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Abstract Three clones in a segregating population derived
from a cross between the disease resistant parents +297 and
K41 are being released as germplasm with resistance to both
early blight, caused by Alternaria solani, and late blight,
caused by Phytophthora infestans. The source of resistance
to early blight in +297 is the wild species S. palustre and late
blight resistance in K41 is conferred by the RB gene from
S. bulbocastanum. These clones, named BR3, BR5, and
BR85 (BR for Blight Resistant), yield well at a temperate zone
latitude. In addition to containing heritable resistance to both
early and late blights, these clones possess multiple other de-
sirable agronomic traits, are fertile, and readily cross to
cultivars.

Resumen Se están liberando tres clones de una población
segregante derivada de una cruza entre los padres resistentes
+297 y K41 como germoplasma con resistencia a tanto el
tizón temprano, causado por Alternaria solani, como al tizón
tardío, causado por Phytophthora infestans. La fuente de
resistencia para tizón temprano en +297 es la especie silvestre
S. palustre y la resistencia al tizón tardío en K41 es conferida
por el gen RB de S. bulbocastanum. Estos clones, nombrados
como BR3, BR5 y BR85 (BR por resistencia al tizón), rinden

bien a una latitud de zona templada. Además de contener la
resistencia heredable a ambos tizones, temprano y tardío, estos
clones poseen otras múltiples características agronómicas
deseables, son fértiles y de fácil cruzamiento con variedades.
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Introduction

Both early blight and late blight of potatoes, caused by
Alternaria solani and Phytophthora infestans, respectively,
cause significant yield losses in most potato growing regions.
Typical control of these diseases includes regular fungicide
applications for disease prevention and protection. It is impor-
tant to note that plants with resistance to late blight will still be
treated with fungicides to control early blight, and vice-versa.
The simultaneous introduction of host resistance to both these
diseases into cultivated potato will minimize the economic
and environmental costs associated with fungicide applica-
tion. Resistance to both of these pathogens has been identified
separately in wild species. Two cultivars, Defender and
Palisade Russet have been released by the Tri-State Variety
Development Program containing both resistances (Novy
et al. 2006, 2012), but resistance is still lacking among more
widely-grown cultivated varieties. In the germplasm described
in this project, resistance to Phytophthora infestans is con-
ferred via the dominant RB gene from S. bulbocastanum
(Song et al. 2003). Although early blight immunity has not
been identified in cultivated potato, resistance is found in wild
species such as S. palustre and can be introduced into culti-
vated potato via somatic fusion with S. tuberosum (Tek et al.
2004). Somatic fusions between S. tuberosum and
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S. bulbocastanum and between S. tuberosum and S. palustre
were previously developed (Helgeson et al. 1998; Austin et al.
1986). These two somatic fusion products were subsequently
crossed with cultivars, including Katahdin and Atlantic, sev-
eral times to yield the tetraploid clones K41 and +297, resis-
tant to late blight and early blight, respectively. Pedigrees are
provided in Fig. 1.

Materials and Methods

Population Development

The tetraploid potato clone K41, containing the RB gene con-
ferring resistance to late blight, was crossed as a female to the
tetraploid clone +297 (resistant to early blight) to create a
population of 102 individuals segregating for resistance to
both diseases. In 2010, the parents and population were grown
at the Hancock Agricultural Research Station (HARS) in
Hancock, Wisconsin, and screened for resistance to both early
and late blight. The population was grown in a field without
fungicide application to encourage natural inoculation of
Alternaria solani. Each field contained four hill plots of each
clone, completely randomized, without blocking as well as
three replications of both parents. The field was scored
throughout the growing season for resistance to early blight
by recording percent foliage covered with lesions. At two
times during the season, leaves from each plant in the
fungicide-free field were removed and used for a laboratory
detached leaf assay to determine resistance to late blight.

In 2011, the population and two replications of each parent
were planted again in the same configuration as in 2010, and
were again screened for resistance to both diseases. However,
due to a combination of poor seed tuber development in the
field in 2010 and poor emergence, the population size was
reduced to 81. During the 2011 season, plots were scored as
in 2010 for early blight and late blight resistance, and individ-
uals that were identified as resistant to both early and late

blight (described below) were crossed to the cultivars White
Pearl, Ranger Russet, and Jacqueline Lee to assess the trans-
mission of resistance to progeny. These progeny were planted
in the HARS field in 2012. Because of poor tuber develop-
ment in the greenhouse, single hill plots were used, and scored
for early blight resistance as before.

