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How fast can 
late blight kill 

crops ?

July 23

July 30

--high inoculum
level

--ideal weather 
conditions for LB



Management has to start before infection. 



Products with late blight on label

• Serenade ASO (Bacillus subtilis) 6 qts/A
• Serenade MAX (Bacillus subtilis) 1-3 lb/A
• Sonata (Bacillus pumilis) 2-6 qts/A
• Oxidate (hydrogen dioxide) 40-128 fl oz/100 

gal
• Sporan EC (rosemary, clove, thyme oils) 1-3 

pints/A
• Sporatec (rosemary, clove, thyme oils) 1-3 

pints/A
• Copper fungicides



OMRI Listed Copper Fungicides

• Britz Copper Sulfur 15-25 Dust 
• Champ WG 
• COC WP
• Concern® Copper Soap Fungicide 
• CSC Copper Sulfur Dust Fungicide 
• Cueva Fungicide Concentrate
• Cueva Fungicide Ready-To-Use 
• Lilly Miller® Cueva™ Copper Soap 
• Fungicide (Ready to Use) 
• Nordox® 75 WG
• Nu Cop® 50 WP
• PHT Copper Sulfur Dust Ready-To-Use Worry Free® Brand 
• Copper Soap Fungicide



OMRI Listed Copper Fungicides

• Britz Copper Sulfur 15-25 Dust 
• Champ WG
• COC WP
• Concern® Copper Soap Fungicide 
• CSC Copper Sulfur Dust Fungicide 
• Cueva Fungicide Concentrate
• Cueva Fungicide Ready-To-Use 
• Lilly Miller® Cueva™ Copper Soap 
• Fungicide (Ready to Use) 
• Nordox® 75 WG
• Nu Cop® 50 WP
• PHT Copper Sulfur Dust Ready-To-Use Worry Free® Brand 
• Copper Soap Fungicide
*registered in NY,Massachusetts, & other New England states



July 20, 2009 organic potato field 
(copper used regularly, every 5 days)



July 28, 
potato 
field, 5 day 
schedule



Potato

July 20, 
potato, 
sprayed 
infrequently 
with copper



July 29, tomato 
(unsprayed)



Rates of application for NuCop 50WP

Potato: 1.5 to 4 lb/acre, apply at 7-10 day 
intervals until harvest (prior to digging)

Tomato: 2-3 lb/acre, apply at 7-10 day 
intervals, more frequently when disease is 
severe

3 lb/acre = 1.1 oz/1,000 sq ft.

Note: Champ WG may be used in 
greenhouse



Read and follow the Label
• Personal protection for applicator

– Eye protection (goggles)
– Long sleeved shirt and pants
– Shoes and socks
– Chemical resistant gloves

• Restricted Entry Interval (REI): 24 h
– Workers must wear same gear as applicator

• May be applied up to 24 hr before harvest 
(‘days to harvest’, DH)
– Pickers should be careful not to rub their eyes 

if handling fruit with residue. 



What about Copper Soil Toxicity?

• Typical level in UMass Soils Lab samples = 0.2 to 2 ppm
• Northeast soils avg. 24 ppm (range 1-179)
• Deficiency is more common than excess
• Copper rapidly forms organic complexes, does not leach

• Avg 5% of copper in soil is available for plant uptake.

• Affected by soil pH
• Toxicity to plants occurs at > >100 ppm

– Vineyards, orchards after years of use
• 2 lb/acre copper fungicide � 0.5 to 1.0 ppm in soil (est.)



Considerations in copper management

• Copper is essential micronutrient for plants, animals and 
humans. 

• Interaction with organic matter, manure, pH, other 
minerals is complex.

• Need to learn more: 
– 2009 example: tomatoes on plastic, sprayed every 4-

5 days, 6 + applications 
– Soil test Aug 2:  0.9 ppm copper – very low level, 

lower than expected
• Crop rotation is used on vegetable farms
• Annual soil test to monitor Cu levels – deficiency or 

excess?



