwards, 25 seeds per Petri dish in four replications.
5 ml of sucrose solution was poured into each dish. Seeds germinated for 4-5 days at 22°C. Such
conditions favor conidial sporulation of fungi. Infected seeds were examined under a MBS-9 binocu-
lar microscope at 24-fold magnification.

The contamination percentage was calculated by the formula (1):

C = Ni*100/Ne Dy

where C — percentage of contamination of spring barley caryopses, %;

Ni — number of infected caryopses;

Ne — number of examined caryopses.

To characterize the weather and climatic conditions during the growing period, we used
data of Kharkiv Regional Center for Hydrometeorology on air temperature and precipitation.
Humidification during the spring barley growing period was described with the hydrothermal
coefficient (HTC) [14].

Eleven modern spring barley varieties, which are suitable for dissemination in Ukraine, 12
promising breeding lines from the Laboratory of Barley Breeding of the Plant Production Institute
named after V.Ya. Yuriev NAAS and 150 collection accessions from the National Center for Plant
Genetic Resources of Ukraine (NCPGRU) of the Institute of Plant Production Institute named after
V.Ya. Yuriev NAAS originating from 15 countries were investigated. Seeds of varieties, lines and
collection accessions were sown in the same field, with a plot area of 1 m* References of susceptibil-
ity to pathogens and intrastem pests were sown every 10 accessions to accumulate infections and
pests in the crop. The experimental plots were surrounded by a continuous band from a seed mixture
of varieties that are common in the region. The total field area was 0.5 hectares. The forecrop was
winter wheat. Seeds were not dressed before sowing, and plants were not treated with pesticides dur-
ing the growing period.

Results and discussion,. The prevalence of two Drechslera infections on spring barley crops
was determined, in particular of D. teres Ito, which causes barley net blotch , and of D. sorokiniana
Subram, which causes root rot. In addition, two species of corn flies were identified: oat (Oscinella
frit Linnaeus) and barley (O. pusilla Meigen) frit flies. Autumn sowing in comparison with the tradi-
tional method of spring sowing proved to be a more effective way to assess the response of spring
barley varieties, lines and collection accessions to pathogens, in particular Drechslera species. Thus,
the prevalence of diseases on spring barley crops sown in spring was on average across the study
years 15.9% of plants affected D. teres Ito and 42.7% of plants affected by D. sorokiniana Subram
(Table 1). Upon autumn sowing, the prevalence of these diseases was higher and amounted to 38.7%
and 45.2% of affected plants, respectively.

However, autumn sowing was less effective for assessments of accessions for damage in-
duced by oat and barley frit flies, because the larva populations on the autumn crops were twice as
small as the corresponding populations on the spring crops, indicating a possibility of using autumn
sowing only as an additional method to detect harmful organisms in the field. In addition to phyto-
pathological and entomological assessments of spring barley crops, autumn sowing also makes pre-
diction of the harmful organism development on spring barley in the spring-summer season possible.
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The prevalence of diseases and pests on spring barley crops assessed by different methods

Table 1

Affected/damaged plants, % HTC during
Method Year barley net Drechslera Erit flies the growing
blotch root rots period
2010 15.5 34.6 55.1 0.6
Spring sowing 2011 17.3 60.0 53.9 1.4
2012 14.9 335 54.3 0.4
Mean 15.9 42.7 54.4 —
2009 50.6 35.8 38.3 0.5
2010 32.9 43.5 18.5 35
Autumn sowing 2011 33.1 64.2 32.7 0.6
2012 38.2 37.4 19.3 1.1
Mean 38.7 45.2 27.2 -

During the next eight study years (2013-2020), of diseases, head smut (Ustilago hordei
(Pers. Lagerh.), net blotch (D. teres Ito), leaf stripe (D. graminea (Rabenh.) Shoemaker) and
spot blotch (D. sorokiniana Subram) became widespread (Fig. 1); of pests, corn flies (O. frit Lin-
naeus and O. pusilla Meigen) remained most common (Table 2). The levels of pathogen- and
pest-induced damage to plants during the study years ranged 21% to 67% of affected plants (head
smut; artificial infection); 25% to 100 % (Drechslera spot diseases); and 39% to 100% (corn
flies; provocative background).
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During the eight-year study, the highest prevalence of head smut (up to 67%) was ob-
served in 2015 and 2020, when the weather (judging from the hydrothermal coefficient) was ex-
cessively humid during the spring barley growing period (HTC = 1.7 in 2020) or slightly arid
(HTC = 1.1 in 2015). The disease development was moderate (25%, 42.1%) in 2014 and 2016,
when the hydrothermal coefficient was optimal (1.4 and 1.3, respectively). Under the very arid
conditions (2017; HTC = 0.5), we observed a weak development of head smut (21%).

