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Evaluation of Potato Cultivarsand Breeding Selectionsto I dentify Resistancein Tubersto Early
Blight, Late Blight and Pink Rot, 1999: Seventy-five cultivars and breeding selections were evaluated in

field plots at the Hancock Agricultura Research Station to identify foliar resistance to early blight in 1999
(Biological and Cultural Tests 15:108-109). Tubers from thistrial were harvested and stored at ~13 C, 90%
RH until inoculation. Replicate sets of tubers were inoculated with: P. infestans US-8 genotype, isolate
ME93-2a (US-8); P. infestansUS-1 genotype, isolate WI93-13 (US-1); A. solani, WI isolate 100 (As); or P.
erythroseptica, ND isolate PR-02 (Pe). P. infestans inoculum was prepared from cultures grown 11-18 days
onryeA agar at 22 C. Tubers were inoculated 16 Nov 99 with US-1, 1.8 x 10° sporangia/ml or 30 Nov 99
with US-8, 7.4 x 10* sporangia/ml. Tubers were inoculated 14 Jan 00 with As, 2.3 x 10" spores/ml, prepared
from cultures grown 12 days on V8 agar at room temperature (modification of technique of Fry & Pelletier,
Phytopathology 79:511-517). Tubers were inoculated 20 Jan 00 with Pe, 5 x 10® zoospores/ml, grown three
daysin V8 broth in darkness at 20-22 C, then under continuous light for 48 hr. Zoospore production was
induced by incubation at 8 C for 1 hr followed by room temperature for 0.5 hr. For each test line, three
replicates of five tubers each were inoculated with each pathogen. Four shallow wounds (2 mm diam, 2 mm
deep, spaced 2 cm apart along a line) were made on each tuber and a 10 m drop of inoculum was placed on
each wound. Tubersinoculated with Phytophthora were incubated 68-70 hr at 22 C, and 100% RH. Tubers
inoculated with US-1 or US-8 were then stored at 13 C, 90% RH until evaluated (US-1, 6 Dec 99; US-8, 14
Dec 99). Tubersto be evaluated for pink rot were stored at 22 C until rated 28 Jan 00. Tubersto be tested
for early blight were placed in a growth chamber a 13 C, 90% RH immediately after inoculation until
evauated 31 Mar - 4 Apr 00. Storage temperature and relative humidity were typical of conditions used for
processing potatoes. For each inoculation, 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 were recorded for each lesion. 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. One depth reading per tuber was taken for late blight (the point of deepest
symptom development) but the depth of each lesion was measured for early blight. For pink rot, the tuber
was cut in half through the line of inoculation and the percentage of cross sectiona area with pink rot
symptoms was estimated after incubation at room temperature for 30 minutes.

Each of four pathogens was successfully inoculated to separate groups of tubers belonging to 75 entries.
Dark Red Norland was used as the susceptible standard because of its high susceptibility to each of the
pathogens used in this trial. All of the lines were susceptible to one or more pathogens. Several entries
exhibited high levels of resistance to the US#1 genotype of P. infestans. While most entries were susceptible
to the US#8 genotype of P. infestans, the percentage of surface area exhibiting disease symptoms varied
widely from 17.8 (AF 1668-60) to > 90%. There seemed to be little correlation between the reaction to the
USH1 or USH8 genotypes. Most entries were highly susceptible to P. erythroseptica. There were, however,
large differences between entries in the incidence of infection and the mean area of symptomatic tissue. No
pink rot symptoms were observed on tubers of LB2-96. Early blight infection spreads much dower than late
blight and pink rot and lesions tend to be shallow and confined. Several plot entries appeared to be less
susceptible to A. solani than the Dark Red Norland standard. There appeared to be no single source of
resistance to all pathogens, but individual entries appear to have useful resistance to at least one pathogen.
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Data From Field (1999)

Data From Tuber Inoculation

Relative AUDPC ! Yield 2 P. infestans(US-1 genotype) P. infestans(US-8 genotype) P. erythroseptica A. solani
Inci- |% Sur-|[ Max- | Mean | Esti- | Inci- |% Sur-| Max- | Mean | Esti- Mean Inci-

dence | face | imum | area [mated |dence | face | imum | area |mated | Inci- area |dence| Mean | Mean