Yield Measurements

In 2010 the field was planted on May 4th, vine killed on
September 9th, and each four hill plot was harvested using a
single-row digger. Potatoes were collected by hand on
September 28th. Yield was recorded for each four hill plot.
In 2011 the field was planted on May 4th, vine killed on
September 16th, and each four hill plot was harvested using
a single-row digger. Potatoes were collected by hand on
October 6th. Yield was recorded for each four hill plot. In
2012 the field was planted on May 8th, vine killed on
September 14th, and each individual plant was harvested by
hand on September 24th. Yield was recorded for single plants.

Phytophthora infestans Resistance Assays

Resistance to P. infestans was evaluated via a modified de-
tached leaf assay (Goth and Keane 1997). Plants were either
grown in the field or in a greenhouse under 18 h days with a
daytime temperature between 21 and 24 °C, and a nighttime
temperature between 18 and 21 °C. Plants grown in the green-
house were sampled at 4 and 6 weeks after planting. Detached
leaves from field grown plants were harvested from the field at
8 weeks, and 10 weeks after planting. To prepare inoculum,
cultures of P. infestans (isolate US24) were grown on Rye A
agar plates for 3 to 6 weeks at 15 °C. Liquid inoculum was
made by adding water to the plate cultures and floating the
sporangia in the water suspension. This sporangia suspension
was diluted to a concentration of 4×105 sporangia ml−1. The
inoculum was incubated at 12 °C for 3 h to allow for zoospore
release from the sporangia before spotting on leaves. The

Fig. 1 Pedigree of BR clones.
Individuals in boxes are the
original sources of resistance. S.
bulbocastanum PI245320 is the
source of late blight resistance via
the RB gene. S. palustre PI218228
is the source of early blight
resistance. The B+^ symbol
represents a somatic fusion rather
than a sexual cross
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terminal leaflets were placed upright in 1 % water agar inside
magenta cubes 16 h prior to inoculation, two to three leaflets
per cube. Four 10 μl aliquots of inoculum were spotted on the
abaxial surface of each leaflet. The cubes were then incubated
in a dark growth chamber at 15 °C for 5 days. Diameters of the
resulting lesions were measured and recorded. A resistant and
susceptible control were included in each screening of late
blight. Katahdin transformed with the RB gene (SP951) was
used as the resistant control and nontransformedKatahdin was
used as a susceptible control to ensure viable inoculum.
Leaves that became watersoaked after 5 days were removed
from analysis. Both time points for each year did not show
significant differences, so data recorded from each were com-
bined during analysis. Analysis of variance showed signifi-
cant differences between years, so data from 2010 to 2011
were analyzed individually. In 2010, Tukey’s HSD was ap-
plied to each individual and the RB+ and RB- controls to
determine the ratio of resistant to susceptible offspring. In
2011, the lesions on susceptible control leaflets after 5 days
were indistinguishable from leaflets that became watersoaked.
However, individuals showing statistical difference from the
susceptible parent were given a resistant rating.

After the three most resistant individuals were selected, the
detached leaf assay using greenhouse grown plants was re-
peated to compare their resistance levels with the susceptible
cultivars Katahdin and White Pearl. Three replications were
performed on each set of plants at two different time periods,
once when the plants were 6 weeks old, and once when they
were 8 weeks old.

Alternaria solani Resistance Assays

Early blight symptom ratings were made on plants in the field
at the HARS. Percent foliage covered by early blight lesions
was estimated on each four-hill plot in 2010 and 2011, and on
single hill plots in 2012. In 2010, recordings weremade once a
week, for 4 weeks, beginning at the first sign of early blight. In
2011 and 2012, recordings were taken at 2 week intervals,
three times in the season, beginning when symptoms first
occurred. For each of the 3 years, AUDPC was calculated
using date zero, which was designated 2 weeks prior to the
first early blight symptoms observed. Statistical analysis
lacked significance due to a lack of replication.

After the three BR (Blight Resistant) individuals were se-
lected, their resistance was compared to the cultivar standards
Katahdin and White Pearl using a whole plant assay. This
screen was done in a high humidity greenhouse (100 %) by
spraying whole 6 week old plants with 3 ml of an A. solani
spore suspension of 10,000 spores ml−1. Plants were rated
after 7 and 10 days using a 0–5 scale, where 0 was no symp-
toms, and 5 was plants with completely necrotic leaves. Two
replications of each individual were tested.