The prevalence of Drechslera spot diseases on spring barley plants differed, depending on
the year. The greatest spread of Drechslera spot diseases (100%) was observed on sufficient mois-
ture in 2014, when the HCT during the barley growing period was 1.4. Under very and slightly arid
conditions (HTC = 0.7 and 1.3) in 2013 and 2016, respectively, the disease development became
epiphytic — 63.0-65.0%, respectively. The disease also progressed actively (70%) on excessive
moisture in 2020 (HTC = 1.7). The disease progressed moderately in 2015 (32.0%) under slightly
arid conditions (HTC 1.1) and in 2017 (25.0%) under very arid conditions (HTC = 0.5).

Table 2
Variability of harmful organisms on spring barley
Affected/damaged plants, %
Year Head smut Drechslera spot Corm flies HTC
diseases
2013 52 63 96 0.7
2014 25 100 47 1.4
2015 65 32 40 1.1
2016 43 65 39 1.3
2017 21 25 44 0.5
2018 25 67 59 0.4
2019 40 65 100 0.9
2020 67 70 67 1.7
Mean 42 61 62 —

Although the HTC in the study years ranged 0.4 to 1.7, i.e. the weather ranged from very
arid to excessively humid, the frit flies were numerous, only in 2016 the pest number decreased to
39%. This can be attributed to the fact that the barley frit fly belongs to xerophilous pests, and
arid conditions are favorable for it (HTC = 0.4-1.1), namely 2013, 2015, 2017, 2018 and 2019,
but the oat fit fly is a hygrophilous pest and thrives better in humid years (HTC = 1.3-1.7) —
2014, 2016 and 2020.

Analysis of the contamination of spring barley grain harvested in 2014-2016 with fungal
pathogens revealed that the germination of spring barley seeds in sucrose solution stimulated the
progress of fungal diseases, accelerated the manifestation of signs on infected seeds and enabled
obtaining reliable data on the contamination without additional efforts. Basing on this, we devel-
oped a method for determining the contamination of spring barley grain (Patent UA 67887 U IPC
A01H 1/04 (2006.01), effective from 01.09.2018). Using this method, we determined that in the
Eastern Forest-Steppe of Ukraine diseases caused by fungi of the genera D. spp., Fusarium Link.
and Altenararia Fries. were the major pathogens spreading on spring barley seeds. Thus, Alter-
naria-caused affection of seeds of collection spring barley accessions ranged 9.0-77.0%;
Drechslera-caused affection — 4.0 to 55.0%; Fusarium-caused affection — 0.0 to 12.4%. There-
fore, to prevent the disease progress during the initial stages of plant ontogenesis in production
conditions, pre-sowing treatment of seeds is necessary.

Discussion. Thus, head smut, Drechslera spot diseases (net blotch , leaf stripe,
spot blotch) and Drechslera root rots are the most common and harmful diseases of spring barley
in the Eastern Forest-Steppe of Ukraine. Yield losses from these pathogens range from 15% to
50% in epiphytic years (Table 3) [15].

Review of other researchers’ data published for the last 15 years shows that fungal diseas-
es have become widespread on barley crops not only in Ukraine, but also in other countries. For
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example, in Great Britain, especially in Western England and Scotland, scald (Rhynchosporium
secalis Oud.) [16-18] causes significant damage to barley crops, in South America (Brazil, Ar-
gentina) net blotch (D. teres Ito) is widespread. [19], in Germany ramularia leaf spot (Ramularia
collo-cygni Suton & Waller) is quite frequent [20]. Development of measures to manage barley
brown rust (Puccinia hordei Otth.) is an urgent problem in Australia, India and the United States
[21].

With active progress of pathogens on barley crops, the effectiveness of fungicides is not
always high. In addition, researchers of the VM Remeslo Myronivka Institute of Wheat NAAS
reported that damage to leaves from pathogens causing spots was difficult to compensate, be-
cause, when they are widespread, they lead to a rapid death of the leaf surface [22]. Therefore, it
is advisable to grow varieties that are resistant to the above pathogens.

