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Soil Degree‐Day Accumula on ‐‐ KBREC and IREC 2015 

                                

For Root‐knot nematode control, Vydate applica ons should begin at 800 degree‐days (DD5C). 
To es mate that date, add the number of Total degree‐days "Total" on the day you planted 

to 800.  Where that value occurs in the "Total" column es mates the date on which 800 DD5C 

will occur in that field.  It is recommended that applica ons con nue every 14 days un l harvest. 

                                

For Stubby‐root nematode control, Vydate applica ons should begin at 0 degree‐days (at plan ng) 
and followed by an applica on at the first full irriga on following emergence.  An addi onal 

applica on is recommended at 800 degree‐days (DD5C).    
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Insect Trap Report  
June 6 – June 14   

Klamath County           

TRAP LOCATION PTW BLH OLH OP PP  
1 Malone Rd. 0 0 1 1 0  PTW: Potato Tuberworm 
2 Stateline/Gaines Rd. 0 1 0 4 0  BLH: Beet Leafhoppers 
3 Hwy. 50/Adams Pt. 0 0 2 2 0  OLH: Other Leafhoppers 
4 Transformer Rd. 0 0 2 2 0  OP: Other Psyllids 
5 Hwy. 70/Burgdoff Rd. 0 0 1 0 0  PP: Potato Psyllids 
6 Hill Rd/North of Dehlinger Rd 0 1 4 0 0   
7 Cross Rd/Spring Lake 0 0 1 3 0   
8 Hwy. 97/Henzels 0 0 6 3 0  
9 Hwy. 140/ Running Y 0 0 2 0 0  

Modoc and Siskiyou 
 

 
1 Hill Rd./Tule F&W hdqrts. 0 0 3 0 0  
2 Southwest Sump/NW corner 0 0 13 1 0  
3 Frong Pond East side 0 0 1 0 0  
4 Frong Pond West side 0 0 0 0 0  
5 Copic Bay/Rd. 122 0 0 0 0 0  
6 Rd.111/Rd. 112 0 0 1 0 0  

Aphid Traps PA GPA OA OP PP  

1 Keno NA NA NA NA NA   PA: Potato Aphid 
2 Lower Lake NA NA NA NA NA  GPA: Green Peach Aphid 
3 Malin  NA NA NA NA NA  OA: Other Aphids 
4 Paygr Rd. NA NA NA NA NA  OP: Other Psyllids 
5 Transformer Rd/ Drazil NA NA NA NA NA  PP: Potato Psyllids 
6 Harpold Rd. NA NA NA NA NA  

7 Bedfield  NA NA NA NA NA  

8 Teare NA NA NA NA NA  

9 Bly Mountain NA NA NA NA NA  

10 Yonna Drive NA NA NA NA NA  

7 Rd. 104/Rd. 113 0 0 2 4 0  

9 Rd. 111/South State Line 0 0 0 3 0  

8 Hwy. 139/Walsh Rd. 0 0 0 2 0  

11 HWY 140 E NA NA NA NA NA  
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Brian’s Notes: 
Phillip S. Wharton and Kasia Kinzer, from the University of Idaho describe Pre- and Early Season Con-
trol Measures for Late Blight.2 See below: 

Phytophthora infestans, the causal agent of late blight, overwinters in potato tubers intended for planting as seed, but 
may also be harbored in waste or cull potatoes, or in late blight-infected volunteer potatoes left behind in the field dur-
ing harvest the previous season. Recent studies have shown that mycelia of newer genotypes of P. infestans (e.g. US-8 
and US-23) are becoming more tolerant to cold temperatures and are tolerant to 27°F for up to three days continuous 
exposure.  As such, we are likely to have a high risk of potato volunteers surviving the past winter and all growers 
should therefore be implementing their IPM scouting programs early in 2016 and considering volunteer elimination 
programs in adjacent non-potato crops if possible. 