Specific Gravity

For each plot harvested, an approximately one kg tuber sam-
ple was weighed in air, and again under water. The formula
(wtair)/(wtair –wtwater) was used to calculate specific gravity as
a measure of dry matter content.

Pollination and Germination Efficiency

In 2012, inflorescences were cut from selected clones in the
field and placed in bottles of water in a greenhouse. Pollen
fromRanger Russet andWhite Pearl was applied to flowers of
the selected clones. The number of attempts and successful
pollinations were recorded. Twenty freshly harvested seeds
from each family generated were treated overnight with
1500 ppm gibberellic acid, and sown in soilless potting mix
to measure viability.

Glycoalkaloid Content

Fresh tubers were sent to Dr. Brian Perkins at the University of
Maine where alpha-solanine and alpha-chaconine were quan-
tified by reverse-phase liquid chromatography (RP-LC).
Approximately 2 g of powdered, lyophilized sample was
added to an acidified ion pairing solution (0.02 M 1-
heptanesulfonic acid sodium salt, monohydrate in 2 % (v/v)
acetic acid) and extracted for 3 min with a Polytron tissue
homogenizer. The resulting extract was centrifuged to pellet
tissue debris and a 10 mL aliquot of the supernatant was
passed through a methanol activated tC-18 SPE (Waters
Corp, Milford, MA, Cat # WAT036810) cartridge followed
by an acetonitrile-water (20:80, v/v) wash. After vacuum dry-
ing, the sample was eluted from the cartridge with a
tetrahydrofuran-wateracetonitrile (50:30:20, v/v) solution and
20 μl was injected into the LC system, equipped with a diode
array detector (DAD) for analysis. Separation was accom-
plished on a C-6 analytical column, with a buffered (pH 3.5)
mobile phase.

Resistance Transmission

To ensure that this germplasm would be useful to breeders, the
three selected clones were crossed to three cultivars: White
Pearl, Ranger Russet, and late blight resistant cultivar
Jacqueline Lee. The progeny were screened for resistance to
both early blight and late blight. The offspring of these crosses
were grown in greenhouses during the winter season, and a
detached leaf assay was used to evaluate late blight resistance
as described above. Tubers from plants that qualified as late
blight resistant were then planted in a single, unsprayed field
for the 2012 season in an augmented design using seven
blocks. Each block contained 10 random individuals from
the population, three check varieties (Ranger Russet, White
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Pearl, Jacqueline Lee), and each parent (K41 and +297). The
2012 field was then scored for early blight resistance based on
percent foliage infected to determine whether resistance to
both late blight and early blight can be inherited from the
BR parents. Families were created by grouping all offspring
from each BR clone as a female parent. The average AUDPC
values were compared to the average AUDPC values for the
replicated controls and parents.

Results and Discussion

Late Blight Resistance

Field inoculations of P. infestans at Hancock Agricultural
Research Station are difficult to obtain permission for, and
require isolation from commercial areas. It has been shown
that laboratory methods of screening for potato late blight
resistance correlate with field trials, and thus were used to
evaluate resistance in this germplasm (Dorrance and Inglis
1997). The late blight resistance screen was performed twice
a year in all 3 years, and each individual was given either an
resistant (R) or susceptible (S) rating based on its average
lesion diameter. In 2010 RB+ and RB- checks were used in
Tukey’s HSD analysis to determine the ratio of resistant to
susceptible offspring. In 2011, average lesion diameter was
too large, and many individuals were unreadable due to com-
plete necrosis of the leaflet. This made it impossible to distin-
guish leaves that were susceptible from those that became
watersoaked (necrotic tissue with no pathogen growth).
Therefore, individuals with lesion sizes that were statistically
different from the susceptible check were determined to be
resistant.

In 2010 the resistant check, SP951, had an average lesion
diameter of 0.1 mm in the two screenings. Leaflets of the
resistant parent K41 all became watersoaked in 2010 and
therefore, were not usable for phenotyping. The susceptible
check, Katahdin, had an average lesion diameter of 9.3 mm.
The other parent, +297, had an average lesion diameter of
5.1 mm. Leaflets from 19 individuals became completely
watersoaked, and were removed from analysis. Of the remain-
ing 76 individuals, 26 were not statistically different from the
resistant check, 12 individuals were significantly different
from both the susceptible check and the resistant check (con-
sidered ‘moderately resistant’), and 38 were considered sus-
ceptible (p<0.05). When individuals that were scored as
‘moderately resistant’ were grouped with ‘resistant’ individ-
uals, a Chi-squared test (χ2=0.0, p-value=1 at 0.05 signifi-
cance) confirmed an expected 1:1 ratio for segregation of a
single dominant gene. All three BR individuals selected for
release were considered ‘resistant’ via Tukey’s HSD. As indi-
cated above, average lesion diameters were much larger and
grew much faster in 2011. This led to many individuals with