Cultivar or % of area |Lesion| affec- |lesion | of area |Lesion| affec- |lesion |dence of| affec- of |Lesion [Lesion
Breeding Early | Late |Com-| Total | US#1| infec | infec- | depth | ted ®* [volume] infec | infec- | depth | ted ® [volumeq infec- | ted® | infec| area |depth
Selection Blight| Blight |bined | cwt/A | size [tion (%)| ted | (cm) | cm? | (cm? [tion(%)| ted | (cm) | (cm? | (cm?d) [tion (%) | (cm?) [tion (%) €m?) | cm?
A082611-7 036 002 037 4550 668 1000 20.0 11 105 8.9 100 89.9 08 526 279 93 65.7 35 01 0.03
A84118-3 0.48 0.00 048 2449 469 0.0 0.0 0.0 0.0 0.0 100 82.3 05 30.3 10.4 93 87.0 20 01 001
A90586-11 028 000 028 4569 730 200 22 0.4 13 0.8 98 59.0 06 304 124 69 45.3 40 03 0.09
ACB83064-6 036 000 036 3940 729 933 570 15 240 308 100 795 11 332 228 89 68.7 40 02 0.04
AF 1668-60 054 003 054 2981 857 0.0 0.0 0.0 0.0 0.0 92 178 0.3 6.8 18 87 67.0 53 04 0.16
AF 1775-2 0.34 0.03 035 4588 79.0 958 60.2 0.9 325 19.7 100 71.3 0.7 328 15.5 93 60.3 65 14 1.05
AF1638-5 0.24 0.03 0.27 2357 874 233 13 0.1 0.5 0.2 100 62.4 0.8 24.4 13.6 100 77.2 80 04 012
AND 9552-7 Russ 0.29 0.03 032 3659 4724 750 6.5 0.8 2.8 19 100 73.3 1.0 28.2 18.0 93 77.0 27 01 0.02
Atlantic 040 001 041 3678 818 0.0 0.0 0.0 0.0 0.0 98 310 05 119 4.4 100 65.3 55 02 0.06
B0288-17 0.40 0.00 040 39.9 675 450 6.2 0.6 3.0 19 100 66.0 0.9 28.3 15.7 93 75.3 25 0.1 0.03
B0766-3 039 001 039 2749 897 983 767 25 374 66.1 95 607 06 261 112 93 78.7 72 0.7 023
B0767-2 0.20 0.00 020 2246 677 717 11.2 0.6 35 21 93 67.7 13 24.6 22.6 82 64.3 73 05 017
B9922-11 040 001 040 2326 86.1 0.0 0.0 0.0 0.0 0.0 98 807 09 320 195 100 90.0 83 1.2 053
BC0894-2 0.51 0.01 051 2197 623 0.0 0.0 0.0 0.0 0.0 100 533 0.4 16.3 4.8 93 85.3 60 0.2 0.03
C0O083008-1 038 001 039 2478 778 750 309 08 137 103 100 86.8 06 327 142 98 835 10 02 0.05
C086218-2 036 000 037 2459 633 967 743 14 259 241 100 70.0 06 228 8.7 93 77.0 28 02 0.05
D. R. Norland 060 003 060 221.7 675 958 728 12 238 187 100 56.3 07 178 8.8 87 73.7 73 15 0.69
Dorita 0.34 0.03 037 19%.5 191 104 0.8 0.1 0.2 0.1 93 71.3 0.8 15.9 8.0 60 43.7 72 0.7 027
DT6063-1R 051 002 051 3233 681 0.0 0.0 0.0 0.0 0.0 100 730 07 281 141 67 48.7 63 04 0.16
Elba 0.27 0.02 029 7599 87.4 100.0 78.3 1.7 454 50.8 100 49.5 0.6 26.3 11.0 84 51.7 87 13 038
Goldrush 040 001 040 3557 770 1000 69.3 15 338 367 100 943 16 465 500 81 66.9 65 05 035
J101 K27 0.29 0.00 0.29 3388 532 633 14.6 0.7 6.1 4.2 98 80.7 14 35.2 328 100 533 30 0.3 0.08
J101 K6 030 000 030 171.3 262 150 0.9 0.2 0.3 0.1 80 350 10 104 8.6 89 72.7 77 02 0.03
J1I01 K9 0.22 0.00 0.22 1055 333 333 53 0.2 11 04 -6 -- -- -- -- 44 24.4 51 0.7 0.22
J103 K7 021 000 021 7279 282 8L7 225 0.8 83 5.0 100 743 10 346 232 80 49.7 15 01 004
J138 A12 0.40 0.00 040 4724 732 0.0 0.0 0.0 0.0 0.0 95 76.0 0.7 28.7 13.6 87 57.3 17 0.0 0.01
J138 A4 036 000 036 4075 553 133 14 0.2 05 0.2 100 515 05 214 7.9 63 27.8 67 06 0.19
LB1-14 029 000 029 4424 639 0.0 0.0 0.0 0.0 0.0 100 673 17 216 238 89 73.0 47 02 0.06
LB2-101 008 000 008 6766 640 0.0 0.0 0.0 0.0 0.0 9% 603 06 238 100 93 54.7 12 00 0.01
LB2-215 0.24 0.01 025 5537 834 750 23.0 0.9 12.6 9.7 98 69.7 14 36.1 39.8 83 542 93 18 220
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Data From Field (1999)

