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Accumulated Heat Units for 2006: From Frost to Heatstroke 
 

Mark J. Pavek, Zachary J. Holden, and Edward P. Driskill Jr. 
Washington State University 

 
One word can summarize our growing conditions this spring - goofy!  Until the middle of May, 

potato plants were slow to emerge and the ones that were up were either hit hard with frost or limped 
along hoping for heat.  This quickly changed when a blast of heat came out of the south and settled into the 
Pacific Northwest.  The plants were confused, but most took advantage of the extra heat units.  The ambient 
temperature for the south part of the Basin peaked at or slightly above 100 F during the middle of May.  Not 
long after, the air temperature dropped back down to somewhere close to “typical”. 

Soil moisture and temperature are most commonly cited as the major factors that contribute to 
potato sprout growth and emergence rate.  Other factors include seed size and health, sprout health, 
sprout/eye location on the mother seed tuber, soil fertility, cultivar, mother-tuber physiological age, volume 
and mechanical resistance of soil, and seed tuber dormancy.  Rapid sprout emergence can promote early-
season disease resistance in potato shoots and stems and allow plants to capture solar radiation early in the 
season.  Note, however, that early emergence does not always equate to an increase in yield. 

Accumulated heat units, also known as day-degrees and degree-days, are often used to demonstrate 
or predict sprout emergence.  They are calculated by taking the average daily temperature from each day 
and subtracting the growing base temperature (45 F).  The heat units for each day are then added over time 
to provide accumulated heat units (see figures below).  Although potatoes can form sprouts near 40 F, 
growth is extremely slow.  To calculate accumulated heat units, we used a base temperature of 45 F because 
it is generally more conducive for vegetative growth.    

The amount of heat units required in the soil for sprouts to break the soil surface depends on all the 
factors above and changes for each situation.  In general, the faster heat units are accumulated, the quicker 
plants will emerge.  The figures below were calculated with above-ground (ambient temp) heat units. 

 
How does 2006 compare to years previous? 

At Moses Lake, Paterson, and Basin City the accumulated heat units on May 29 were below last 
year’s totals but were similar to the 5 and 10 year averages (see figures below). Until May 15, however, heat 
units at all locations during 2006 were below the 5 and 10 year averages, and well below the 2004 and 2005 
values.  Around May 15 the heat units accumulated rapidly due to extremely high ambient temperatures 
that lasted for approximately 10 days.  The trend between the three sites was similar to years past; heat unit 
accumulation increased as the measurements moved south.  Between March and June 2006, Moses Lake 
accumulated 650 units, Basin City 750, and Paterson 850.  To put things into perspective, accumulated heat 
units for this same time period last year were:  Moses Lake 800, Basin City 900, and Paterson 1000.



 

Accumulated Heat Units - Paterson WA
Heat Units > 45F (air temperature)

Data courtesy of WSU Public Agricultural Weather System (PAWS)
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Accumulated Heat Units - Basin City WA
Heat Units > 45F (air temperature)

Data courtesy of WSU Public Agricultural Weather System (PAWS)
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Accumulated Heat Units - Moses Lake WA
Heat Units > 45F (air temperature)

Data courtesy of WSU Public Agricultural Weather System (PAWS)
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Timing Fungicide Applications for 
Management of Sclerotinia Stem Rot 

 
Dennis A. Johnson 

Department of Plant Pathology 
Washington State University, Pullman. 

 
Sclerotinia stem rot, also called white mold, is a widespread problem in potato fields in the 

Columbia Basin. The disease is favored by high relative humidity, long periods of free moisture on foliage, 
and fertility practices that promote dense foliage. Sclerotinia sclerotiorum, the fungus that causes white mold, 
has a wide host range of approximately 400 species of broadleaved (dicotyledonous) plants. Among these 
are potato, bean, tomato, carrot, radish, pea, sunflower and canola.  
 