lesions that were too large to distinguish from watersoaked
leaflets. Therefore, both watersoaked leaflets and leaflets
disintegrated by P. infestans were removed from analysis.
Remaining clones were compared to the parents in order to
select those that were resistant using Tukey’s HSD. The late
blight resistant parent, K41, had an average lesion diameter of
9.8 mm, and the parent +297 had an average lesion diameter of
31.6 mm. All clones that grouped with the resistant parent
(K41) were considered resistant to P. infestans. All clones that
did not share a group with either parent were considered ‘mod-
erately resistant’. A Chi-squared test could not be performed
on the data from 2011 due to the inability to distinguish sus-
ceptible individuals from those that became watersoaked. The
selected individuals were determined to be either resistant or
moderately resistant in the 2011 late blight screening.

To ensure that the selected individuals were resistant to late
blight, a detached leaf assay was performed on 6-week-old
greenhouse plants. Cultivars Katahdin and White Pearl were
included as susceptible checks and SP951 was included as a
resistant check. Average lesion diameter for BR3 and BR85
was 5.7 and 5.0, respectively. Both were significantly lower
than the average lesion diameters of the susceptible checks
Katahdin and White Pearl, which had average lesion sizes of
13.2 and 10.5, respectively (Fig. 2.) BR5 leaves deteriorated
after 3 days in all reps, rendering the lesions immeasurable.

Fig. 2 Boxplot of P. infestans lesion diameters on BR clones and
cultivars. Lesions formed on detached leaves inoculated with
P. infestans. Katahdin is the susceptible control. SP951 is Katahdin
transformed with the RB gene; it serves as the resistant control. White
Pearl is susceptible to late blight. Means are represented by bold
horizontal lines, with quartiles two and three within the box, and
quartiles one and four represented by the dotted lines above and below.
Small circles represent outlying data points. LSD significance codes are
presented above each genotype’s boxplot (p<0.05). BR5 was not
included because it was completely water soaked in all three reps
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These greenhouse harvested leaves behaved differently than
those taken from the field. Field leaves from 2010 to 2011 still
showed resistance, and there is no reason to believe that this
early deterioration is a result of susceptibility.

Early Blight Resistance

Clones were ranked by their early blight AUDPC value in the
unsprayed field (Supplementary Table 1). Because early blight
resistance has not been genetically characterized in this germ-
plasm, the number of genes and their inheritance patterns con-
tributing to the resistance phenotype is unknown. The parents
of the cross did not perform as expected in our trials. In 2010,
the three replications of the resistant parent, +297, had an av-
erage AUDPC of 794 (high), and the other parent, K41, had an
average AUDPC of 129 (low) between its three replications. In
2011, the two replications of +297 had AUDPC values of 882
(low) and 2058 (high). The two replications of K41 had
AUDPC values of 462 (low), and 1330 (high). These numbers
might be complicated by the late maturity of +297, as well as
the natural inoculation of early blight in the field. When using
natural inoculation, uniform disease pressure is not guaranteed.
In order to support the observations in the field, selected indi-
viduals were grown in the greenhouse and subjected to whole
plant inoculations in a high-humidity greenhouse (~100 %).
Greenhouse screens have been shown to correlate with field
screening (Odilbekov et al. 2014). All three selected clones
were shown to be resistant. Plants were rated after 7 and
10 days using a 0–5 scale, where 0 was no symptoms, and 5
was plants with completely necrotic leaves. All three selected
hybrid individuals scored significantly lower than susceptible
Katahdin check, however, no significant difference was shown
between BR clones and the susceptible White Pearl check.
BR85 scored a 0 and 2, BR3 scored a 1 and 1, and BR5 scored
a 1 and 1, where as susceptible checks, Katahdin and White
Pearl gathered average scores of 3 and 2 respectively (Fig. 3).

