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Background. The greenbug (Schizaphis graminum Rondani)
can significantly reduce the yield of barley and other cereals
in the southern regions of Russia. Cultivation of resistant
varieties can significantly limit the pathogen’s harmfulness.
At the same time, specific interaction with the genotypes of
the host plant, characteristic of S. graminum, requires a con-
tinuous search for new resistance donors to broaden the
genetic diversity of barley cultivars.

Materials and methods. The resistance of 178 accessions
of barley landraces from Uzbekistan to the Krasnodar
greenbug population was tested in laboratory experiments.
Juvenile plants were infested with aphids of different ages,
and when the susceptible control died (cv. ‘Belogorsky’), re-
sistance was assessed ona 0 to 10 (plant death) rating scale.
Plants with a damage rate of 1-4 points (up to 30% of the
leaf surface being damaged) belonged to the resistant class;
damage rate of 5-8 points indicated moderate resistance of
plants, and that of 9-10 meant susceptibility. In addition, we
assessed the aphid damage of the winter barley cultivar
‘Post’, protected by the previously identified resistance
gene Rsgl.

Results and conclusions. We identified 52 barley acces-
sions as heterogeneous for the studied trait. In six acces-
sions, plants with high (points 3 to 4) and moderate (5 to 8)
resistance were identified; 6 accessions were differentiated
into 3 phenotypic classes: resistant, moderately resistant,
and susceptible; and in 40 accessions the manifestation of
the resistance component varied within 5 to 7 points (from
31 to 60% of the leaf surface being damaged). The distinctly
expressed resistance of 12 accessions is controlled by al-
leles of resistance genes that differ from Rsgl. After selec-
tion for resistance, the identified accessions can be used in
breeding.

Key words: Hordeum vulgare L., Schizaphis graminum Ron-
dani, genes for resistance, plant breeding.

AxTyanbHocTb. OGbIKHOBEHHas 3J1akoBasi Tis Schizaphis
graminum Rondani cnoco6Ha cyIiecTBeHHO CHU3UTb ypoO-
KaWHOCTb AYMEHS U JIPYTHUX 3JIaKOBBIX KYJbTYP B I0XKHBIX
peruonax Poccuu. BpenoHocHoCTh duTOdara MoxeT Jiu-
MHUTHPOBATH BO3/e/IbIBaHNE YCTOWUYHUBBIX COPTOB. B TO ke
BpeMs XapaKTepHoe Jid S. graminum cnenudryeckoe B3a-
UMOJleliCTBME CTreHOTHUIIAaMU DaCTEHHUA-X03fMHA OIlpeje-
JIleT He0OX0JMMOCTb MOCTOSTHHOIO MOMCKAa HOBBIX JIOHO-
pPOB YCTOMYMBOCTHU AJI pacCllMPeHHUs reHeTHYeCKoro pas-
HOOGpa3usi COPTOB AYMEHH.

MaTepuasibl 1 METOABI. B 1a60paTOPHBIX 9KCIIEPUMEHTAX
U3YYUJIU YCTOWYMUBOCTh 178 06pa310B MECTHOr0 YMEHH
U3 Y36eKkHucTaHa K KPaCHOJAPCKOH MOMYyJIALUM HAaceKOMO-
ro. lOBeHU/IbHBIE pACTEHUA 3ace A1 Pa3HOBO3PACTHBIMHU
TJAMU W IIpU rUbesrd BOCHPUHMMYHUBOTO KOHTPOJA (COpT
‘Besoropckuit’) oleHUBaNIN YCTOMYUBOCTB IO 1IKaJe oT 0
1o 10 (rubesb pacteHui). K kaccy ycToHYMBBIX OTHOCUIIH
pacTeHus c 6ayssnamu 1-4 (nmoBpexaeHo 1o 30% JucToBOK
MOBEPXHOCTH), MOBPEX/AEHHOCTb 5-8 6aJjIoB CBUJETEJb-
CTBOBaJa 06 YyMepeHHOU YCTOUYHUBOCTH pacTeHUH, 9-10 -
0 BOCIIPUMMYHUBOCTH. KpoMe TOro, OLleHUJIM MOBpEXJEeH-
HOCTb TJIeH copTa 03UMoro suMeHs ‘Post’, koTopbli 3amu-
IeH UJeHTUPHUIMPOBAHHBIM paHee IeHOM YCTOHYHUBOCTH
Rsgl.