Fungi of the genera Drechslera spp., Fusarium Link. and Altenararia Fries are also found
on spring barley caryopses. It is interesting that a similar group of pathogens was detected on
spring barley grain earlier by researchers from Oman, a country in the tropical climate zone [23],
indicating that these diseases are spread on a significant area.

Table 3
Loss of the spring barley yield from plant affection by common pathogens in the Eastern
Forest-Steppe of Ukraine

Disease Loss of yield, %
Head smut >15-20
Net blotch 33-50
Leaf stripe <30
Spot blotch 3040
Drechslera root rots <40

Frit flies, — oat frit fly (O. frit Linnaeus) and barley frit fly (O. pusilla Meigen), are dan-
gerous pests of spring barley in the Eastern Forest-Steppe of Ukraine. Other researchers reported
that these species of corn flies were common not only in the Eastern Forest-Steppe, but also
throughout the entire climatic zone, causing damage to many cereals. For example, scientists
from the National University of Life and Environmental Sciences observed the spread of frit flies
in all experiments conducted in the Forest-Steppe of Ukraine [24]. However, there reports that the
oat frit fly was more numerous in the Western Forest-Steppe. This species is more moisture-
loving and less thermophilic compared to the barley frit fly. Invasion of barley crops by intrastem
pests is especially dangerous, because due to the latebrosus life style of pests and long flight time
of adult flies, chemicals are not effective in most cases, hence, the plant protection priority
against corn flies is spring barley breeding for resistance to intrastem pests.

Conclusions. Via the phytopathological and entomological monitoring of spring barley
crops in the Eastern Forest-Steppe of Ukraine, the pathogen species causing economic losses (15-
40% of yield) upon this crop cultivation were identified. Head smut (U. hordei (Pers. Lagerh.),
leading to 15-20% reduction in the yield, and Drechslera diseases affecting both aerial parts of
plants (D. teres Ito, D. graminea (Rabenh.) Shoemaker) and the root system of plants (D. soro-
kiniana Subram) and leading to 33-50% in the yield are the most common diseases of spring bar-
ley in this climatic zone. Frit flies, i.e. oat frit fly (O. frit Linnaeus) and barley frit fly (O. pusilla
Meigen) with larvae’s latebrosus life style and imagoes’ long flight period, complicating chemi-
cal protection of crops, are dangerous pests. Pathogens that develop on spring barley caryopses
are fungi of the genera Drechslera spp., Fusarium Link. and Altenararia Fries., which can cause
root rot, crop thinning and plant infection. Two new methods of phytopathological monitoring of
spring barley crops have been developed: one of them is carried out by autumn sowing of seeds
and provides additional analysis of the pathogen presence on crops in one study year, and the
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other accelerates detection of seed infections by germination of caryopses in sucrose solution
under constant light.

Thus, a comprehensive monitoring system of the prevalence of harmful organisms grow-
ing on spring barley roots, stems, leaves, ears and caryopses provides detection of changes in the
phytosanitary condition of crops, elucidation of their causes, prediction of intensity of disease and
pest spreading and timely adoption of protective measures.

Adherence to ethical standards. The studies were conducted in accordance with the ob-
jectives of the thematic plan of the Laboratory of Plant Immunity to Diseases and Pests, which
were part of the Scientific-Technical Program "Cereals” in 2006-2010. There is no conflict of
interest. The projects pursuing by the author team were funded from the state budget of Ukraine.
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ITATOKOMILIEKC AYMEHIO APOT' 0 B CXUTHIH YACTHHI JIICOCTEITY
VKPAIHH

3BarinneBa A.M., [lerpenkosa B.I1., Koouzesa JI.H., Hucka I.M., Kydepenko €.10., 3yeBa K.B.,
Bacsko H.I.
[actutyT pocnuununTsa imeHi B.S1. FOp’eBa HAAH, Ykpaina

Meta. Bu3HaunTi KOMIUIEKC MIKIJIMBUX OPraHIi3MIiB SYMEHIO SIPOTO Ta iX MIHJIMBICTH /I BIUTUBOM
TIIPOTEPMIYHMX YMOB BET€TAIIHHOTO TMEPioy KyJITYpH B cXifHid yacTuHi Jlicocreny Ykpainu ta
YAOCKOHAJIUTH CIIOCOOU BUSIBJICHHS BUJIOBOTO CKJIATy XBOPOO Ha POCIMHAX Ta 3€pPHI.

