
INTRODUCTION

Phytophthora infestans causes late blight, a disease that sig-
nificantly reduces potato yield in susceptible cultivars
worldwide. The estimated annual costs of potato plant pro-
tection against this disease are above �1 billion (Haverkort
et al., 2008). An integrated management approach can con-
trol late blight (Fry, 2008). Although breeding for host plant
resistance offers one of the most promising and environ-
mentally friendly strategies, plant breeding efforts are yet to
reduce significantly yield loss due to late blight. The incor-
poration of resistance genes from crop wild relatives could
also broaden the genetic base of the cultivated potatoes.
Sources for horizontal and vertical resistance are available

in the potato gene pool (Wastie, 1991). Sustainable crop ge-
netic enhancement consists of identifying useful characters,
manipulating their genetic variation and putting genes into a
usable form using DNA markers to monitor chromosomal
changes (Ortiz, 2012). There are 11 resistance (R) genes
used in potato breeding, which originate from the wild spe-
cies S. demissum (Muller and Black, 1952): R1, R2, R3, and
R4 (Black et al., 1953); R5 and R6 (Eide et al., 1959); R7,

R8, and R9 (Malcolmson and Black, 1966); and R10 and
R11 (Malcolmson, 1969).

The R1 gene is located on chromosome 5 on which multiple
other disease resistance genes had been mapped. In compar-
ison to the susceptibility allele, the resistance allele at the
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The oomycete Phytophthora infestans Mont. (de Bary), which causes potato late blight, and Po-
tato Virus Y (PVY) are economically important potato pathogens. More virulent P. infestans
strains have evolved and are able to overcome resistance genes introgressed earlier to cultivated
potato from wild Solanum species, especially from S. demissim Lindl. Potato cultivars resistant to
the previously common type of PVYN may be susceptible to the more virulent isolates of PVY. In
previous research, S. guerreroense Corr. (grr) and S. neoantipoviczii Buk. (nan) accessions were
rated as resistant to P. infestans and to two (grr) and three (nan) strains of PVY. These parental
accessions and their respective hybrid offspring were screened using polymerase chain reaction
(PCR) tests to detect alleles conferring resistance to P. infestans (R1 and R3) and to PVY (Rysto).
Screenings were made in detached leaflet tests (P. infestans), and with the aid of ELISA tests
(PVY). The resistance of two hybrids derived from grr was rated as high, mostly due to a hyper-
sensitivity reaction. The allele R3 was detected in only one grr plant among 20 plant populations
for each grr and nan accession. R1 and R3 alleles were more frequently detected in one hybrid of
grr (grr × B.d.R5.). The resistance allele Rysto was found in nan and provided host plant resis-
tance to three strains of PVY, including PVYNTN. Hybrids derived from this accession were char-
acterised by a high frequency of plants bearing the resistant allele Rysto. In the parental clone tbr
× phu, as well as in grr and its hybrids, only the susceptible allele at Rysto locus was detected.

Key words: host plant resistance, interspecific hybrids, potato, Phytophthora infestans, Potato Vi-
rus Y.
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R1 locus represents a large insertion of a functional R gene
(Ballvora et al., 2002). Substantial structural variation exists
among the three R1 haplotypes from the allohexaploid S.

demissum (Kuang et al., 2005). The R3a locus is highly fre-
quent in S. demissum. There are 30 to 45 R3a homologs per
haplotype (Friedman and Baker, 2007). The results of study
done on R10 and R11 genes using R-gene differentials of
Black showed that R10 and R11 are allelic versions of genes
at the R3 locus on chromosome 11 (Bradshaw et al., 2006).
Using functional allele mining with Avr3a, gene R3a