Basics of Sclerotinia Stem Rot 
  Sclerotinia stem rot first appears as small water-soaked lesions usually at the point where branches 
attach to stems or on branches or stems in contact with the soil. A white cottony growth of fungus 
mycelium develops on the lesions and the infected tissue becomes soft and watery. Lesions expand and 
may girdle the stem which causes the foliage to wilt.  
  During dry conditions, lesions become dry and will turn beige, tan or bleached white in color and 
papery in appearance. Hard, irregularly shaped resting bodies of the fungus, called sclerotia, form in and on 
decaying plant tissues. Sclerotia are generally ¼ to ½ inch in diameter, initially white to cream in color but 
become black with age and are frequently found in hollowed-out centers of infected stems. Sclerotia will 
eventually fall to the ground and enable the fungus to survive until the next growing season.  
  Sclerotia are very durable and can survive in soil for at least three years. They require a conditioning 
period of cool temperatures, provided by winter weather, before germination. During the growing season, 
sclerotia within 1 to 1.5 inches of the soil surface germinate when the canopy of the growing crop shades the 
ground and soil moisture remains high for several days.  
  Sclerotia either germinate directly as mycelium which may infect stems near the soil surface, or they 
produce fruiting bodies called apothecia (singular is apothecium). Apothecia are cup-shaped on their upper 
surface, about 0.5 inch in height, fleshy in texture, and pale pink or light tan in color. Millions of ascospores 
are formed in each apothecium.  Ascospores are ejected into the air and are carried by air currents up to 
several miles. Airborne ascospores are deposited into potato fields before row closure and continue for eight 
or more weeks. Number of ascospores peaks near full bloom of primary flower clusters, which is defined as 
bloom of more than 90 percent of the flower buds on primary inflorescences over more than 75 percent of 
the field.  
 Ascospores of S. sclerotiorum are incapable of direct infection of intact green potato tissues, but they 
must first colonize flowers or senescing or dead plant tissues and then use them as an energy source to 
infect green tissues. Blossoms are crucial for infection and development of Sclerotinia stem rot in potato. 
Airborne ascospores are deposited on open potato blossoms still attached to the canopy. Infested flowers 
fall and are trapped on stems, usually leaf axils, or fall on the ground and fungal mycelia then rapidly 
colonize the blossoms when humidity is high in the plant canopy. Ascospores are also deposited on 
senescent and dead plant material on the ground, germinate, and produce mycelium. Infection occurs 
shortly after contaminated blossoms become lodged on stems in the plant canopy, or after stems come in 
contact with contaminated fallen blossoms or decomposing plant tissues on the ground. Secondary spread 
to additional stems may occur when green stems lodge or lean onto actively expanding lesions on infected 
stems. Flowers and other senescing tissues colonized by ascospores are generally the cause of the vast 
majority of lesions as opposed to infections near the soil line initiated by mycelium from soil-borne 
sclerotia.  
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Fungicide Application 
  Foliar fungicides are needed in areas with severe disease pressure. Effective materials include 
Endura, Omega, and Topsin M. Foliar fungicides should be targeted at infection from ascospores via 
contaminated blossoms. Current research has demonstrated that foliar fungicides should be applied at full 
bloom of primary flower clusters. An additional application of a foliar fungicide could be made seven to ten 
days later to cover secondary and ternary flower clusters in areas with severe disease pressure. Full bloom 
of primary flower cluster is a narrow application window, but application at this time has been 
significantly more effective than application at row closure in three of three years of research trials in 
commercial fields in the Columbia Basin. Fungicides applied at row closure are generally washed from 
stems and partially degraded before effective inoculum (colonized blossoms) is present; whereas, 
applications at full bloom of primary clusters are made just before infection would otherwise occur from 
dropping blossoms.  Fungicides applied after blossom fall are ineffective because infection has already been 
initiated. 
 