MeTtoau. PiBeHb MOIMHMPEHOCTI XBOPOO Ta IIKITHUKIB BU3HAYAIH 3T1IHO 3arajlbHOIMPUMHATHX Ta CIICIi-
aJIbHUX METOJMK Y BIATIOBITHOCTI JI0 ICHYIOUMX LIKAJI OLHKM Ta METOIHK, MOJH(DIKOBAHIX HAMHU Y
X011 poO0TH. Y JOCKOHATFOBAIM CIIOCOOM BU3HAUCHHS BUJIOBOTO CKIIay 30YIHHUKIB XBOPOO STUMEHIO
SIPOTO IIISIXOM BECHSIHOTO (ONTHMAJTbHUI) Ta OCIHHBOTO (IMITAIlisl BOJIOTUX YMOB) BUCIBY HACIHHS 3
HACTYITHUM TPOBEACHHIM OO0JIIKY TPOsIBY XBOpoO Y (ha3i KyIIiHHS POCIIMH Ta IT1100pOM KUBUIIBHOTO
cepemoBuIIa s (DITOSKCIEPTU3H 3ePHA 1 BUSHAYCHHS PIBHS HOTO 3apasKEHOCTI.

PesyanbTaTn. BHacniok npoBefeHHs OOMIKIB 010 MOMIMPEHOCTI XBOPOO 1 MIKIJHUKIB HA POCIHHAX
sTAMeHEO siporo BrposoBxk 2009—2020 pp. mpu pi3HKUX CTPOKAxX CIBOM HACIHHS (BOCEHH Ta HABECHI)
BCTaHOBJICHO, 1110 OCIHHSI CiBOa HACIHHS € OLTbII €PEeKTUBHUM CIIOCOOOM JIIS ITPOSIBY T€IbMIHTOCIIO-
pio3iB Ha SUMEHI SIPOMY HOPIBHSIHO i3 3arajJbHONPUHHSATAM CIIOCOOOM BECHSHOI CIBOM, TaK SK B
OCIHHIH TIepio]] CTBOPIOIOTHCS CIIPUSITIIMBI YMOBH JUISl PO3BUTKY 1IbOTO Iprida. B ocHOBHOMY mato-
KOMJIEKC STUMEHIO SIpOro OyB IMPEACTABICHUN KaM’ STHOKO Ca’KKOI0, TeIbMIHTOCIIOPIO3HUMH TIISIMUC-
TOCTSIMH JIMCTS1, KOPSHEBUMH THHJISIMH, 37TaKOBUMH MyXaMu. HaliOiibIe OIMpPEeHHsT KaM ' sTHOT Cak-
k1 (10 67,0 %) BimMidanu B pOKH, KOJIH TTOTO/IHI YMOBH TEPioJy BETETallil XapaKTepU3yBAIUCh 5K
HaamipHo 3BonioxkeHi (I'TK = 1,7 B 2020 p.) 1 cnadko mocynumsi (I'TK =1,1 B 2015 p.). HaiiBuie
3HAYEHHS PO3MOBCIOKEHHS TeIbMIHTOCIOPio3HUX msmuctoctei (100 %) BimmideHO B yMOBax J10-
cratuboro 3BoniokeHHs1 B 2014 pori (I'TK = 1,4). UncenbHICTh MIBEICHKUX MyX 3a MEpiojl AOCTi-
JDKEeHb TiepeOyBajia, B OCHOBHOMY, Ha 3HauHOMY piBHi (10 100 %), Tinbku B ymoBax 2016 poky Bcra-
HOBJICHO criajl MIKiTHKUKa 110 39 %. Bu3HaueHO BUIOBHUI CKJIa]] TATOTCHIB, sIKi PO3BUBAIOTHCS HA 3€p-
HIBKaX SYMEHIO SPOro. YPaKeHHS 3epHIBOK AJIbTEPHAPIO30M 332 POKAMH KOJIMBAIOCH B MeXax 9,0—
77,0 %, reapMmiaTocniopiozamu — 4,0-55,0 %, gy3zapiozom — 0,0-12,4 %.