homologs characterised by high sequence conservation
were detected in Solanum stoloniferum (Champouret,
2010). The R genes provoke hypersensitivity in potato
plants when affected by avirulent P. infestans isolates, pre-
venting therefore further growth of the pathogen because of
rapid plant cell death. Most cultivars in Europe and some in
North America bear R genes derived from the wild species
S. demissum (Pavek and Corsini, 2001). The R genes confer
race-specific hypersensitive resistance that does not, how-
ever, seem to last (Malcolmson and Black, 1966). New
germplasm sources are therefore necessary to provide long
lasting host plant resistance to late blight. They can be
found in other potato wild relatives (Gebhardt and
Valkonen, 2001; Villamon et al., 2005). An effective breed-
ing programme for host plant resistance to late blight needs
to identify resistance alleles in the wild species, select the
most promising sources for further use in crossing, and
transfer the resistance to the cultigen pool to make these al-
leles suitable for cultivar development (Haverkort et al.,
2008). Multilines, cultivars mixtures and gene pyramiding
have been proposed to increase the potential for durable re-
sistance to late blight in potato (Niederhauser et al., 1996;
Smilde et al., 2005). Combining R alleles with minor genes
providing high levels of field resistance may contribute to
enhance the host plant response to late blight resistance in
potato cultivars (Stewart et al., 2003).

Potato virus Y (PVY) is a severe potato pathogen through-
out the world. It is one of the most important viruses in
Europe and affects not only potato yield but also that of
other species in the Solanaceae family, such as tomato, to-
bacco and pepper (De Bokx and Huttinga, 1981). There are
three main PVY strain groups: PVYO, PVYN and PVYC

(Jones, 1990; Swiezynski, 1994). In 1984, a new isolate was
detected in cv. Wilga, which was grown in northwest Po-
land. This strain was named PVYNWi (Chrzanowska, 1987).
A new very aggressive strain of virus named PVYNTN

causes formation of a large necrotic ring on tubers (Weide-
mann, 1993; Le Romancer et al., 1994). There are three
known genes of extreme resistance to PVY that are specific
to S. tuberosum Gp. Andigena (Ryadg), S. chacoense

(Rychc), S. hougasii and to S. stoloniferum (Rysto) (Cocker-
ham, 1943, 1970; Munoz et al., 1975; Galvez and Brown,
1980). Resistant cultivars often reduce virus concentration
in plant, restrict its systemic spread in the field, and develop
a necrotic response (i.e., cell death). Extreme resistance to
PVY has been introgressed into S. tuberosum by Ross
(1952; 1958), and various European potato cultivars bear
Rysto (Ross, 1986). The search for sources of resistance to

PVYNTN is especially important, because most grown resis-
tant cultivars lack host plant resistance to this strain. In this
regard, Zoteyeva et al. (2012) found a promising source of
resistance to PVYNTN in an accession of S. neoantipovichii.

The aim of this research was to further characterise the re-
sistance to both late blight and PVY in accessions of S.

guerreroense and S. neoantipovichii and some of their hy-
brids with the cultigen potato pool. We used greenhouse
and field screening as well as DNA markers for detecting
resistance genes in the host plant.

MATERIAL AND METHODS

This research was conducted at the State Priekuïi Plant
Breeding Institute (SPPBI, Latvia) and at the Swedish Uni-
versity of Agricultural Science (SLU, Alnarp, Sweden).

Plant material. The F1 interspecific hybrids ensued by di-
rect crossing of S. guerreroense (grr) k-18407 and S.

neoantipoviczii (nan) k-8505 with a selection from the ac-
cession of S. tuberosum Gp. Andigena (adg) VIR k-8077
from N. Vavilov Institute of Plant Industry (VIR, St. Peters-
burg, Russia), S. tuberosum Gp. Phureja (phu) DB 254 from
the former Scottish Crop Research Institute (now James
Hutton Institute, Dundee, United Kingdom), line R5 from
set R1-R11 of Black’s differentials and an original hybrid S.

tuberosum (tbr) × Gp. Phureja (phu). Hybrids derived from
grr and from nan: (nan × (tbr × phu)) were obtained in 2009
at SLU-Alnarp and nan × phu in 1999 at IHAR-Mlochow
Research Center (Poland). Both grr and nan accessions were
female parents.

Host plant resistance. In 2010–2011, the parental acces-
sions and F1 hybrids were evaluated for resistance to P. in-

festans in laboratory tests at SPPBI (grr × adg, grr ×
B.D.R5., nan × (tbr × phu) and SLU (parental accessions
and hybrids grr × adg, nan × phu). Parental accessions tbr ×
phu, adg and hybrids grr × adg and nan × phu were ana-
lysed for PVY infection using ELISA tests at SLU.

