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Â Prior to 2005, Dr. Pete 
Weingartner conducted 
Late Blight research in 
Florida.

Â Dr. Weingartner was 
located in Hastings, which 
is primarily potato 
production

Â Late blight work was 
initiated at SWFREC due 
to the epidemic, 
particularly in tomato, 
that occurred in 2005

Late blight research in Florida



Late blight

ÂCaused by the fungal-like oomycete 
Phytophthora infestans

ÂCauses disease on tomato and potato 

ÂPepper, petunia, American Black 
nightshade and Jimson weed are hosts 
elsewhere but not reported in the field in 
Florida



SymptomsSymptoms
ÂÂ Infects leaves, stems, and Infects leaves, stems, and 

fruitfruit

ÂÂ During wet weather under During wet weather under 
side of leaf may have white side of leaf may have white 
sporulating pathogen sporulating pathogen 
growth.growth.

ÂÂ Disease progresses rapidly Disease progresses rapidly 
and can completely destroy and can completely destroy 
a tomato field within a few a tomato field within a few 
days.days.

APS

APS 



Foliar symptoms on Potato and Tomato



Late Blight Disease Cycle

Polycyclic Epidemic: Late blight of potato Sporangia of Phytophthora infestans are dispersed to initiate

new cycles of infection every 7-10 days in cool, moist weather. APS



HOST

ENVIRONMENT

PATHOGEN

Disease Triangle



EnvironmentEnvironment

ÂÂ HumidityHumidity

ÂÂSporangia form during humid periods at nightSporangia form during humid periods at night

ÂÂRisk greatest with 10 h of >90% humidity and Risk greatest with 10 h of >90% humidity and 
at least 1 hr of temperatures at 68at least 1 hr of temperatures at 68 --75 F75 F

ÂÂSporangia released into air by a drop in the Sporangia released into air by a drop in the 
humidity in the morning or by windhumidity in the morning or by wind

ÂÂ Sporangia are carried long distances by windSporangia are carried long distances by wind

ÂÂ Released sporangia survive 1 hour in sunlight Released sporangia survive 1 hour in sunlight 
(UV) or up to 4 hours in shade(UV) or up to 4 hours in shade



EnvironmentEnvironment

ÂÂ Leaf moistureLeaf moisture

ÂÂ Sporangia need free water to germinate but infect Sporangia need free water to germinate but infect 
quicklyquickly

ÂÂ TemperatureTemperature

ÂÂ Cool nights, moderate days, and humidity favor Cool nights, moderate days, and humidity favor 
disease development.  disease development.  

ÂÂNights in the 50ôs and Days in the 70ôs are ideal. Nights in the 50ôs and Days in the 70ôs are ideal. 

ÂÂ Ideal weather conditions have precluded use of Ideal weather conditions have precluded use of 
forecasting models and spray decision aids in forecasting models and spray decision aids in 
south Florida but not in north Florida south Florida but not in north Florida 



3030--year average high and low year average high and low 
temperatures for Immokaleetemperatures for Immokalee
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Late blight outbreaks



30-year Average Rainfall (inches)
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YearYear DateDate First Host ReportedFirst Host Reported

19981998--9999 Dec 22Dec 22 PotatoPotato

19991999--20002000 Jan 29Jan 29 PotatoPotato

20002000--0101 Feb 9Feb 9 PotatoPotato

20012001--0202 Feb 15Feb 15 TomatoTomato

20022002--0303 NoneNone

20032003--0404 Jan 23Jan 23 PotatoPotato

20042004--0505 Jan 7Jan 7 Potato/TomatoPotato/Tomato

20052005--0606 Jan 10Jan 10 TomatoTomato

20062006--0707 Nov 17Nov 17 TomatoTomato

20062006--0707 Nov 21Nov 21 PotatoPotato

20072007--0808 Feb 7Feb 7 TomatoTomato

20082008--0909 Dec Dec TomatoTomato



Pathogen

Â Population of late blight is characterized by 
genotyping

Â Genotype is determined by a set of several tests

Â Asexual reproduction (sporangia) produces a clonal 
population

Â Sexual recombination (oospores) can produce new 
genotypes

Â Unknown if sexual recombination occurs in Florida or 
role of oospores



Florida Population ChangesFlorida Population Changes

ÂÂ Isolates that occurred in 2005 on tomato was Isolates that occurred in 2005 on tomato was 
particularly óaggressiveô and was not controlled particularly óaggressiveô and was not controlled 
by intensive spray programby intensive spray program

ÂÂ In contrast, 2006, 2007 and 2008 were more In contrast, 2006, 2007 and 2008 were more 
ótypicalô and not as difficult to manageótypicalô and not as difficult to manage



Table 2.  Genotypes of Phytophthora infestans and years detected during the period 

1993 to 2007 in Florida (Modified from Weingartner and Tombolato, 2002).