Pe3ysibTaThl U BEIBOAI. Boiiesiniu 52 reTeporeHHbIX 10
M3y4eHHOMY NPU3HAaKy 06pa3L0B AYMeHs. Y eCcTH o6pas-
IIOB BBISIBJIEHbI pacTeHHs C BbICOKOU (3-4 6assia) uyMme-
peHHo# (5-8 6aJ1/10B) yCTOWYMBOCTBIO, 6 06pa3noB fudde-
peHLMpOoBaHbl Ha 3 pEeHOTHUNHMYECKUX KJjacca: yCTOHYH-
BbIH, yMEpPEHHO YCTOWYHBBINA, BOCIPUUMYUBLIH, ay 40 06-
pasLoB NposiBJeHHEe YCTOMYMBOTO KOMIIOHEHTA BapbUpO-
BaJIo B pejiesax 5-7 6assoB (noBpexaeno ot 31 o 60%
JINCTOBOW NOBePXHOCTH). OTYETIMBO BbIpa’KeHHas yCTOM-
YUBOCTb 12 06pa310B KOHTPOJIUPYETCS aJlJIeJsIMUA TeHOB
YCTOMYMBOCTH, OTIMYaroIUMuUcsa oT Rsgl. Tlocse oT6opa
M0 YCTOHYMBOCTH BblJeJHUBLINECH 06pa3lbl MOTYT GBbITh
UCII0JIb30BaHBbI B CEJIEKIIUH.

KnwouyeBsle ciaoBa: Hordeum vulgare L., Schizaphis grami-
num Rondani, reHbl yCTORYMBOCTH, CeJIEKIIUs paCTeHUH.
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Introduction

Cereal crops in Southern Russia are significantly damaged
by greenbug (Schizaphis graminum Rondani). Breeding and
cultivation of resistant varieties is the radical, cheapest and
most environmentally friendly way to reduce the harm. The
insect is characterized by differential interaction with host
plants, which determines the need for a constant search for
new resistance donors for breeding.

There are two known genes controlling the resistance of
barley (Hordeum vulgare L.) to S. graminum, effective against
certain greenbug biotypes in the United States. Korean winter
barley varieties, Omugi and Dobaku, were used to develop
commercial cultivars protected by the dominant Rsgl gene,
which controls resistance to greenbug biotypes B-G, I-K,
CWR, and WWG, but not to H (Atkins, Dahms, 1945; Puterka
etal, 1988; Anstead et al., 2003). The second dominant gene,
Rsg2, which determines resistance to the same greenbug bio-
types as Rsg1 but, unlike Rsg1, is effective against the TX1 bio-
type, was identified in P1 426756 from Pakistan (Merkle et al.,
1987; Anstead et al.,, 2003; Porter et al., 2007).

According to the results of our experiments, barley land-
races are a valuable enrichment source for the bank of genes
effective against S.graminum. For example, astudy of
1358 barley accessions from the countries of East and South
Asia resulted in finding heterogeneous forms with different
expression levels of their resistance to the Krasnodar green-
bug population. High resistance in 98 accessions is controlled
by alleles nonidentical to the alleles of the previously identi-
fied Rsg1 gene (Radchenko et al,, 2014).

Studying 48 barley accessions from Uzbekistan for resis-
tance to the Krasnodar population of S. graminum disclosed
a rather high (18.4%) frequency of forms differing in the level
of resistance expression. High resistance of at least three ac-
cessions is controlled by alleles different from Rsgl (Rad-
chenko etal., 2017). It should be mentioned that the tested
set is only a small part of the accessions that arrived to the
VIR collection from Uzbekistan. The purpose of this study was

to complete the research into the hereditary diversity of bar-
leys from Uzbekistan in the context of their resistance to
greenbug.

Materials and methods

Laboratory experiments were conducted to assess 178 ac-
cessions of local barleys from Uzbekistan for their resistance
to the Krasnodar population of S. graminum collected at the
Kuban Experiment Station of VIR, Gulkevichy District. Besides,
the winter barley cv. ‘Post’ (k-31204, USA) with the earlier
identified resistance gene Rsg1 was also included in the tests.

The tests were carried out in a controlled light room,
where the air temperature was maintained at 20-25°C.
Aphids were cultivated on wheat seedlings of cv. ‘Leningrads-
kaya 98'. Plant tissues necrotize in the places of greenbug
feeding, making it possible to assess the damage. To assess
resistance, seeds were sown in rows into plastic trays filled
with nonsterile potting soil. Each tray contained two rows of
the nonresistant control cv. ‘Belogorsky’ (k-22089), 10 rows
of the tested accessions, and cv. ‘Post’.