Late blight leaflet tests. The inoculation of detached leaflets
was conducted using P. infestans isolate SE 03058
(1.3.4.7.10.11.) maintained at SLU. The genotypes of
Black’s differential set each possessing a single R-gene
(R1–R11) were used to define genes for virulence. The dif-
ferential set was obtained from IHAR-Mlochow. Detached
leaflets collected from 20 to 30 plants of each accession
grown in a greenhouse (SPPBI) and in the net-bench (SLU-
Alnarp) were inoculated in the mid June. For inoculation,
the P. infestans mycelium was multiplied on tuber slices of
susceptible cultivar Madara at SPPBI and on rye agar media
(2008 and 2009) as well on leaflets of cv. Desirée (2010) at
SLU. The mycelium was washed with distilled water and
used for preparation of the inoculum at a concentration
15000 sporangia/ml in tests done in both locations (SPPBI
and SLU-Alnarp). The inoculum was incubated at 4 °C for
1 hour before inoculation. About 20 to 30 plants of each hy-
brid were tested. Three leaflets detached from each plant in
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two replications were drop-inoculated (20 µl). Incubation
proceeded during 6 days. Leaflets of susceptible cultivars
Madara and Bintje or Desirée were used as controls at
SPPBI and SLU, respectively. Disease rating was recorded
on the 6th day after inoculation using a 1–9 grade scale,
where 9 was the most resistant and 1, the most susceptible.
General score criteria was a combination of percentage of
affected leaf area and mycelia development intensity
(Zarzycka, 2001).

Potato virus Y infection detection. ELISA kits were ac-
quired from BIOREBA AG (Switzerland). The absorbance
values of healthy controls ranged from 0 to 0.001, and any
values above 0.1 were regarded as positive for virus infec-
tion.

DNA marker analyses. Molecular diagnostics using DNA
markers for detecting resistance alleles R1 and R3a (both
for late blight) and Rysto (for PVY) in F1 hybrids and par-
ents were performed at SPPBI.

Extraction of genomic DNA. Genomic DNA of parents and
F1 hybrids was extracted from leaf material following the
protocol of Wulff et al. (2002). DNA was extracted from
fresh leaves of pot-grown plants. Collected leaves were
stored at –20 o C until DNA extraction. Approximately 80
mg of leaf tissue per genotype were used for DNA extrac-
tion.

PCR amplification. The resistance allele of the R1 was de-
tected by primers 76-2sf2 and 76-2sR according to protocol
adapted from Ballvora et al. (2002). The sequence of for-
ward primer 76-2sf2 was
5’- CACTCGTGACATATCCTCACTA-3’ and the reverse
primer 76-2sR was 5’-CAACCCTGGCATGCCACG-3’.
Amplification was carried out in 20 �l of 2.5 mM MgCl2,
0.2 mM dNTPs, primers at concentration 0.3 mM each and
0.5 U Taq polymerase. The PCR conditions were: 3 min at
93 °C, followed by 35 cycles of 30s at 93 °C, 45s at 55 °C,
90 s at 72 °C and finally 5 min at 72 °C. Amplification of
an approximately 1399 bp DNA fragment was scored as
presence of resistance allele. The resistance allele of the
R3a was detected by marker RT-R3a (Huang et al., 2005).
Sequences of the primers were
5’- ATCGTTGTCATGCTATGAGATTGTT-3’ and 5’-
CTTCAAGGTAGTGGGCAGTATGCTT-3’, respectively.
The PCR conditions were: 94 °C for 180 s followed by 35
cycles 94 °C for 30 s, 64 °C for 30 s, 72 °C for 80 s and a
final extension time of 5 min at 72 °C. The PCR amplifica-
tion was performed in 20 �l of 2.5 mM MgCl2, 0.2 mM
dNTPs, primers at concentration 0.3 mM each and 0.5 U
Taq polymerase. Amplification of an approximately 981 bp
band was scored as presence of the resistance allele.

Two sequence-tagged sites (STS) are available for detecting
Rysto: YES3-3A (341 bp) and YES3-3B (286 bp). Both
were developed from the E+ACC/M+CTC-365 — an am-
plified fragment length polymorphism. In our research the
resistance allele of the Rysto gene was detected by marker
YES3-3A (Song and Schwarzfischer, 2008). Sequences of

the primers were 5’-TAACTCAAGCGGAATAACCC-3’
(3F) and 5’-AATTCACCTGTTTACATGCTTCTTGTG-3’
(3A). The PCR amplification was carried out as described
by Song and Schwarzfischer (2008). The amplification of a
341 bp band was scored as presence of the resistance allele.