Data From Tuber Inoculation

Relative AUDPC * Yield 2 P. infestans(US-1 genotype) P. infestans(US-8 genotype) P. erythroseptica A. solani
Inci- |% Sur-| Max- [ Mean | Esti- | Inci- (% Sur-| Max- | Mean | Esti- Mean Inci-

dence | face [ imum | area |mated [dence | face | imum | area |mated | Inci- area dence| Mean | Mean

Cultivar or % of area |Lesion| affec- |lesion of area |[Lesion| affec- |lesion [dence of| affec- of |Lesion |Lesion
Breeding Early [ Late |Com-| Total | US#1| infec | infec- | depth | ted ® volumef infec- | infec- | depth | ted ® jolume{| infec- | ted® | infec-| area |depth
Selection Blight| Blight |bined | cwt/A | size ftion (%)| ted | (cm) | cm? | (cm?d [tion(%)| ted | (cm) | €m?) | cm?d [tion (%) | cm? [tion (%) (cm?) | cm?d)
LB2-299 034 000 034 4133 5464 66.7 433 12 184 19.3 85 26.0 0.3 11.9 3.0 53 46.7 35 0.7 021
LB2-35 0.25 0.03 028 3756 731 66.7 85 0.5 51 7.0 100 850 11 360 263 100 80.0 82 11 056
LB2-74 0.21 0.00 021 466.6 799 350 53 0.3 3.2 14 52 18.3 0.4 85 4.2 53 27.3 63 12 0.27
LB2-96 0.42 0.00 042 1488 79.2 250 225 0.8 85 85 67 467 0.3 14.6 31 0 0.0 50 05 0.23
LBR;RR3R, 0.26 0.01 027 2384 194 0.0 0.0 0.0 0.0 0.0 100 78.7 1.0 18.8 12.7 93 72.0 25 0.3 0.06
LBR, 0.47 0.01 047 532 187 618 322 0.6 6.2 4.0 A 715 0.7 10.7 5.7 67 59.6 21 0.1 0.02
LBRs thr 0.26 0.02 0.27 1883 147 322 3.7 05 0.9 11 100 86.0 12 17.6 139 100 96.3 28 0.1 0.03
LBRs 0.27 0.01 0.27 3536 194 0.0 0.0 0.0 0.0 0.0 90 62.0 0.8 14.9 9.7 90 85.5 13 0.0 0.01
LBR; 034 000 034 2827 496 8.3 0.6 0.0 0.2 0.0 100 66.7 0.8 19.8 9.9 96 72.7 40 0.1 0.03
LBRg 0.18 0.00 0.18 549 39 0.0 0.0 0.0 0.0 0.0 71 588 11 7.2 6.7 67 64.6 58 0.2 0.04
NDO2438-7R 0.37 0.00 0.38 4175 748 0.0 0.0 0.0 0.0 0.0 100 481 0.8 15.6 8.7 100 73.0 82 0.7 031
NorDonna 0.45 0.02 045 3649 533 17 0.1 0.0 0.0 0.0 100 436 04 13.2 38 100 94.7 70 07 011
NorValley 0.41 0.01 042 3756 784 0.0 0.0 0.0 0.0 0.0 97 36.3 0.7 14.3 6.8 67 48.3 78 06 034
NY 101 0.37 0.00 0.37 4337 799 917 487 1.2 20.3 145 97 70.9 0.9 27.6 15.7 53 327 e 10 0.28
