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Plant Pathology 101 
The Disease Triangle

Environment

Disease



Disease Triangle

ÅHost

ïVary in susceptibility genetically, 
phenologically, etc.

ÅPathogen

ïVary in virulence, overwintering 
inoculum, etc.

ÅEnvironment

ïMajor contributing factor in 
disease incidence and severity
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Downy Mildew defoliation, Illinois 2008



Disease Development

ÅEnvironment has a tremendous effect on 
disease incidence and severity

ïCool, rainy weather early season=Phomopsis

ïWarm, rainy weather late season=Downy Mildew

ïCool, dry weather during season=Powdery Mildew

ÅHost susceptibility is an important factor



Effective GrapePest 
Management

ÅProper identification of disease or insect
ïDiseases can be similar to each other

ÅProper selection of control measures
ïCultural management to reduce incidence (environment)
ïChemical applications to prevent infection or damage
ïMany chemicals are specific for certain fungi and insects

ÅProper application of chemicals
ïTiming (Most important)
ïRate
ïCoverage (Also very important)



Keys to Disease and Insect Management

ÅScouting regularly and thoroughly
ïSymptoms easy to miss from the pickup/tractor

ÅKnowing what to look for and where
ïUnderstand environmental conditions conducive to 

disease, time of insect emergence, etc.
ïKnow which cultivars are most susceptible

ÅAssessing extent of damage (incidence and 
severity)
ÅSelecting a control strategy (from the Spray Guide)
ÅApplying control in a timely manner



Cultural Methods of Disease Management

ÅAll aspects of vineyard management to encourage air 
flow, rapid drying, sunlight within canopy
ïAppropriate training system and pruning severity

ïShoot positioning and leaf removal

ïProper plant nutrition program 

ïIn-Row weed and row middle management, etc.

ÅSanitation
ïRemoving mummies, dead spurs, etc. 

ÅCultivar resistance
ïCultivars vary significantly in their susceptibility to 

particular diseases (See Table 4 inthe Spray Guide)



Cultivar specific pest management

ïCultivars vary significantly in their susceptibility to 
particular diseases (Table 4 in Spray Guide)

ïLearn to look for specific problems on specific 
cultivars

ÅProblems are easy to overlook

ÅEven the most experience growers have problems
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Relative Disease Susceptibility

Cultivar
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Cayuga White + ++ + + ++ + ++ +++ No +

Chambourcin +++ + ++ ++ + ? ++ + Yes ?

Chancellor + +++ +++ + +++ + +++ ++ Yes +++

Chardonel ++ ++ +++ ++ +++ ? ++ + No ?

Corot noir + +++ + + ++ + + + No ?

Cynthiana/Nor
ton

+ + + + + ? + + Yes ?

Seyval ++ ++ +++ +++ ++ + ++ + No +

Steuben ++ + + + + ? + + No ?

Traminette + ++ + + +++ ? ++ + No ?

Vidal blanc ++ ++ +++ + + + ++ +++ No ?

Vignoles + ++ +++ +++ ++ ++ ++ +++ No ?



Differences in downy mildew susceptibility



Keys to Disease Management

ÅYƴƻǿ ȅƻǳǊ ŎǳƭǘƛǾŀǊΩǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ

ÅBe able to recognize and diagnose the 
common diseases

ÅUnderstand the role of the environment

ÅSelection of the proper fungicide

ïMany fungicides are specific for certain diseases 
or classes of fungi



Table 1. Effectiveness of Fungicides for Control of Grape Diseases



Table 1. Effectiveness of Fungicides for Control of Grape Diseases (cont.)



Fungicide Tank Mix Strategies

ÅMore than one disease is usually present

ÅMost fungicides control some, but not all diseases

ïDMIscontrol black rot and powdery mildew only
ÅNo effect on downy mildew or Phomopsis

ïMancozebcontrols Phomopsis, black rot, downy mildew, 
but NOT powdery mildew

ïStobilurinscontrol most, but may not be effective enough 
against some diseases

ÅDevelopment of resistance is a major concern with 
strobies, DMIs

ïCheck Table 8 for FRAC info and text for strategies



¢ƘŜ άor plusORέ ŎƻƴŎŜǇǘ

ÅThe spray guide gives tank mix options using a 
ǎȅǎǘŜƳ ǿƛǘƘ ǘƘŜ ǿƻǊŘǎ άƻǊέ ŀƴŘ άǇƭǳǎέ

Åάorέ ƛǎ ǳǎŜŘ ōŜƴŜŀǘƘ ŀ ƳŀǘŜǊƛŀƭ ƴŀƳŜ ǘƻ 
denote options of various chemistries which 
are equally effective

Åplus is used between groups of materials to 
recommend tank mixes

ÅOR is used to denote yet another option



or, plus
OR

Example

Bud break to bloom



or, plus
OR

Example
όŎƻƴǘΩύ

Confusing?
(30 fungicides and 52 insecticides for grapes in the spray guide)

We are open to suggestions on how to improve the spray guide 
to make it easier to understand and more useful for growers. 
Contact me or your state Extension Specialists.



Spray rate and volume

ÅVolume: gallons to apply per acre to get 
thorough coverage
ïdependent on canopy development

ÅRate: Amount of pesticide to include
ïListed on the pesticide label

ïMay be a range or fixed amount

ÅbŜǿ wŜǎƻǳǊŎŜΥ ά9ŦŦŜŎǘƛǾŜ ±ƛƴŜȅŀǊŘ {ǇǊŀȅƛƴƎέ 
by Andrew Landers, Cornell University



Dilute versus Low Volume

ÅDilute sprays(old-fashioned high volume)
ïmore water, more refills, more time (200 gpa)

ïmay be more pesticide -- runoff

ïmay provide thorough coverage*

ÅLow volume or concentrate sprays(3x or more)
ïless water, fewer refills, less time

ïmay be less pesticide -- no runoff

ïthorough coverage under most conditions*

*Generally better coverage with low volume sprays applied by 
air-blast, especially when vines are at full foliage.



Tree Row Volume Spraying

ÅMethod to determine the dilute volume 
needed to get thorough coverage at various 
plant sizes and densities

ÅBased on evidence that it takes 1 gallon of 
water per 1,000 ft3 of plant volume to get 
thorough coverage



Determining Tree Row Volume

ÅStep 1: Calculate feet of row per acre

ï43,560 ft2 per acre/ between-row spacing

ïAt 10 ft row spacing there is 4,356 ft of row per 
acre

ïAt 9 ft row spacing there is 4,840 ft of row 
per acre

ïAt 12 ft row spacing there is 3,630 ft of row per 
acre



Determining Tree Row Volume

Step 2: Calculate volume of TRV/acre:

Feet of row/acre x plant height x plant spread = 
cubic feet of plant volume per acre

Example: Grapes: 10 ft between rows, plants 6 ft 
tall, 3 ft wide at full canopy

TRV = 4356 x 6 x 3 = 78,408 ft3 per acre



Determining Tree Row Volume

Step 3: Select density factor:

Å1.0 gal/1000 ft3 :: plants very dense, no light 
visible through canopy

Å0.9 gal/1000 ft3 :: plants dense, little light 
penetration through canopy

Å0.8 gal/1000 ft3 :: plants moderately dense, 
adequate light penetration through canopy

Å0.7 gal/1000 ft3 :: plants very open, light visible 
through entire canopy



Open canopy