Yield

BR3 yielded 7.7, and 9.1 kg/4-hill plot in 2010 and 2011,
respectively. BR5 yielded 4.3, and 9.75 kg/4-hill plot in
2010 and 2011, respectively. BR85 yielded 7.3 kg/4-hill plot
in 2010, and 9.5 kg/4-hill plot in 2011 (Supplementary
Table 1). Aside from BR5 in 2010, these yield results were
in the upper third of the population as a whole, and thus con-
tributed to their selection. The female parent, K41, on average
yielded 5.9 kg/4-hill plot in 2010 and 7.6 kg/4-hill plot in
2011; The male parent, +297, on average yielded 7.8 kg/4-hill
plot in 2010, and 12.9 kg/4-hill plot in 2011. Since the selected
clones contain the tertiary gene pool species S. bulbocastanum
and S. palustre, it is likely that new genetic interactions and
possibly heterosis will result when this germplasm is used in
conventional breeding programs.

Fertility

The three selected clones were crossed to commercial culti-
vars to measure fertility. Due to the unusually hot summer of
2012 in Hancock WI, the number of blooms available for
pollination was low. The first set of blooms was pollinated
by Ranger Russet. The second set of blooms was pollinated
by White Pearl. Clones BR3 and BR5 were only able to be
pollinated by Ranger Russet, as no blooms were available for
the second set. Twenty freshly harvested seeds from each
family generated were allowed to be air dried, and sown to
evaluate viability. BR3 pollinated with Ranger Russet yielded
a germination efficiency of 65 %, BR5 pollinated with Ranger
Russet germinated with an efficiency of 70 %, and BR85
produced an efficiency of 60 % when pollinated with

Fig. 3 Results of whole plant resistance assays to A. solani in three
selected hybrids and two susceptible cultivars. Scores ranged from 0
(no symptoms) to 5 (completely necrotic). Except for White Pearl, two
plants of each clone were evaluated and averaged. LSD significance
codes are displayed above each genotype (p<0.05). LSD codes
remained unchanged between day 7 and day 10

Table 1 Summary of agronomic characteristics of three clones with
early blight and late blight resistance

Clone BR3 BR5 BR85

Pollination efficiency1 w/ White Pearl * * 50.0 %

Pollination efficiency w/ Ranger Russet 66.7 % 75.0 % 39.1 %

Germination efficiency2 w/ White Pearl * * 70.0 %

Germination efficiency w/ Ranger Russet 65.0 % 70.0 % 60.0 %

Specific gravity 1.084 1.074 1.061

Total glycoalkaloids (mg/100 g) 16.3 25.7 26.8

*indicates missing data
1 Pollination efficiency is presented as a percentage of pollinated flowers
that produced fruit
2 Germination efficiency is presented as a percentage of 20 seeds that
sprouted after being harvested fresh, and treated overnight with
1500 ppm GA
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Ranger Russet pollen. When BR85 was pollinated withWhite
Pearl the efficiency rose to 70 % (Table 1). It has been shown
that freshly harvested seeds that are allowed to dry have
known dormancy issues, so the reported germination percent-
ages are likely underrepresented (Jansky et al. 2012).

Glycoalkaloid Content

Another important agronomic trait for potato germplasm is gly-
coalkaloid content. It is important tomeasure glycoalkaloid con-
tent of breeding material, as levels above 20 mg/100 g fresh
weight are considered unacceptable (Gregory 1984). While gly-
coalkaloid levels were not extremely high, two of the three were
still above 20 mg/100 g tissue with BR85, BR5, and BR3 con-
taining 26.8, 25.7, and 16.3mg total glycoalkaloids/100 g tissue,
respectively (Table 1). BR85 and BR5 are still being released as
parents, as glycoalkaloids in the offspring are likely to be lower
than in the parents (Sanford et al. 1996). Progeny from these
parents will need to be monitored for glycoalkaloid content.

Selection

After 2 years of disease screening, and agronomic phenotyp-
ing, all individuals were ranked by their late blight resistance,
early blight resistance, and yield. The sum of the ranks was
used to order the individuals from best to worst. All clones
were examined for possession of good agronomic qualities in
the field. All clones with poor agronomic performance were
discarded. These clones are meant to be used as germplasm,
not a cultivar release. As such, it was deemed sufficient to
remove poorly performing individuals, and selection was fo-
cused on combined resistance. This selection led to the three
clones being chosen for release: BR3, BR5, and BR85.
Pictures of the selected clone’s tubers can be seen in Fig. 4.