RESULTS

Evaluation of host plant resistance. In laboratory tests the
reactions of resistant and susceptible controls were found
authentic indicating sufficient infection pressure for reliable
characterisation of resistance. Weighted disease scores on
leaflets of susceptible controls Madara (in tests done at
SPPBI) and Bintje (in tests done at SLU) were 3.4 and 4.4,
respectively.

The populations of parental accessions of grr and nan, as
well as of original hybrid tbr × phu, expressed high resis-
tance in leaflet tests performed at SLU. In this evaluation
the selection from the accession of S. tuberosum Gp.
Andigena was found susceptible. The grr hybrids were
completely resistant to P. infestans in leaflet tests done at
SPPBI (grr × adg, grr × B.D.R5) and at SLU (grr × adg).
Some plants of grr × adg and grr × B.D.R5 reacted to inocu-
lation with P. infestans isolate (containing genes for viru-
lence v.1 and v.3) with hypersensitivity reaction (Fig. 2).
Hypersensitivity was observed on the 5th day after inocula-
tion on leaflets of grr × adg and grr × B.D.R5 (Figs. 1 and
2). Individuals of grr × B.D.R5 bearing both genes ex-
pressed a high hypersensitivity (Fig. 3). Resistance levels of
plants in populations of nan × phu and nan × (tbr × phu)
were scored, respectively, with average grades 6.9 and 6.3,
ranging from 4 to 9 and from 4 to7.

ELISA tests showed presence of PVY infection in all plants
of adg and tbr × phu, and in 7 (out of 30) plants of grr ×
adg. Other plants were virus-free. After two years of ELISA

Fig. 1. Hypersensitivity reaction in plant 14 of grr × adg hybrid (with R1

resistance allele detected) on the sixth day after inoculation with Phytoph-

thora infestans.
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tests (including 2011 season with a very strong aphid inva-
sion) no virus infection in any of 26 plants from nan × phu
was detected. The plants of cultivars King Edward and
Magnum Bonum, which were grown in the same field, were
strongly infected as shown by their high absorbance values.

Detection of resistant alleles with molecular markers.
Screening of parental accessions. DNA marker tags for R
genes to P. infestans were found in only one (out of 20)
plant of grr (R3a) and in all of 6 tested plants of B.d.R5
(R1). No R1 or R3 alleles were detected in nan, adg and tbr
× phu parents (Table 1). The Rysto-specific PCR marker
identified the resistant and susceptible potatoes by different
size fragments. Marker YES-3A detects 341 bp, if resistant,
but a larger fragment (size not known), if susceptible. De-
pending on genotype, two types of the target fragments
were obtained in PCR tests: 341 bp fragment (lanes 3, 5–8,
10, 11, 14–17 in Fig. 4) was scored as resistant, while a
larger fragment (lanes 2, 3 in Fig. 5 and lanes 18–22 in Fig.
7) was scored as susceptible. A 284 bp fragment was ob-
tained with marker YES-3B. An apparent lack of target

Fig. 2. Hypersensitive reaction in plant 23 of grr × B.D.R5 hybrid and
plant 4 of grr × adg hybrid (without R1 or R3 resistance alleles detected) on
sixth day after inoculation with Phytophthora infestans.

Fig. 3. a. Hypersensitivity re-
action of plant 15 of grr ×
B.D.R5 hybrid (with resistance
alleles of both R1 and R3a

genes detected). b. Infection
on the leaflets of susceptible
control.

a b

T a b l e 1

RESISTANT ALLELES R1 AND R3 TO Phytophthora infestans AND Rysto TO POTATO VIRUS Y DETECTED IN SEEDLINGS (*) AND CLONES (**)
OF INTERSPECIFIC HYBRID POPULATIONS

Accession Tested
plants

Number of plants with detected alleles

R1 R3

Rysto

Resistant allele
(341 bp

fragment)

