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Evaluation of potato tuber resistance to early blight, late blight and pink rot, 2006.

Eighty-four cultivars and breeding selections were evaluated for foliar reaction to early blight in a field
trial conducted at the Hancock Agricultural Research Station in 2006 (Plant Disease Management Reports
(online) Report No. 1:V049. DOI:10.1094/PDMRO1, The American Phytopathological Society, St. Paul, MN).
Tubers harvested from this trial (stored at ~13° C and 90% RH) were inoculated to test for reaction to:
Phytophthora infestans US-8 genotype, isolate ME93-2a (Pi); Phytophthora erythroseptica, ND isolate PR-02
(Pe); or Alternaria solani, W1 isolate 100 (As). Three replicates, each consisting of five tubers, were
inoculated with each pathogen for each test line. On 2 Nov 06 tubers were inoculated with As, 6.5 x 10*
spores/ml, prepared from cultures grown on clarified V8 agar for 12 days at 20° C. Pi inoculum was prepared
from cultures grown on rye A agar 11 days at 22° C, and tubers were inoculated 19 Dec 06 with 1.2 x 10°
sporangia/ml. Tubers were inoculated 11 Jan 07 with Pe, 3.5 x 10* zoospores/ml. Pe was grown three days in
V8 broth in darkness at 20-22° C, then under continuous light for 48 hr. Zoospore production was induced by
incubating cultures at 8° C for 1 hr and then holding them at room temperature for 1.5 hr. For each inoculation,
four shallow wounds (2 mm diam, 2 mm deep, spaced 2 cm apart along a line) were made on each tuber and a
10 pl drop of inoculum was placed on each wound. After inoculation with Pi or Pe, tubers were incubated 68-
70 hr at 22° C and 100% RH. Tubers to be evaluated for pink rot were stored at 22° C and evaluated on 17 Jan
07. Tubers inoculated with Pi were stored at 13° C and 90% RH until evaluated 8 Jan 07. Tubers to be tested
for early blight were placed in a growth chamber at 13° C and 90% RH immediately after inoculation until
evaluated 21-30 Mar 07. Temperature and relative humidity were typical of storage conditions used for
processing potatoes. For each pathogen, severity of symptoms and incidence of infection (the number of
inoculation sites with symptoms) were recorded for each tuber. For late blight, up to one half of each tuber
(with the line connecting the inoculation points at the center) was peeled and the percentage of this area with
late blight symptoms was estimated. For early blight, the length and width of each lesion were recorded. For
early and late blight, each tuber was cut in half, along the line connecting the inoculation points, and the depth
of symptoms was recorded. For late blight, one depth reading per tuber was taken (the point of deepest
symptom development) but the depth of each lesion was measured for early blight. For pink rot, each tuber
was cut in half through the inoculation points and cut tubers were incubated at room temperature for 1 hr to
allow expression of symptoms. The percentage of cross sectional area with pink rot symptoms was estimated.

Significant differences were observed between entries in tuber reaction to Phytophthora infestans (US-8)
and P. erythroseptica, but not Alternaria solani. Incidence of infection for Pi was high for most of the lines
tested, but six lines A00412-3LB, A00466-1LBC, CO95051-7W, COTX94218-1R, FL3, and VC1009-1W/Y
had less than 88% incidence compared with 100% for Dark Red Norland and Russet Burbank. Eleven entries
had 20% or less of the surface area exhibiting symptoms of Pi infection compared with 60 and 80% for Dark
Red Norland and Russet Burbank, respectively. There were also six entries inoculated with Pi where we
observed 2.0 cm® or less tuber volume exhibiting decay symptoms compared with a volume of 17 and 36 cm’
symptomatic tissue for Dark Red Norland and Russet Burbank, respectively. The incidence of Pe infection
was generally very high, but there were 15 lines where the incidence was less than 75%. These lines were in
sharp contrast with Pe incidence on Dark Red Norland (87%) and Russet Burbank (100%). The incidence of
infection by 4. solani was generally high, but in spite of some entries having very low 4. solani lesion areas
and lesion volumes, significant differences were not observed between plot entries due to high variability in
the 4. solani inoculation data. Overall, these results indicate that progress continues to be made in breeding
potatoes with tuber resistance to several economically important pathogens.
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