 

Photo Credit: Rob Wilson UC Davis IREC 
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Cull Potatoes 

I’ve been amazed to see so many cull piles near cellars this past week.  As you are aware, Late blight can also 
survive the winter in cull potatoes. Cull potatoes are those potatoes deemed 

unusable for the fresh market, processing, or dehydration because they don't meet minimum size, grade, or 

quality standards, or potatoes disposed of for some other reason such as overproduction or waste (slivers) 

from seed production. It is difficult to estimate the probability that late blight infected potato stems or foliage 
will emerge from culled potato tubers. Several factors can influence the fate of the infected tuber. If the infec-
tion is severe, then the tuber may rot and prevent sprout development. Tuber infection, however, may be lo-
calized and optimal in terms of inoculum load and therefore it is possible that a developing sprout or the tuber 
itself could become infected and initiate an epidemic. Under optimal environmental conditions (cool, wet 
weather) the disease can then spread within individual plants, between plants, and to neighboring crops. Re-
search has shown that the temperature within discarded cull piles may influence core tuber tissue tempera-
tures affecting the survival of tuber tissue and thus P. infestans mycelia in infected tubers. Consequently, the 
risk of initiation of an epidemic of late blight from cull piles is closely related to the temperature experience 
of overwintered potato culls. Although the potatoes at the top and bottom of a cull pile may freeze over the 

winter when ambient air temperatures fall below freezing, research has shown that the temperature in the 

middle of the pile remained stable regardless of cull pile size (1-15 ton). Since cull piles in excess of 1 ton 

may enhance the survival of tubers and thus the P. infestans mycelia even in the coldest winters it is im-
portant to follow cull and waste potato management guidelines. 

Recent studies indicate that the newer genotypes of P. infestans, including US22, US23 and US24, are less 
aggressive on tubers than older genotypes, which may mean that more infected seed pieces could survive in-
fection and initiate late blight epidemics. 
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Cull and Waste Potato Management Options 

Potato production operations may accumulate cull piles at any time during the year, but 

several periods are especially critical. In the spring during cutting and planting, potato waste material may 

accumulate as seed pieces or tubers are discarded due to size or disease problems. At harvest, potatoes that do 

not make the grade due to size, disease, or defects are sorted out and discarded prior to placement of the crop 

in storage. Disposal of cull potatoes discarded from storage or from in-coming seed lots during the spring 

pose a challenge for the industry. Depending on the timing of disposal, there is a real chance that these culls 

will not be thoroughly frozen to prevent new growth. Therefore, potatoes which are discarded during the 

winter and spring as culls should be disposed of in a way that will ensure they do not sprout and grow to 

provide unprotected foliage which could be a source of late blight to threaten the new season’s crop. The 

method of disposal will generally depend on the individual situation (location, amount of potatoes, etc.) as 

well as the time of year. Disposal of potatoes in the winter months when waste potatoes can be reliably 

expected to freeze can greatly simplify the process, while disposal in the warmer months can greatly add to 

the challenge of proper disposal. Disposal of cull potatoes during the winter by spreading them on fields that will 
not be used for potato production is a very good option for cull potato management. However, it is important to 
avoid fields that will be planted with potatoes in the following season as cull potatoes can introduce nematodes, 
weed seeds and other soilborne diseases to the field. Once applied to the field every effort to crush, cut and destroy 
the tubers should be attempted. These methods include running heavy machinery over the tubers or a cutting tool 
that does not bury the tubers. Crushing and chopping cull potatoes into smaller pieces makes the tuber tissue more 
susceptible to rot and desiccation, which is desirable. Weather conditions during the winter will also 

lead to desiccation of tubers, which will make spring field tillage easier. Avoid tilling until cull potatoes have 

had substantial time to freeze and desiccate. Premature tilling could bury live tubers deep enough in the soil 

to insulate them from further exposure to killing temperatures allowing them to survive the winter as 

volunteer potatoes. 
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A brief recap of notes from last July/August.  Take a look at the photos below and fa-
miliarize yourself with foliar signs/symptoms of late blight. 

Notice the middle right section of the 
photo.  Affected areas appear as water 
soaked lesions with the typical yellow 
hallow surrounding the leading edge of 
the lesion.  Cottony mycelium is often 
present on the underside of these le-
sions as the disease progresses and be-
gins sporulation. 

Here is another photo depicting le-
sions and if you look carefully can 
see white cottony sporulation on 
the underside of some lesions.  
Spores can travel quite far during 
thunderstorm events so even fields 
several miles to the north are not 
safe. 
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I’ve included a brief research paper from Dr. Jeff Miller, et al. (Miller Research) and Dr. 
Phillip Warton from the University of Idaho1 which discusses fungicide options for manag-
ing late blight.  I’ve taken the liberty to highlight some of the report in bold ink but you 
should take the time to thoroughly read the entire paper to help improve your decision 
making skills.  I’d also encourage you to view Dr. Miller’s website: h p://www.millerresearch.com/  

Fungicides for Managing Late Blight in Potato 

Updated May 21, 2015 

Jeff Miller, Terry Miller, and Trent Taysom; Miller Research LLC 

Phillip Wharton, University of Idaho 

 

WHICH FUNGICIDE SHOULD I USE? 