Full Bloom of Primary Flower Clusters 

Time of potato flower blooming will vary depending on cultivar, fertility practices, and weather. Full 
bloom of primary flower clusters has generally occurred 5 to 10 days after row closure in commercial potato 
fields of cultivars Shepody and Ranger the past five years in the Columbia Basin. This is when the first 
fungicide application of Sclerotinia stem rot should be made. In cultivars that flower over an extended 
period such as Russet Burbank, initial fungicide application in the Columbia Basin has been most effective 
about 7 days after row closure.  
   
Cultural Tactics 

Fungicides will be most effective when combined with practices that limit potato vine growth such as 
avoiding excessive application of fertilizer. Irrigation practices that promote frequent and long periods of 
leaf wetness within the crop canopy should be avoided. Irrigation should be restricted during rainy 
weather, and on cool, cloudy days, whenever possible. Cultural practices need to be employed before stem 
rot begins developing in fields.  
 
 

2006 Washington State Commercial Seed Lot Profile and  
Potato Field Day Preview 

 
Mark J. Pavek, Edward P. Driskill Jr, & Zachary J. Holden 

Washington State University, Pullman, WA 
 

Seed lot samples entered into the commercial seed lot trial were slightly down in number compared 
to the previous two years.  There were 339 seed lots submitted this year, compared with 376 in 2005 and 343 
in 2004 (Figure 1.).   It in not clear, however, if potato acreage is down from last year.  The number of seed 
lots entered in a given year depends on several factors, but two important factors include 1) the number of 
informed and willing participants and 2) the number of seed lots received in WA.  The number of seed lots 
entered in the trial does not always represent an increase in the number of acres planted in Washington.  

Most of this years Shepody was supplied by Oregon and Idaho’s Shepody contribution dropped by 
27% compared with 2005 (see Table 1 below).  Forty four percent of the Norkotahs entered into the trials 
were Colorado strains; no Texas strains were entered this year (data not shown).  Most Norkotahs entered 
into the seed lot trial came out of Montana, despite the high percentage of Colorado strains.  Seed lots from 
Canada increased by 8% compared to last year.  Within the “Other” variety category, two new, promising 
cultivars – A95109-1 and A93156-6LS were entered for the first time.  A93157-6LS is scheduled to be 
released in the near future.  A95109-1 is still undergoing evaluation. 
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Figure 1.  Number of Seed Lots Entered into The 
Seed Lot Trial Over The Past 15 Years
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The potato field day will begin at 8:30 am on Friday, June 23 at the WSU Othello Research Farm (see 
program below).  In addition to viewing the seed lots, you will be able to participate in one of three 
concurrent sessions.  Sessions I and II will allow you to view a sample of this year’s in-field research.  We 
anticipate that all three sessions will offer CCA credits, and that Sessions II and III will offer pesticide 
applicator recertification credits.  A hosted-lunch, offered between 11:50 and 1:30, will complete the field 
day. 

 
Table 1.   2006 Washington Seed Lot Profile - Potato Varieties by Seed Growing 

Region 

Source Alturas Burbank Norkotah Ranger Shepody Umatilla Other % of 
Total 

Year 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 

 ----------------------------------------------------------------------- % ----------------------------------------------------------------------- 

CAN 6 5 15 26 6 17 11 18 8 20 17 23 18 23 12 20 

CO 0 0 0 0 46 30 0 0 0 0 0 0 0 4 8 4 

ID 50 42 8 6 5 6 18 16 44 17 14 19 7 31 15 15 

MT 39 53 69 62 29 36 47 45 6 3 64 52 18 19 46 43 

OR 6 0 4 1 3 0 14 15 31 57 0 0 14 4 9 10 

OTHER 0 0 0 0 3 0 5 1 6 0 0 3 29 4 4 1 

WA 0 0 4 6 8 11 5 5 6 3 6 3 14 15 6 6 

% of TOTAL 5 6 30 26 17 14 21 26 10 10 10 9 7 8 100 
Norkotah category includes all strains of Russet Norkotah (C-3, C-8,) 
2005 “OTHER” sources include ND, NE, WY, Unknown 
2006 “OTHER” sources include NE, WI, Unknown   
2006 “OTHER” Varieties entered: A88338-1, A9045-7, A93157-6LS, A95109-1, Agata, Blazer, Cal Red,  