BucHoBKH. YCTaHOBJIEHO, 1110 HAWOLIBII PO3MOBCIOKEHUMH XBOPOOAMH SUMEHIO SIPOTO B YMOBax
cximnoi yactuau Jlicocterny Ykpainu € kam’siHa caxkka (Ustilago hordei (Pers). Lagerh.) ta Buu re-
JIEMIHTOCTIOPIO3Y, SKi BUKJIMKAIOTh TUISIMUCTOCTI JIKCTS 1 3arauBaHHs KopeHiB (Drechslera teres Ito,
D. graminea (Rabenh.) Shoemaker, D. Sorokiniana Subram), cepet HIKiHHKIB HAHOLIBIIT TOIITHPEHi
mBezchki Myxu (Oscinella frit Linnaeus i O. pusilla Meigen). OCHOBHUMH TIaTOT€HAMH, SIKi TTOIIIU-
PIOIOTBCSI Ha 3epHIBKaxX SMMEHIO sIporo € TpubHi xBopoou 3 poxiB Drechslera spp., Fusarium Link. Ta
Altenararia Fries.. Po3poOiieno aBa HOBUX crocoOu (hiTONaTooryHoro aHaji3y MOUIMPEHOCTI XBO-
pob Ha TOCiBaxX SUMEHIO SIPOT0, O/IMH 3 HUX 3IIHCHIOETHCS IUTSIXOM OCIHHBOI CiIBOHM HACIHHS 1 OOITIKY
YPaKEHOCTI pOCIMH y (a3l KyIIeHHs, Ipyruid crocid — (iToekcrnepTusa HACIHHS Ha 3apa)KeHICTh
30yTHUKaMH XBOPOO IILIIXOM IPOPOIIEHHS 3ePHIBOK Y PO3UHHI CaXxapo3u.

Kniwouosi cnosa: namoxomniexc, AuMinb apuil, AYMIHHA 31AKO6A MYXA, BI6CAHA 31AK0BA MYXA,

2eIbMIHMOCNOPIO3HA KOPEHe8a CHIUb, 2eNbMIHMOCHOPIO3HA NAAMUCMICIb TUCS, KAM SHA CAJXCKA,
anemepHapios, Qy3apios, HACIHHESA IHeKYis

127



IMATOKOMILTEKC AYMEHS IPOBOTI'O B BOCTOYHOH YACTH JIECOCTEITH
YKPAUHBI

3esarunnesa A.H., Ilerpenkosa B.I1., Ko6si3eBa JI.H., Heicka 1.H., Kyuepenko E.1O.,
3yesa E.B., Bacrko H.H.
Nuctutyt pacrenueBojctea umeHu B.S. FOpseBa HAAH, Ykpanna

Heanb. Onpenenuts KOMILIEKC BPEIHBIX OPraHU3MOB STYMEHS SIPOBOTO M X U3MEHYHBOCTD IO BIIU-
SIHUEM THJPOTEPMUYECKUX YCIOBHUI BEr€TallMOHHOTO NEPHOa KyJIbTYphl B BOCTOUHOM yactu Jle-
cocTenH YKpauHbl M YCOBEPILICHCTBOBATH CIOCOOBI BHISABICHHS BHIOBOTO COCTaBa Oosie3HEl Ha
PaCTEHUSIX U 3epHE.

MeToabl. YPOBEHb PaclpOCTPaHEHHOCTH O0JIe3HEH U BPEIUTENIEH OMPEACIsUT COTIacHO OOIIenpu-
HSTBIM U CIIEIUATBHBIM METO/IMKAaM B COOTBETCTBUU K CYIIECTBYIOLIMM HIKAJIaM OLEHKH U METO-
JIMK, MOJU(UIIMPOBAHHBIX HaMH B XO/i¢ POOOTHL. YCOBEPIICHCTBOBAIN CHOCOOBI OIPEACICHHs
BUJIOBOT'O COCTaBa BO30yauTenell 6ose3Hel sYMEHs POBOro MMyTeM BECEHHErO (ONTHUMabHBIN) U
OCEHHETO (MMUTAIs BIAXXHBIX YCIIOBHII) BBICEBA CEMSH C MOCIEIYIOIIMM MPOBEICHUEM ydyeTa
nposiBlieHUs1 Ooie3Hei B (ha3ze KyIIeHUs] pacTeHHd U MOAOOPOM MUTATENbHOU Cpenbl it (GUTO-
AKCIIEPTU3BI 3€pHA U ONIPEACICHHS] YPOBHS UX 3apaKEHHOCTH.