Selecting the right product for disease control can save you money. On the other hand, 

using the wrong fungicide or a less effective fungicide can cost you money. Some of the 

more expensive products don't necessarily provide better disease control.  

 

Two groups of standard fungicides that have a broad spectrum of activity against potato diseases are 
chlorothalonil (e.g. Bravo or Echo) and ethylene bisdithiocarbamate (EBDC, e.g. Dithane or 
Penncozeb) based products. Both are effective against early and late blight and their efficacy is similar 
under the semiarid conditions of the Pacific Northwest. Research has shown that mancozeb and me-
tiram can provide an effective soil barrier that can reduce viable spores from washing down from the 
vines to the tubers (Porter et al. 2006). 
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Curzate, Forum, Gavel, Omega, Previcur, Ranman, Revus Top, Zampro, and Zing! Are highly effective against late 
blight.  

These products can be used in place of the standard protectants when late blight pressure is high. University research  

has shown that foliarapplications of these products can be more effective in reducing the tuber blight phase of 

late blight than standard protectants. Omega has the added benefit of effective white mold control. Ranman has shown some  

activity against pink rot, but the timing of application for pink rot control is much earlier in the season that when it  

would be used to manage late blight. (Foliar applications of Ranman have not shown any protection against pink 

rot.) Revus Top contains two active ingredients. Mandipropamid (the “Revus” portion) is active against late blight and  

difenoconazole (the “Top” portion) is active against early blight and brown leaf spot. Gavel and Zing!  

both contain zoxamide which is veryeffective against late blight. Gavel contains an EBDC component and Zing! contains 

chlorothalonil. Zampro is a newer product which combines ametoctradin with dimethomorph (active ingredient in Forum)  

for late blight control.Triphenyltin hydroxide-based products such as Agri Tin and Super Tin can be added with 

standard protectants for added late blight control. Agri Tin and Super Tin also have 

activity against early blight and brown leaf spot. However, these two products can also 

cause phytotoxicity when applied at low spray volumes or when temperatures are high. 

The mammalian toxicity of these products is also relatively high. Headline and Quadris are effective against late blight at  

higher rates (12 fl oz/acre for both products) than what is typically used for early blight. Tanos is a mixture of 

famoxate (active against early blight) and Curzate (active against late blight). The active ingredient in Reason is fenamidone.  

Reason is effective against both early blight (5.5 fl oz. rate) and late blight (8.2 fl oz.). These QoI fungicides should  

never be applied consecutively unless they are applied with a tank mix partner, such as a standard 

protectant (chlorothalonil or EBDC). Read the label carefully to follow manufacturer recommendations with respect to  

resistance management. Endura and Luna Tranquility have been very effective for controlling early blight and 

white mold when used at appropriate rates (5.5 oz for Endura and 11.2 fl oz for Luna Tranquility).  

Both of these products are NOT effective against late blight. If these are used to manage foliar diseases, then another  

product is required to provide protection against late blight. 
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Phosphite-based fungicides such as Phiticide, Phostrol, and Resist 57 have resulted in increased tuber protection to both late bl
tuber blight and pink rot. However, research shows that phosphite fungicides need to be applied multiple  

times early in the season. 

The first application should be made when the largest tubers are dime-sized with two additional applications repeated every 14 days. P
phites are not effective in protecting the foliage from late blight. If you use a foliar phosphite fungicide program for managing 

pink rot, then the tubers will have additional protection against late blight. Phosphite fungicides can be applied to tubers as they are bei
placed into storage. The rate of 12.8 fl oz/ton of tubers applied in 0.5 gallons of water/ton tubers has proven most 

reliable. Post-harvest applications will not cure infected tubers. However, they will keep healthy tubers from being  

Infected if they are exposed to spores during the harvest and handling process. 

Storage rots (pink rot and Pythium leak) can be suppressed by applying foliar fungicides 

containing mefenoxam or metalaxyl (Ridomil Gold products, Metastar, Ultra Flourish). 