Susceptible
allele

No
amplification

Parents

S. guerreroense (grr) * 20 0 1 0 11 9

S. neoantipoviczii (nan) * 20 0 0 20 0 0

S. tuberosum Gp. Andigena (adg) * 20 0 0 0 0 20

S. tuberosum (tbr) × S. tuberosum Gp. Phureja (phu) ** 3 0 0 0 3 0

Black differential line R5 (Bd.R5.)** 6 6 0 0 0 6

Hybrids

grr × adg 23 0 0 0 14 9

grr × Bd.R5. 28 12 18 0 6 22

nan × phu 24 n.t.*** n.t. 20 0 4

nan × (tbr × phu) 29 n.t. n.t. 25 0 4

***n.t., none tested

a b
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fragment was observed in several cases (lanes 4, 9, 12, 13 in
Fig. 4), similarly to variety Sante, which showed amplifica-
tion of neither resistant, nor susceptible alleles (Song and
Schwarzfisher, 2008). The resistance allele of gene Rysto
was detected in all 20 plants of nan (Table 1). The suscepti-
ble allele of Rysto gene was detected in 11 out of 20 plants
of grr and 9 plants showed a lack of target fragment (Table
1).

Screening of F1 hybrids. The amplification of specific frag-
ments revealed the presence of resistance alleles R1, R3a

and Rysto in some hybrids derived from the accessions men-
tioned above. R1 and R3a were not detected in 23 plants of
grr × adg. Molecular markers indicated presence of the R1

gene, as well of the R3a gene, which were detected in 12
and 18 plants of the grr × B.D.R5. hybrid, respectively
((Figs. 6, 7). The resistance allele Rysto was detected in 25
out of 29 tested plants of nan × (tbr × phu) hybrid (Fig. 8).
Four plants showed no amplification of either resistant or
susceptible marker alleles. Twenty out of 24 plants of the
nan × phu amplified a 341 bp fragment characteristic of re-
sistant plants.

DISCUSSION

In previous research we found high resistance to late blight
and to three strains of PVY in S. neoantipoviczi and S. guer-

reroense. Neither spreading lesions, nor mycelia growth
were observed on leaflets of a S. guerreroense accession us-
ing a standard, as well as 1.5 times higher inoculum concen-
trations in leaflet tests (Zoteyeva, 2000). In all tests some
plants showed hypersensitivity. S. neoantipoviczii was men-
tioned by Hawkes (1990) as a synonym of S. stoloniferum

Fig. 4. Detection of the R ysto gene conferring resistance to Potato virus Y (PVY) using Rysto-specific PCR marker in parental accessions S. neoantipoviczii

(nan), S. guerreroense (grr) and their hybrids derived from crosses with S. tuberosum × S. tuberosum Gp. Phureja (tbr × phu) and Black differential line R5
(Bd.R5.). Lane 1, 23 Barbara (positive control); lanes 2, 24, Sante (negative control which amplifies neither resistant nor susceptible allele); lanes 3, 5 – 8,
10 and 11, PVY resistant nan × (tbr × phu); lanes 4, 9, 12, 13 nan × (tbr × phu), no amplification of either resistant or susceptible alleles; lanes 14–17, PVY
resistant nan; lanes 18–20, PVY susceptible grr; lanes 21, 22, PVY susceptible grr × Bd.R5; lane 25 control without DNA.

Fig. 5. Detection of the Rysto

gene conferring resistance to
Potato virus Y (PVY) using
Rysto-specific PCR marker in
plants of hybrid S. tuberosum

× S. tuberosum Gp. Phureja.
Lane 1, Barbara (positive con-
trol), lane 2 and 3, PVY sus-

Fig. 6. Detection of the the R1 gene in hybrid pop-
ulation S. guerreroense × Black differential line R5

using primers 76-2sf2 and 76-2sR. Lanes 2-16 and
18-25 depict PCR amplicons obtained from plants
nr. 1 – nr. 24; lane 17 – positive control (cv. Vito),
lane 26 – negative control; lanes 0 and 27 –
GenerulerTM 100bp Plus DNA Ladder (Fermentas,
Lithuania). Lanes 2, 3, 8, 10, 11, 13, 15, 16, 19,
20, 21, late blight resistant plants; lanes 1, 4, 5, 6,
7, 9, 12, 14, 18, 22, 23, 24, 25, late blight suscepti-
ble plants.
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Schlechtd. The host plant resistance in the accession of this
species seems to be partial. In several tests the accession k-
8505 segregated for resistance to P. infestans with a high
predominance of resistant plants (from 80% to 95%) in
1999–2000 leaflet tests using standard inoculum concentra-
tion. Complete resistance to PVY0 and PVYN WI was noted
in S. guerreroense, whereas S. neoantipoviczii had resis-
tance to PVY0, PVYN WI and PVY N NTN strains.