Pesyabrarel. Benencreue npoBefieHus: y4eToOB MO PacHpOCTpPaHEHUIO OOJIe3HEH W BpeauTened Ha
pacTeHUsIX SUMEHsI SPOBOTO TPH Pa3HBIX CPOKaX BBICEBA (OCEHBIO M BECHOW) HA MPOTSHKEHUH
2009-2020 rr. ycTaHOBIEHO, YTO OCEHHUI BBICEB CEMSIH sIBIsieTCs Oosee 3PPEeKTUBHBIM CIIOCO-
OOM JUTs BBISBJICHHS TeIbMUHTOCIIOPUO30B HA TIMEHE SIPOBOM IO CPaBHEHHIO C OOLICTPUHSATHIM
CIOCOOOM BECEHHErO CEBa, TaK KaK B OCEHHUU MEPUO]I CO3/IAI0TCs OJaronpusTHBIE YCIOBUS IS
pa3BuTHA 3TOTO rprba. B OCHOBHOM MaTOKOMIUIEKC STYMEHS SIPOBOTO OBLT IIPEJICTABIICH KAMEHHOM
TOJIOBHEH, T€IIbMUHTOCIIOPHO3HBIMU TISITHUCTOCTSIMU JINCTHEB, KOPHEBBIMU THUJISIMU, 371aKOBBIMHU
myxamu. Hanbonbliee pacripoctpaneHne kaMeHHO# rojoBHU (10 67,0 %) oTMedanu B rojibl, KO-
r7la TOTOJHbIE YCIIOBHS MEPHOJia BETeTallui XapaKTePU3UPOBAIUCH KaK M30BITOYHO YBIA)KHEH-
Hele (['TK = 1,7 B 2020 r.) u cnadozacyuuusbie (I'TK=1,1 B 2015 r.). Hausbiciiee 3HaueHue pac-
MPOCTPaHEeHUs TeIbMUHTOCTIOPHO3HBIX MsATHUCTOCTEN (100 %) oTMeueHO B YCIOBHSX 10CTaTOY-
Horo yBinaxHeHus B 2014 rony (I'TK=1,4). UncneHHOCTh MIBEACKUX MYX 3a IEPHOJ MCCIEN0Ba-
HUI HaxoJujach, B OCHOBHOM, Ha BBICOKOM ypoBHE (10 100 %), Tonpko B ycnoBusix 2016 rona
ycTaHoBIIeH crnan Bpeautens 110 38,7 %. OnpeneneH BUAOBOM COCTaB MAaTOr€HOB, Pa3BUBAIOIINX-
Cs Ha 3epHOBKax si'uMeHs sipoBoro. [lopaxeHune 3epHOBOK aTbTEPHAPUO30M I10 IojiaM Kosedanoch
B nipenenax 9,0—77,0 %, rexpmuaTOCTIOpHo3amMu — 4,0-55,0 %, dyzaprozom — 0,0-12,4 %.

BbIBO/IBbI. Y CTaHOBIIEHO, YTO HauOosIee PacHpOCTPAaHEHHBIMH OOJIE3HSIMU STUMEHS IPOBOTO B YCIIO-
BUSX BOCTOYHOM uactu Jlecoctenmn VYKpawHbl SBISIIOTCS KameHHas ronoBHs —(Ustilago
hordei (Pers). Lagerh.) u BuIbl reIbMHHTOCIIOPHO3a, BBI3BIBAIOIINE MSITHUCTOCTH JIUCTHEB M 3a-
ruuBanue kopHeit (Drechslerateres Ito, D.graminea (Rabenh.) Shoemaker, D. Sorokiniana
Subram), cpenu BpemuTeneii Hanbosee pactpoctpaneHsl mBenckue myxu (Oscinella frit Linnaeus
1 O. pusilla Meigen). OCHOBHBIMM MaTOr€HaMH, KOTOPBIE PACIIPOCTPAHSIOTCS HAa 3€pPHOBKAxX s4-
MEHSI SIPOBOTO SIBIISIFOTCS TpuOHBIE Oonesnu ¢ pomoB Drechslera spp., Fusarium Link. u
Altenararia Fries. Pa3paboTanbl Ba HOBBIX crioco0a (DPUTOIMATOJIOTHYECKOTO aHajM3a Pacipo-
CTPaHEHHOCTU OOJIe3HEeH Ha IMOCeBaxX SUMEHS SIPOBOTO, OAWH M3 HUX OCYILECTBIISETCS ITyTEM
OCEHHETO ceBa CEMsH U ydeTa NOpaXKEHHOCTH pacTeHUi B (asze KylieHusl, BTOpoi crocod — du-
TORKCIIEPTH3a CEMSIH Ha MOPaKeHHOCTh BO30YUTENAMU OOJe3He! MyTeM MpOopariBaHus 3epHO-
BOK B PacTBOpE Caxapo3bl.