Considerations in copper management

• ‘Cu essential nutrient for plant growth and disease 
resistance, although direct toxicity was long thought to 
be the mechanism responsible for disease control with 
copper.  Fertilizer and pesticide applications containing 
Cu can provide effective control of many diseases by 
stimulating plant disease mechanisms. This aspect of 
the effect of Cu is frequently overlooked.’ –Datnoff et al. 

• References: 
• “Handbook of Plant Nutrition’, A. Barker & D Pilbeam, 

2007
• “Mineral Nutrition and Plant Disease”, L Datnoff, W. 

Elmer, D. Hubner. 2008



When do I give up on the crop? 



The time is 
now!



How do I destroy a tomato crop?
Goal: kill living tissue to  stop spore production

• Cut strings
• Pull stakes
• Mow OR
• Cut, haul away

OR
• Cut, pile, cover 

with tarp



Tomato vines removed and buried on 
the day late blight was found. 

Ready for late broccoli.



Potato

Options to kill foliage:
• Mow (flail or 

rotary)
• Flame (requires 

heavy flame, lots 
of propane)

Choose a sunny, 
calm day to 
minimize dispersal 
of spores

Harvesting Tubers

Spores can wash down with 
rain. Infected fields may yield 
infected tubers. 

Wait 2 or more weeks after 
mowing so that tuber skins 
will harden and spores die. 

Infected tubers will decay in 
place

Tubers are separated, 
relatively cool, high humidity –
ok for ‘in-ground’ storage



After harvest

Before marketing, hold fruit or tubers at 65 
degrees F for 5-7 days to see if infections 
develop.

For storage, cool potato tubers gradually, to 38 
degrees F.

A typical curing period (50-60 F, 10-20 days) will 
cause late blight and other diseases to develop. 
Grade these out before storage. Or, don’t cure, 
but go straight into cold storage.



Overwintering

• Destroy any affected tubers. This is how 
the pathogen survives over winter.  
Recommended methods include chopping, 
burial, burning, spreading on fields where 
they will freeze completely over winter, or 
feeding to livestock.

• Harvest/dig/plow/disk all potato land



Management in 2010
Goal # 1: no late blight inoculum! 

• Bury or destroy all cull piles
• Purchase certified disease-free potato seed
• Rotate potato and tomato to new fields 
• Scout last year’s fields, compost piles, for 

volunteer potatoes; destroy promptly. These can 
be a source of the late blight pathogen.

• Educate gardeners in your community to do the 
same.

• Grow your own tomato starts from seed
• Bought-in transplants, isolate for 1 week & watch 

for symptoms



2010 Cultural practices
Goal #2: reduce plant susceptibility

• Resistant tomato cultivars
– ‘Legend’ tomato from Oregon 

(OSU)(Territorial Seed Co). 
– NC breeding program: Mountain Magic, Plum 

Regal (2010, Bejo Seeds)
– ‘Juliet’, ‘Stupice’, 'NC 03220' (Organic Seed 

Alliance, WA)

• Greenhouse or hoop-house tomatoes
• Trickle irrigation (not overhead)
• Stake and prune for drier leaves



Plant susceptibility and resistance -- genetic

Red Norlund – rapid 
decline -- ozone injury 
early  blight, late 
blight

Long season white –
Kennebec or Green Mt

Tomatoes: Striped German was noticed on several far ms 
to hold up longer.  Tolerant?



Management in 2010
Goal # 3: know the LB risk in your area.

Read Weekly Alerts in Extension newsletters –
state and regional
– Vegetable and Berry News, VT
– Lake Plains Pestminder, Capital District Veg and 

Small Fruit Update, Long Island… (NY)
– Rutgers Plant and Pest Advisory, NJ
– NH Vegetable and Small Fruit Newsletter
– Spudlines, Sweet Corn IPM News (ME)
– MOFGA pest alert (MOFGA, ME) 
– UMass Vegetable Notes (MA)



Management in 2010: protective fungicides
goal # 4: protect crop if LB risk is high

Late blight risk on your farm depends on:
-location and intensity of sources of late blight inoculum
-favorable weather conditions over time

Disease forecasting systems help to integrate these factors 
for grower decision-making

When risk is high, take action to protect the crop – before
infection. 
--Protective copper fungicides
--test other products/methods for comparison