Some of the Ridomil Gold products are pre-packed with a standard protectant such as 

chlorothalonil or mancozeb and these are labeled for late blight. In recent years, most 

isolates of the late blight pathogen have been from strains that are resistant to mefenoxam. However, some  

of the newer strains (e.g. US-23) are sensitive to mefenoxam. If mefenoxam-sensitive strains are present, the use of the 

 Ridomil Gold prepacks can be highly effective in managing late blight. Unfortunately, not all isolates of 

the new strains are sensitive to mefenoxam/metalxyl. It is important to submit late blight samples to University of  

Idaho personnel in order to determine the strain. Regardless of what strain of the late blight pathogen is present,  

the pre-pack partner (e.g. chlorothalonil, mancozeb) will provide protection against late blight. Mefenoxam is still effective against 

some populations of the pink rot pathogen. 

University research around the country has shown that spray programs based on copper 

fungicides do not perform as well as programs based on standard protectants for 

controlling late blight. 

With the use of any fungicide, be sure to follow the label and adhere to any pre-harvest 

intervals specified on the label. 
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WHAT APPLICATION METHOD IS THE BEST? 

Ground, air, and chemigation applications of fungicides can all be effective if time is taken to ensure proper application. 
Chemigation has been criticized for having low levels of fungicide residue in the potato canopy following application. 

Research performed in Idaho with Dithane DF Rainshield has shown that fungicide residues on stems are just as 

high with chemigation as stem residues from aerial application. Fungicide residues in the upper canopy are lower for 
chemigation than for aerial application, however. With chemigation, residues may decrease to a level which does not pro-
vide control compared to aerial application. Research and field observations have shown that chemigation is an effective 
method for late blight control.  It is the least expensive application method, but requires more grower management. If an 
airplane is used,  care must be taken to ensure fungicide is applied to areas which are difficult to fly (i.e. near power lines 
and buildings). Aerial applications have the benefits of quick application time and less management time by the grower. 

Irrigation is needed to redistribute residues down in the potato canopy. In the late blight epidemics of the 1990s, late 
blight incidence and severity was generallysimilar in fields receiving applications by airplane and by chemigation. 

HOW OFTEN AND HOW FREQUENTLY SHOULD FUNGICIDES BE APPLIED? 

Timing and frequency of application are perhaps the most critical components of a good spray program and this is where 
taking shortcuts can be dangerous. The first fungicide application for late blight should be made just prior to row closure. 
Once a canopy has formed, conditions are often favorable for late blight. When we experience frequent rain events, 
weekly applications are needed to cover and protect the crop. As the interval between applications increases, the risk of 

late blight increases. Whenever late blight is confirmed in an area, protectant programs should be maintained in 
areas near affected fields until the end of the growing season. Thundershowers can quickly spread the pathogen 
over long distances.  

SUMMARY Recommended programs for late blight control are not straightforward. The product ofchoice may well de-
pend on how and from where the disease has developed. Some possible scenarios are shown in this late blight bulletin 
(http://bit.ly/1K00sWF), where a range of containment procedures are described for susceptible varieties and various lev-
elsof disease in the field. However, as a general rule, using a protectant fungicide such asChlorothalonil or EBDC, on a 
regular schedule with the application method best suited to your needs can be done economically, and provide good pro-
tection against late blight. It is important to choose the right fungicide, apply it properly, and maintain a good program 
while vines are actively growing. If late blight is confirmed in or near your fields, using additional products with extra 
activity against late blight would be recommended. 
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The following website contains some management recommendations for organic production 
when the threat of late blight is present.  See the following website: h p://www.extension.org/

pages/18361/organic‐management‐of‐late‐blight‐of‐potato‐and‐tomato‐phytophthora‐infestans#.Vbv89bHn‐Ht  Bottom 
line: you will mostly be limited to copper products!  These can be quite effective but repeat-
ed applications with thorough foliar coverage are necessary for proper protection.  The jury 
is out on compost tea.  While they certainly won’t aid in the spread of late blight, most re-
search reports I’ve read indicate compost tea is a poor stand-alone product for late blight 
control.  In short, I wouldn’t solely rely on tea. 

Lastly, be diligent at scouting fields and feel free to contact me for a field visit to help con-
firm the presence of this pathogen.  Remember, this is an aggressive and serious pathogen!  
A community effort will be needed to help minimize loss at harvest and throughout the stor-
age season.  Feel free to contact me any time with questions. 