Systematic relationships within the group of tuber-bearing
Solanum species are considered as criteria to select interest-
ing materials for further use in genetic enhancement. Both
S. guerreroense and S. neoantipoviczi are closely related to
other well-studied wild species such as S. demissum (rela-
tive of S. guerreroense), which is highly resistant to late
blight, and S. stoloniferum (relative of S. neoantipoviczii),
which shows an extreme resistance to PVY. The total num-
ber of R genes for resistance to late blight in Solanum spp.
is still unknown. Genes R1–R11 were discovered in S.

demissum in the middle of 20th century (Black et al., 1953).
Virulence genes 1 and 3 were often detected among Euro-
pean late blight populations (Andrivon et al., 1994; Lehti-
nen et al., 2003; Lebecka et al., 2007; Runno-Paurson et al.,
2009). Potato genotypes containing R1 and R3 genes for re-
sistance to late blight could be contributing to resistance of
newly developed pre-breeding material. However, in our
study no plants with R1 gene and few plants with R3 were

detected in S. guerreroense. No plants of S. neoantipoviczii

showed resistance alleles of R1 or R3 genes.

The effect of R1 and R3a resistance alleles to foliar resis-
tance in wild parental accessions could not be determined
due to lack of targeted alleles in S. neoantipoviczii and sel-
dom occurrence of R3 allele in S. guerreroense (Table 1).
Both parental accessions were found highly resistant under
inoculation with P. infestans. Furthermore, hybrids derived
from grr also were completely resistant. It is obvious that
complete (grr) and high partial (nan) resistance of both wild
parental accessions is conditioned by gene(s) other than R1

and R3. Besides the R1–R11 genes from S. demissum, other
genes for resistance to late blight have been identified in po-
tato wild relatives, e.g. in S. bertaultii (Ewing et al., 2000),
S. bulbocastanum (Naess et al., 2000; van der Vossen et al.,
2005), S. venturii (Foster et al., 2009), S. microdontum

(Tan et al., 2008), S. mochiquense (Smilde et al., 2005), S.

pinnitisectum (Kuhl et al., 2001), S. paucissectum (Villa-
mon et al., 2005), S. phureja and S ruiz-ceballosii (Sliwka
et al., 2006; 2012). In leaflet tests, a necrotic reaction (i.e.,
hypersensitivity) was often observed in hybrids derived
from S. guerreroense (Figs. 1 and 2). Hypersensitivity was
observed on leaflets with or without detected alleles of R1

or R3 genes, thereby indicating the presence of other genes
conferring resistance to P. infestans.

Fig. 8. Detection of the Rysto gene conferring resistance to Potato virus Y (PVY) using Rysto-specific PCR marker in plants S. neoantipoviczii × S. tuberosum

Gp. Phureja. Lanes 1, 26, Ute (positive control); lanes 2, 25, Kuras, (positive control); lanes 3, 5, 8, 10 – 24, PVY resistant; lanes 4, 6, 7 and 9, no product
amplified; lane 27 Sante (negative control which amplifies neither resistant, nor susceptible allele).

Fig. 7. Detection of the R3a gene in hy-
brid population S. guerreroense ×
Black differential line R5 using mark-
ers RT-R3a and RT-SH23-3. Lanes
2–25 amplicons obtained of plants from
nr.1 to nr. 24. Lanes 1 and 27 –
Generuler TM 100bp Plus DNA Lad-
der, Fermentas, Lithuania. Lanes 3, 4,
5, 6, 7, 9, 11, 12, 14, 16, 17, 19, 20, 21,
22, 25, late blight resistant plants; lanes
2, 8, 10, 13, 15, 19, 23, 24, late blight
susceptible plants. Lane 26 – negative
control.
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One of the sources for resistance to PVY is S. stoloniferum