Year Genotypes Year Genotypes

1993 US-1, US-6, 

US-7

2000 US-8, US-10, US17

1994 US-8 2001 US-8

1995 US-1, US-8 2002 US-11, US17

1996 US-7, US-8 2004-05 n/db

1997 US-1, US-8, 

US17

2005-06 US-8, n/db,c

1998 US-8, US-11, 

US17

2006-07 n/db,c

1999 US-8, US-10, 

US17

2008 n/d

bn/d = not determined, does not conform to any published US genotype; on tomato
c different genotype from 2004-05 isolates



SummarySummary

ÂÂTomato genotypes are variable; Tomato genotypes are variable; 
populations change frequentlypopulations change frequently

ÂÂUS8 on potato appears stable US8 on potato appears stable 
throughout USthroughout US

ÂÂGenotypes can be specific to tomato Genotypes can be specific to tomato 
or potato hosts or may occur on bothor potato hosts or may occur on both

ÂÂGenotypes now occurring on tomato Genotypes now occurring on tomato 
have also been detected on potatohave also been detected on potato



Management of Late BlightManagement of Late Blight

ÂÂEarly detectionEarly detection
ÂÂScout fields particularly in wetter parts of Scout fields particularly in wetter parts of 

fields or where spray applications might missfields or where spray applications might miss

ÂÂ Use a late blight forecasting system, Use a late blight forecasting system, 
where  availablewhere  available

ÂÂPreventative spray program with good Preventative spray program with good 
coveragecoverage



Fungicide spray programFungicide spray program

ÂÂMaintain preventative fungicide schedule, Maintain preventative fungicide schedule, 
particularly late fallparticularly late fall --early winter or when early winter or when 
late blight is presentlate blight is present

ÂÂSuggest a product such as chlorothalonil Suggest a product such as chlorothalonil 
until either weather conditions are until either weather conditions are 
optimum for a number of days or late optimum for a number of days or late 
blight detected in areablight detected in area
ÂÂNo resistance management issuesNo resistance management issues

ÂÂSaves specific materials until neededSaves specific materials until needed



ÂÂMany fungicides to choose from; use Many fungicides to choose from; use 
resistance management by following resistance management by following 
fungicide labelfungicide label

ÂÂCompounds that specify contact materialCompounds that specify contact material

ÂÂRotation of different fungicide groupsRotation of different fungicide groups

ÂÂMaximum number of applications per seasonMaximum number of applications per season

ÂOrganic growers, not as many options



Treatment/(Rate per A) Application Datesz

1 Untreatedéééééééé.ééééé.

2 Quadris 2.08SC (6 fl oz)ééééééé.4,6

Bravo WeatherStik 6SC (2 pt) 1,2,3,5,7

3 Actinovate AG (12 oz)éééééé.éé1,2,3,4,5,6,7

4 Bravo WeatherStik 6SC (2 pt)ééééé1,2,3,4,5,6,7

5 Revus Top 2.09SC (FV) (7 fl oz).............. 4,6

Bravo WeatherStik 6SC (2 pt) 1,2,3,5,7

6 Presidio 4SC (3 fl oz)..................... 1,2,3,4,5,6,7

7 Presidio 4SC (4 fl oz)..................... 1,2,3,4,5,6,7

8 Evito  480SC (2 oz)éééééé4,6

Induce  0.25 % 4,6

Bravo WeatherStik 6SC (2 pt)é1,2,3,5,7

9 Tanos 50DF  (8 oz/A) 1,3,5,7

Manzate Pro-Stick 75DG ( 3 lb) 1,3,5,7

Bravo WeatherStik 6SC (2 pt) 2,4,6

Curzate 60DF (5 oz) 2,4,6

Date of 
Applications 
1=29 Oct 
2=5 Nov 
3=12 Nov 
4=19 Nov 
5=26 Nov 
6=3 Dec 
7=8 Dec

Fall 2008
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