Mixed-age aphids were dropped on juvenile plants
(4-5 insects per plant), and when the control died (usually
10-14 days after colonization), resistance was assessed using
the scale from 0 (no damage) to 10. Plants with points 1 to 4
(up to 30% of the leaf surface was damaged) were classified
as resistant, and 9 to 10 as susceptible (Radchenko, 2008).
The accessions identified as resistant were retested.

Results and discussion

The screening resulted in identifying 52 heterogeneous
accessions. Six accessions yielded plants with high (points 3
to 4) and moderate (5 to 8) resistance, 6 accessions were dif-
ferentiated into 3 phenotypic classes: resistant, moderately
resistant, and susceptible (Table), and in 40 accessions the
manifestation of resistance varied from 5 to 7 (31 to 60% of
the leaf surface was damaged).

Table. Greenbug resistance scores in barley accessions

Ta6smua. 06pa3ubl AYMeHs, BblJe/IMBIINECS N0 YCTOMYMBOCTU K 0GbIKHOBEHHOI 3/1aKOBOM T/1e

VIR catalogue No. / Accession / Variety / Resistance scores /
Ne mo katasory BUP O6Gpaser, Pa3HOBHUHOCTH YcroiiunBOCTb, 6a/L1
2995 Local pallidum 3,7,9
5104 « nigrum, pallidum 3,4,7
6104 « pallidum 3,5
6105 « pallidum, pyramidatum 3,7,8
6110 « pallidum, nutans 3,4,7
26086 « pallidum 3,7,9
26090 « pallidum 3,5,8
26119 « pallidum 3,7,9
26128 « pallidum 3,7,9
26133 « pallidum 3,59
26160 « pallidum 3,59
27894 Nutans 54 nutans 3,4,8
31204 Post (control) pyramidatum 7,8,9
22089 Belogorsky (control) pallidum 9,10
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Significant variability of the studied trait may be induced
by the expression of genes with low expressivity and/or
(more likely) the presence of clones differing in virulence to
the tested barleys in the Krasnodar greenbug population.

The earlier (Radchenko et al,, 2017) assessment of 48 ac-
cessions from Uzbekistan succeeded in identifying one resis-
tant barley form and two heterogeneous ones, with the dam-
age score in their resistance components from 3 to 8, or
6.25% of the total number of accessions tested. In these ex-
periments with 178 barley accessions, 12 heterogeneous
forms were identified for distinct manifestations of the trait
(points 3 to 4) in plants of the resistance component, or
6.74%.

The damage on cv. ‘Post’ plants with the Rsgl resistance
gene varied from 7 to 9 points, i.e., clones virulent to this cul-
tivar prevailed in the Krasnodar greenbug population. Obvi-
ously, the accessions whose damage in their resistance com-
ponents scored 3 points (Table) were protected by alleles of
resistance genes that differ from the previously identified
Rsg1 gene.

Conclusions

As aresult of testing 178 local barley accessions from Uz-
bekistan, afairly significant (6.74%) percentage of plant
forms with distinct manifestations of greenbug resistance
was observed. Heterogeneous forms were identified, differing
in the expression level of resistance to the Krasnodar popula-
tion of Schizaphis graminum. The distinctly expressed resis-
tance in 12 accessions is controlled by alleles of resistance
genes that differ from the previously identified Rsgl. The
identified accessions are of interest for immunity-targeted
barley breeding.

HccnedosaHnue ebinosHeHo npu noddeprcke POPHU (epanm
Ne 20-016-00048) u 8 pamkax 2ocydapcmeeHH020 3a0aHusl co-
2n1acHo memamuyeckomy naavy BUP Ne 0662-2019-0006 «Ilo-
UCK, noddepaicaHue #u3Hecnoco6HOCMU U packpvlmue nomeH-
yuaaa Haca1edcmeeHHoll U3MeH4U8oCmu MUpo8oll KoA1eKyuu
3epHO8bIX U KpynsiHblx Kyabmyp BUP das pazgumus, onmumu-
3UPOBAHHO20 2eH6AHKA U PAyUOHA/NbHO20 UCNO/1b308aHUS
8 cesleKyuU U pacmeHuesoocmaey.

The research was supported by the Russian Foundation for
Basic Research (Grant No. 20-016-00048) and performed with-
in the framework of the State Task according to the theme plan
of VIR, Project No. 0662-2019-0006 “Search for and viability
maintenance, and disclosing the potential of hereditary varia-
tion in the global collection of cereal and groat crops at VIR for
the development of an optimized genebank and its sustainable
utilization in plant breeding and crop production’.
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