NY 103 034 003 036 2846 8449 96.7 68.3 1.3 27.1 23.0 92 57.3 05 22.1 7.6 64 45.3 42 03 0.10
NY 112 0.35 0.03 037 6398 8824 700 9.3 0.7 54 35 93 60.3 1.0 317 20.1 80 438.0 35 0.3 0.09
NY 115 0.51 0.04 053 4375 744 0.0 0.0 0.0 0.0 0.0 95 547 0.8 22.0 135 80 49.3 10 0.0 001
NY 120 0.42 0.00 043 5914 887 950 570 1.0 353 26.4 100 70.7 08 407 224 82 55.0 30 0.1 0.05
NY 123 0.46 0.01 047 4908 765 983 415 1.9 16.8 235 100 76.5 0.9 309 18.6 93 83.3 95 2.7 0.66
Pike 0.31 0.04 0.33 2556 57.6 0.0 0.0 0.0 0.0 0.0 92 377 0.6 104 43 87 77.0 57 0.2 0.02
Pimpernel 0.18 003 022 5314 334 933 8.9 0.7 25 17 100 56.8 11 15.8 11.7 51 28.7 60 0.6 0.13
Q237-25(NY 121) 0.46 0.02 046 1900 765 983 497 1.2 14.4 12.1 98 50.0 0.5 13.9 51 100 89.7 18 0.1 0.02
Ranger Russet 0.28 0.03 029 3630 628 933 440 1.0 20.0 15.7 100 76.3 12 407 349 53 41.7 85 26 112
Red LaSoda 0.39 0.00 039 2604 675 1000 673 16 24.1 26.7 100 423 0.8 14.9 84 84 70.7 90 17 047
Robhijn 0.16 0.00 0.7 295.2 52 604 17.0 0.6 2.8 11 100 58.7 0.6 11.7 4.2 47 38.7 72 02 001
Rus. Norkotah 0.48 0.00 048 2152 773 1000 813 1.2 316 24.8 98 94.8 0.9 36.2 23.0 100 904 73 12 040
Russet Burbank 0.28 0.01 029 2236 541 983 51.0 0.6 19.0 94 100 857 0.9 327 19.3 100 87.3 52 0.3 0.09
Shepody 0.35 001 035 3582 720 0.0 0.0 0.0 0.0 0.0 100 853 12 428 33.6 93 64.8 10 01 0.02
Snowden 0.32 0.01 033 277.8 88.2 0.0 0.0 0.0 0.0 0.0 100 78.7 11 33.2 24.0 67 50.3 44 05 0.15
Superior 0.43 0.01 044 40421 789 900 593 2.6 266  46.9 100 60.3 0.7 23.8 11.4 100 80.0 45 05 030
UW C75-5 0.26 0.06 031 2827 240 975 630 1.2 175 13.8 90 66.7 05 20.2 7.6 67 62.1 37 0.1 0.02
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Data From Field (1999) Data From Tuber Inoculation
Relative AUDPC * Yield 2 P. infestans(US-1 genotype) P. infestans(US-8 genotype) P. erythroseptica A. solani
Inci- |% Sur-| Max- [ Mean | Esti- | Inci- (% Sur-| Max- | Mean | Esti- Mean Inci-

dence | face [ imum | area |mated [dence | face | imum | area |mated | Inci- area dence| Mean | Mean