Cherry Red, D.R. Norland, FL1867, GemStar, Defender, Millennium Russet, Santina,  
Summit, Rosara,, Summit, Yellow Gold Dust, Yellow Santinas, Yukon Gold. 
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WSU Potato Field Day – June 23, 2006 
Located at WSU Othello Research Unit 

(6 miles East of Hwy. 26/17 Junction, On Booker Rd, ¼ Mile South of Hwy. 26) 
8:30 -   9:00 am  Coffee and rolls 

9:00 - 10:20 am  Visit Seed Lot Trial 
 

Concurrent Session I:    Potato Cultural Practices Field Tour 
 
10:30 am Nitrogen x In-Row Spacing x Harvest Date for A95109-1 and Reduced In-Season Nitrogen on 8 

Varieties, Mark Pavek, Ed Driskill, and Zach Holden - WSU, Pullman 
    
10:45 am Breeding for Resistance to Soil-Borne Diseases and Pests  
  Chuck Brown – USDA-ARS, Prosser 
 
11:00 am Seed Handling Affects Crop Performance & Value for Columbia Basin Growers 
  Rick Knowles, Lisa Knowles, and Nora Fuller - WSU, Pullman  
 
11:15 am Target Stem Numbers for Optimizing Tuber Size Distribution & Crop Value 
  Rick Knowles, Lisa Knowles, and Nora Fuller - WSU, Pullman  
 
11:30 am Crop Growth & Storability Profiles for Newly Released Cultivars 
  Rick Knowles, Mark Pavek, Lisa Knowles, Ed Driskill, Nora Fuller, Zach Holden – WSU, Pullman 
 
11:40 am Are Some Potato Cultivars Really More Susceptible to PVY and Why? 
  Dan Hane and Phil Hamm - OSU, Hermiston  
11:50 am - 1:30 pm                     HOSTED LUNCH 
 
Concurrent Session II:  Potato Pest Management Field Tour 
 
10:30 am Timing and types of Fungicide Application for Effective Black Dot (Colletotrichum coccodes) and 

White Mold (Sclerotinia sclerotiorum) Control, Tom Cummings & Dennis Johnson - WSU, Pullman  
 
10:45 am Are Some Potato Cultivars Really More Susceptible to PVY and Why? 
  Dan Hane and Phil Hamm - OSU, Hermiston  
 
11:05 am Biocontrol Using Beneficial Nematodes 
  Ricardo Ramirez II and Bill Snyder - WSU, Pullman  
 
11:20 am Common Beneficial Insects (and Spiders) in Potatoes 
  Bill Snyder - WSU, Pullman  
 
11:35 am Does Predator Biodiversity Improve Biological Control? 
  Cory Straub and Bill Snyder - WSU, Pullman    
11:55 am - 1:30 pm                       HOSTED LUNCH 
 
Concurrent Session III:  Potato Pest Management Workshop 
 
10:30 am Development and Management of Bacterial Rot in the Columbia Basin 
  Dennis Johnson and Tom Cummings – WSU, Pullman 
 
11:00 am Impact of the Purple Top Disease on Potato Tuber Processing Quality 
  Joseph Munyaneza – USDA-ARS Yakima 
 
11:15 am The Leafhopper and Tuber Worm Trapping Network 
  Andrew Jensen – WA State Potato Commission 
 
11:30 am Strengths and Weaknesses of Two New Potato Herbicides: Dimethenamid-P (Outlook) and 

Flumioxazin (Chateau)  Rick Boydston - USDA-ARS, Prosser 
 
12:00 pm Biology and Economic Impact of the Potato Cyst Nematodes, Globodera pallida and Globodera 

rostochiensis  Ekaterina Riga – WSU, Prosser 
12:30 - 1:30 pm          HOSTED LUNCH 
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