Transmission of Resistance to Offspring

In the fall of 2011, the progeny from the crosses made from
BR clones to cultivars were planted in the greenhouse.
Leaflets of 6-week old plants were removed and tested for late
blight resistance with a detached leaf assay. Two replications
were performed on the progeny from the greenhouse. A
midparent value could not be used for this screening because
there were six parents used in these crosses. Instead, a cutoff
of 10.7 mm was chosen based on the performance of the
controls, Katahdin and SP951. Average lesion diameter of
the resistant check, SP951, was 3.4 mm, whereas in the sus-
ceptible check, average lesion diameter was 18.0 mm. Each
family was evaluated based on the proportion of individuals
below the cutoff against the total number of seedlings pro-
duced in each cross (Table 2). Family size varied with each
cross, and each family produced offspring that were below the
cutoff value. The family consisting of BR85 crossed with

Jacqueline Lee is complicated by Jacqueline Lee’s existing
resistance to late blight. However, BR85 also produced resis-
tant offspring when crossed toWhite Pearl and Ranger Russet.

Once screened for late blight resistance in the greenhouse,
tubers from the resistant progeny were planted at HARS in
2012. Transmission of early blight resistance was evaluated
on a family level based on which BR clone was used as the
female parent. Both parents, K41 and +297, were planted in
the field along with cultivars Jacqueline Lee and White Pearl.
Although K41 has not been characterized for resistance to
early blight, both parents performed similarly in the field. +
297 and K41 showed an average AUDPC for EB of 252.0 and
220.5 respectively. Jacqueline Lee and White Pearl had much
higher AUDPC values at 851 and 847, respectively. Families
using BR3, BR5, or BR85 as the female parent had an average
AUDPC value that was significantly lower than the cultivars
Jacqueline Lee andWhite Pearl with AUDPC values of 455.0,
466.2, and 212.0 respectively. Families using BR85 as a fe-
male showed the lowest average AUDPC of all three families
(Table 3). When progeny of these BR families was compared

Table 2 Transmission of late blight (LB) resistance to progeny. Crosses
of cultivar pollen applied to selected BR clones

Family Female
parent

Male parent Number of
seedlings

Number of seedlings
below cutoff

2 BR85 White Pearl 80 16

4 BR85 Jacqueline Lee 3 2

5 BR85 Ranger Russet 3 1

6 BR3 White Pearl 9 5

7 BR5 Ranger russet 32 10

Number of seedlings produced from each cross is presented, as well as the
number of those seedlings that scored below the cutoff value determined
by susceptible Katahdin, and resistant SP951 after laboratory detached
leaf assays. Each cross was assigned a family number

Table 3 Transmission of early blight (EB) resistance to offspring using
BR families presented in Table 2

Female parent Family’s average AUDPC (EB)

BR85 (families 2, 4 and 5) 212.0

BR5 (family 7) 466.2

BR3 (family 6) 455.0

Clone Individual’s average AUDPC (EB)

Jacqueline Lee 851.0

White Pearl 847.0

+297 252.0

K41 220.5

Families created from crosses of selected BR clones to cultivars were
grouped for analysis. These family averages were compared to the aver-
age AUDPC scores from replicated clones of cultivars, and the original
parents. All individuals from all BR families had previously been
screened for resistance to late blight
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to theWhite Pearl controls, 100 % of progeny in families with
BR3 and BR5 as female parents scored lower AUDPC values,
and 97% of progeny in families with BR85 as a female parent
scored lower AUDPC values than White Pearl.

Likely due to small family numbers and lack of replication,
significant differences were not obtained among the progeny
of the BR clones. We feel as though enough data are presented
to conclude that the three released clones contain resistance to
both early blight and late blight, and that all three clones are
capable of producing resistant progeny.

Summary and Conclusions

While resistance to major blight diseases of potatoes has been
identified in wild species, it is absent in a majority of cultivars.
This increases the need to spray fungicides to protect farmers’
fields. Even if the cultivars planted contain resistance to either
early blight or late blight, there is still a need to spray for the
other. By combining resistance to both early blight and late
blight in one background, the number of crosses and the time
needed to achieve dual resistance is drastically reduced. Our
choice of individuals with additional desirable agronomic
traits, such as yield and good tuber shape, should also assist
in the introgression of resistance into desirable selections.

Availability

The three clones described in this paper are available as tissue
culture plantlets from the US Potato Genebank, Sturgeon Bay,
Wisconsin. They may be used for research purposes and for
the development and commercialization of new cultivars.
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