Cultivar or % of area |Lesion| affec- |lesion of area |[Lesion| affec- |lesion [dence of| affec- of |Lesion |Lesion
Breeding Early [ Late |Com-| Total | US#1| infec | infec- | depth | ted ® volumef infec- | infec- | depth | ted ® jolume{| infec- | ted® | infec-| area |depth
Selection Blight| Blight |bined | cwt/A | size ftion (%)| ted | (cm) | cm? | (cm?d [tion(%)| ted | (cm) | €m?) | cm?d [tion (%) | cm? [tion (%) (cm?) | cm?d)
UWw C75-5-297 0.18 0.04 023 7560 654 983 50.0 10 21.3 14.4 97  30.7 0.5 124 37 70 38.4 29 01 0.04
UWH93-1600 0.31 0.02 0.32 4288 919 66.7 249 0.9 111 11.5 100 68.3 0.6 29.1 12.1 100 68.0 8 0.0 0.00
UWH93-426 0.40 0.02 041 2943 633 96.7 67.7 14 237 229 98 68.3 0.8 24.4 13.1 93 80.7 58 05 012
UWH93-911 0.61 0.00 0.61 208.6 59.5 0.0 0.0 0.0 0.0 0.0 100 68.7 0.5 18.3 6.1 80 76.3 68 0.7 0.36
UWH-G53 0.09 0.00 0.09 2560 520 117 4.7 0.2 11 05 68 376 0.8 125 8.1 67 61.3 60 27 528
UWH-G85 0.22 0.00 0.22 506.7 36.4 217 3.9 0.4 16 1.2 75 537 0.9 24.8 224 81 575 28 02 014
W 1151 rus 0.41 0.00 041 4917 86.24 1000 51.3 2.2 325 50.2 98 7.7 13 497 444 87 53.3 85 20 140
W 1313 0.32 0.02 033 2180 608 958 416 10 12.8 8.0 93 25.8 0.5 75 34 53 50.0 63 05 017
W1100 R 0.43 0.02 045 3151 84.0 17 0.1 0.0 0.1 0.0 100 473 0.6 16.8 7.0 100 95.0 75 04 012
W1348 rus 0.35 0.03 0.36 6057 704 96.7 61.3 24 365 68.3 100 93.0 14 565 520 100 85.0 68 0.7 028
W1355-1 0.25 0.03 0.26 5837 763 883 58.7 1.9 25.1 37.1 100 51.7 11 20.5 16.7 93 70.3 65 06 0.30
W84-75 R 0.55 0.00 055 1883 244 0.0 0.0 0.0 0.0 0.0 96 61.3 0.7 13.0 6.8 85 735 67 0.1 0.00
W870P20 0.41 0.01 041 3620 819 0.0 0.0 0.0 0.0 0.0 100 747 0.8 313 16.5 67 56.0 33 0.2 0.07
W91-945a 0.18 0.07 024 3020 3127 883 62.5 1.2 15.0 13.2 98 59.3 0.6 154 74 80 62.0 80 13 049
Pr>F ’ <001 <0.01<0.01 <001<00Y] <001 <001 <001 <001 <001 <001 <001 <001 <001 <0.01| <001 <0.01]| <001 <0.01 0.09

LSD 0.08 0.03 0.07 1248 17.00 289 20.3 0.6 9.1 12.6 15.7 20.1 04 9.2 10.2 36 32.3| 43.0 1.0 1.68*

1 Reative areaunder the disease progress curve. Data for each observation date were plotted on a graph and the relative area under the line was calcul ated for each treatment providing ameasure of the relative
severity of disease throughout the season. A disease rating of 100% foliage infection for the entire season would produce avalue of 1.0. All relative AUDPC values are expressed as the proportion of thisvalue.
Either decreased disease severity or later disease development will contribute to lower relative areas under the disease progress curve. Early and late blight AUDPC's are calculated for 25 Jun - 1 Sep. Combined
AUDPC is caculated for 25 Jun - 8 Sep (based on early blight ratings through 9 Aug and combined foliage infection ratings for the rest of the season). (Biological and Cultural Tests: 15:108-109).

2 Yiedfrom 5-ft of row, converted to cwt/A. Tuberswere graded by hand. They were placed on a section of chain from a grading machine; those that passed through were classed as undersize (<1 7/8 in. diameter),
and those that did not were classed as USH#1 size or culls.

3 Anegtimate of the actua surface area affected by late blight calculated from tuber dimensions and % of tuber surface showing late blight symptoms.

4 Egtimated as one half the volume of an ellipsoid. The volume of an ellipsoid = 4/3 x areax depth. Areaand maximum lesion depth were used for the calculation.

5 Potatoeswere cut in half through the line of inoculation. Thisisthe % of the surface of the cross section with symptoms of pink rot.

6 Not tested (too few tubers).

7 ANOVA was performed, and Fisher's protected least significant difference (LSD) was calculated. NS = not significant a theP = 0.05 (or P = 0.10) level. * = Differences between pairs of treatments were

significant at P = 0.10 (but not atP = 0.05).
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