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- POTATO CULTIVARS, WEATHER AND LATE BLIGHT

Dennis A. Johnson and Debra A. Inglis
Washington State University,
Pullman and Mount Vernon respectively

Potato late blight, caused by Phytophthora infestans, has been severe in the
Columbia Basin the last four years.  Many factors have contributed to these
epidemics including the planting of susceptible potato cultivars throughout central
Washington, wetter than normal weather for four consecutive years, favorable
micro-environmental conditions in the crop canopy of irrigated potatoes,
insensitivity within the population of P, infestans to the fungicide metalaxyl, and

~ inadequate coverage of potato foliage with protectant fung1c1des The first three
factors will be addressed in thlS paper

Suscept!ble Cultivars” Nine potato cultivars grown in the Pacific Northwest
and Elba, a cultivar grown in New York with some resistance to late blight, were
evaluated near Mount Vernon in 1993 for resistance to P. infestans. This site was
chosen because of the likelihood of favorable weather for disease development and
the presence of metalaxyl insensitivity in the population of P. infestans in western
Washington The trial was planted 24 May with 25 seed pieces per cultivar at a
‘nine inch seed spacing and four replications per cultivar arranged as randomized
complete blocks. Beginning on 13 July, plants were rated for percent blighted
foliage, and the ratings were done weekly until 24 August. The area under disease
progress curves were determined to compare the relative susceptiblity of the
cultivars. Tubers were assessed for blight at harvest and after three months in
storage. :

Foliage of Superior, HiLite, and Norkotah was significantly more susceptible
than foliage of Russet Burbank (Table 1). Shepody also had a high level of
blighted foliage. Ranger and Russet Burbank had similar amounts of blighted
foliage. Rosa, Kennebec and Elba had significantly less blighted foliage than
Russet Burbank (Table 1). Norkotah and Shepody had more tuber blight at
harvest, and Shepody and Ranger had more tuber bllght after three months of
storage than most of the other cultivars (Table 1).

Late blight developed earlier and more quickly on Superior, HilLite, Norkotah,
and possibly Shepody than on Russet Burbank. This is in agreement with
. observations made in the Columbia Basin. These very susceptible cultivars are
_possibly sources of inoculum build up in the Columbia Basin. Fields of such

cultivars should be carefully monitored and managed for early development of late
blight.

This Presentation is part of the Proceedings of the 1994 Washington State Potato
Conference & Trade Fair.
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Weather.  Late blight has occurred at some degree in the Columbia Basin
during 11 of 24 years since 1970 (Table 2). From April through August during this
24 year period, total precipitation, number of rainy days, and number of three or
more consecutive rainy days were greater for the years with than without late
blight (Tables 2, 3).

The presence of late blight one year seems to favor the occurrence of the
disease the next year (Table 2) perhaps because inoculum is more likely to
overwinter. A very severe or a series of severe winters may disrupt this cycle
because volunteers die. Upon the overwintering of inoculum or the introduction
on inoculum in seed tubers, wet weather is then needed to increase inoculum and
to disseminate it to potato fields.

Micro-environment of the crop. Temperature, relative humidity, leaf
wetness, rainfall, and amount of irrigation water applied were monitored in a
potato field near Paterson and another field north of Pasco in 1993. The
environment within the potato canopy was usually favorable for development of
late blight when center pivot fields were irrigated in 1993, Temperature, duration
of leaf wetness and hours of relative humidity greater than 90% generally
exceeded the time needed for P. infestans to sporulate, germinate, and infect
potato. Therefore, after spores of P. infestans were carried to potato fields
during wet weather, environmental conditions within the canopy of the crop were
usually favorable for continued development.. Extremely hot temperatures will
impede development of late blight, but the fungus will persnst in lesions and will
resume activity when temperatures agam cool. ‘
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Table 1. Area under the disease progress curve for foliar infection and percent

tuber infection of potato cultivars infected with Phytophthora
infestans. ‘ ‘ : :

Foliar Infection ' fol

tiv S (Area) Storage®
 Superior 1516 a o 2.0 ¢ 0 b
' HiLite 1388 a 1.6 ¢ 0 b
Norkotah . 1214 b | 5.9 a 0 b
' Shepody - 1169 be 5.5 ab ab
Ranger . 1101 bec 2.3 ¢ ‘3.3 a
White Rose - 1060 be 3.1 ¢ b
'R. Burbank - 1035 ¢ 3.7 be b
‘Rosa 866 d 2.2 ¢ b
Kennebec o 748 d 2.3 ¢ 0.8 b
" Elba | 527 e 1.5 ¢ 1.7 ab

 *Within a column, values followed by the same letter are not
significantly different, P=0.05.

®Blighted tubers after three months of storage.
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Table 2. Weather parameters related to late blight in central Washington.

‘Rainy bays anﬁggnsi_g_gaxg_gtzg;n
o S days
Year® Erecip. _JEL_;_ _§;nglg 2 =3 included
1970  0.86 12 4 4 0 0
1971 - 2.35 23 13 . 5 0 o
1972 4.36 22 6 1 3
1973 0.66 12 | 2 0 0
1974 T  2.82 23 . 4 2 5 15
1975 E 2.60 21 14 0 2 7
1976 T 2.13 25 14 4 1
1977 T 2.62 16 10 3 0 0
1978 3.47 = 25 12 1 3 11
1979 - 1.63 17 6 4 1 3
11980 3.19 21 | 4 2 6
1981 2,09 - 18 8 5 0 0
1982 E 3.10 24 13 2 2 7
1983 T 3.57 29 17 3 2 6
1984 T - 2.29 29 13 3 3 11
1985 0.43 12 8 2 0 0
1986 1.50 12 7 1 1 3
1987  1.30 15 13 1 0 0
1988 2.09 22 14 0 2 8
1989 2.01 22 9 3 2 7
1990 E 3.06 27 15 2 2 8
1991 E 2.38 21 6 3 3 9
1992 E 3.95 25 4 3 12
1993 E 2.01 32 21 4 1 3
* T = Trace: Low incidence of late blight found in a few fields.
. E = Epidemic: High incidence of late blight in many fields.




in Washington.
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Table 3, Mean weather parameters related to late b_light' from 1970 through 1993

Precip. = _ Rainy Days

Years inches ~ Total Single
Non - 2.00 17.9 8.9
‘Epidemic -
 Epidemic 2.78 24.7 12.0

2 . 23
2.9 0.6 0.9