Schlechtd. bearing Rysto (Cockerham, 1943). DNA marker
genotyping supported presence of the Rysto gene in S.

neoantipoviczii and hybrids derived from crosses with S.

neoantipoviczii were all found to bear resistant allele Rysto
(Figs. 6, 7). All plants of S. guerreroense and their hybrids
derived from adg and B.D.R5. showed the susceptible allele
in the Rysto locus or no amplification. Marker YES3-3A
(Song and Schwarzfischer, 2008) successfully identified re-
sistant and susceptible alleles in populations of parental ac-
cession of S. neoantipoviczii and its hybrid progenies by
amplifying different target sizes. Song and Schwarzfischer
(2008) showed that the 341 bp fragment is present in resis-
tant varieties and that a larger fragment (~370 bp) is present
in susceptible varieties. DNA markers revealed the presence
of Rysto resistance allele in the whole population of S.

neoantipoviczii. Within the populations of nan × phu and
nan × (tbr × phu) hybrids the number of plants with resis-
tance alleles of gene Rysto exceeded the number of plants
without any PCR amplification.

The new sources of host plant resistance were also assessed
for tuberisation under long day lengths. Hybrids F1 obtained
in crosses between S. guerreroense or S. neoantipoviczii

and cultivated potato species exceeded wild parents in tuber
size (Zoteyeva et al., 2011). Hybrid plants derived from
both grr and nan accessions were involved in successful
crossing with S. tuberosum when used as female parents.
Thus, the presented results suggest that the analysed potato
germplasm is a useful resource for breeding for late blight
and PVY resistance. In order to recognise which genes are
responsible for the late blight resistance in these accessions,
further investigation is required.
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IZTURÎBAS PRET LAKSTU PUVI GÇNU R1 UN R3 UN IZTURÎBAS PRET KARTUPEÏU VÎRUSU Y GÇNA Rysto NOVÇRTÇJUMS
DIVU SAVVAÏAS SUGU LÎNIJÂS UN TO HIBRÎDOS

Oomicçte Phytophthora infestans Mont. (de Bary), kas izraisa kartupeïu lakstu puvi, un kartupeïu vîruss Y ir ekonomiski nozîmîgi
kartupeïu patogçni. Evolûcijas gaitâ ir izveidojuðies virulentâki P. infestans patotipi, kuri spçj pârvarçt agrâk kultivçtajos kartupeïu
genotipos introgresçtos savvaïas Solanum sugu, it îpaði S. demissum Lindl. rezistences gçnus. Pret lîdz ðim bieþâk sastopamo PVYN vîrusa
celmu izturîgâs kartupeïu ðíirnes var bût jutîgas pret citiem virulentâkiem PVY izolâtiem. Iepriekðçjie pçtîjumi norâdîja, ka S. guerreroense

Corr. (grr) un S. neoantipoviczii Buk. (nan) lînijas bija rezistentas pret P. infestans un pret diviem (grr) vai trijiem (nan) PVY celmiem. Ðîs
vecâkaugu lînijas un to hibrîdie pçcnâcçji tika pârbaudîti ar polimerâzes íçdes reakcijas testiem, lai noteiktu slimîbu izturîbas gçnu alçles,
kas nosaka izturîbu pret P. infestans (R1 un R3 gçni) un pret PVY (Rysto). Pârbaudes tika veiktas ar griezto lapu testu (P. infestans) un
izmantojot ELISA testu (PVY). Grr izcelsmes hibrîdu izturîba tika novçrtçta kâ augsta, galvenokârt hipersensitîvâs atbildes dçï. R3 izturîbas
alçle tika noteikta tikai vienâ grr augâ no 20 augus saturoðâm grr un nan populâcijâm. R1 un R3 izturîbas alçles tika noteiktas bieþâk vienâ
no grr hibrîdu populâcijas (grr x B.d.R5.). Rysto izturîbas alçle tika atrasta nan lînijâ un nodroðinâja izturîbu pret trijiem PVY celmiem
ieskaitot PVYNTN. No ðîs lînijas veidotos hibrîdus raksturoja augsta Rysto izturîbas alçli saturoðu augu frekvence. Vecâku klonâ tbr x phu,
kâ arî grr lînijâ un tâs hibrîdos tika konstatçta tikai Rysto lokusa jutîgâ alçle.
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