Knroueswie cnosa: namoxomniexc, aumensp ﬂpOGOIZ, AUYMEHHAA 31AK08AA MYXA, OBCAHAA 311AKOBAA

MyXa, eTbMUHMOCNOPUOIHAS KOPHEBAs SHUMb, 2eTbMUHMOCHOPUO3HAS NAMHUCIOCTb TUCTbES,
KAMEHHAs 207106151, ATIbMEePHAapUo3, Qhy3apuo3, cemeHHas uHgexyus.
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PATHOGENIC ORGANISMS ON SPRING BARLEY IN THE EASTERN FOREST-STEPPE
OF UKRAINE

Zviahintseva A.M., Petrenkova V.P., Kobyzeva L.N., Nyska I.M., Kucherenko Ye.Yu.,
Zuieva K.V., Vasko N.I.
Plant Production Institute named after V.Ya. Yuriev NAAS, Ukraine

Purpose. To detect harmful organisms on spring barley and their variability under the influence
of hydrothermal conditions during the crop vegetation period in the Eastern Forest-Steppe of
Ukraine and to improve methods of pathogen detecting on plants and grains.

Material and methods. The prevalence of diseases and pests was determined by conventional
and special methods in accordance with the existing assessment scales and by methods modi-
fied by us in the course of work. We improved methods for determining pathogenic species on
spring barley upon spring (optimal) and autumn (simulation of wet conditions) sowing fol-
lowed by evaluating the disease signs during the tillering phase of plants and selecting nutrient
medium for phytoexamination of grain and assessment of its infection rate.

Results and discussion. The 2009-2020 assessments of the prevalence of diseases and pests on
spring barley plants from seeds sown on different dates (autumn and spring) showed that the
autumn sowing was more effective for barley net blotch manifestation on spring barley com-
pared to the conventional method of spring sowing, since the autumn conditions are favorable
for development of this fungus. Pathogens on spring barley were mainly represented by head
smut (Ustilago hordei), barley leaf stripe disease, root rots and corn flies. The greatest preva-
lence of head smut (up to 67.0%) was observed in the years when the weather was excessively
humid during the growing period (HTC = 1.7 in 2020) or slightly arid (HTC = 1.1 in 2015).
The greatest spread of barley net blotch (100%) was observed on sufficient water supply in
2014 (HTC = 1.4). The numbers of frit flies during the study period were significant (up to
100%), only in 2016 there was a decline to 39%. The pathogen species that develop on spring
barley seeds were determined. Alternaria contamination of grain ranged 9.0 to 77.0% from
year to year; Drechslera contamination - 4.0 to 55.0%, Fusarium contamination - 0.0 to 12.4%.

Conclusions. Head smut (Ustilago hordei (Pers. Lagerh.)) and Drechslera fungi causing leaf
blotch and root rot (Drechslera teres Ito, D. graminea (Rabenh.) Shoemaker, D. sorokiniana
Subram) were found to be the most common diseases of spring barley in the Eastern Forest-
Steppe of Ukraine. Of pests, frit flies (Oscinella frit Linnaeus and O. pusilla Meigen) were
most common. Major diseases of spring barley seeds are of fungal etiology (genera Drechslera
spp., Fusarium Link. and Altenararia Fries). Two new methods of phytopathological analysis
of the prevalence of diseases on spring barley crops have been developed: one of them is car-
ried out by autumn sowing of seeds and evaluating plant damage during the tillering phase; the
second method is phytoexamination of seeds for pathogens via germination of caryopses in
sucrose solution.

Key words: pathogens, spring barley, barley frit fly, oat frit fly, Drechslera root rot, barley leaf
stripe disease, head smut, alternaria leaf spot, Fusarium rot, seed infection

129





