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A Simple Generic Infection 
Model for Foliar Fungal Plant Pathogensg g

AIM:
The model predicts infection period by fungal plant pathogen. 
It estimates W(T) the wetness duration (in hours) required to critical diseaseIt estimates W(T) the wetness duration (in hours) required to critical disease 
threshold: 20% disease incidence or 5% disease severity

f(T)=  Tmax – T T – Tmin (Topt – Tmin)/(Tmax – Topt)

T T t T t T iTmax – Topt Topt – Tmin

f(T)= temperature function
T= mean temperature (°C) during wetness period
Tmin= minimun temperature for infection (°C)( )
Tmax= maximum temperature for infection (°C)
Topt= optimum temperature for infection (°C)



W(T) =  Wmin/f(T)  Wmax

W(T)=leaf wetness duration 
for infection (h)

Wmin= minimum value of the 
wetness duration requirement q
for infection (h)

Wmax= optimum value of theWmax  optimum value  of the 
wetness duration requirement 
for infection (h)



EXAMPLE: VENTURIA INAEQUALIS
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SENSITIVITY TO DRY INTERRUPTIONS 
OF FUNGAL FOLIAR PATHOGEN

Classification of fungal foliar pathogens based on their ability to withstand interruptions
to wetting during infection based on published studies relating infection to temperatureg g g
and wetness duration





Using Growing Degree Days For Pest Management
The effect of temperature on insect developing rate is oftenThe effect of temperature on insect developing rate is often
described by using a thermal time concept.
The growing degree-days (GDD) is a commonly used
thermal time method.

It relates development rate linearly to temperatures aboveIt relates development rate linearly to temperatures above
the lower threshold (often referred to as the base
temperature below which the development stops).temperature below which the development stops).

In some applications of the GDD procedure, the upper
temperature threshold is introduced, above which the
development rate stops.
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Calculation of Growing Degree Days
The traditional method is based on accumulation of daily mean 

temperature between lower and upper thresholds.

GDD TOT = Σ (GDD Daily)

if Tmed < Tinf GDD daily = 0

if Tmed > Tsup GDD daily = Tsup - Tinfif Tmed  Tsup GDD daily  Tsup Tinf

if Tinf < Tmed < Tsup GDD daily = Tmed - Tinf

where
Tmed is daily mean temperature;
Tinf lower threshold;Tinf lower threshold;
Tsup upper threshold.





AVERAGE METHOD

Degree days can be calculated using a simple formula for the average daily
temperature, calculated from the daily maximum and minimum temperatures,
minus the baseline (lower developmental threshold):minus the baseline (lower developmental threshold):

[(daily maximum temperature + daily minimum temperature)/2] – baseline temperature.

This calculation method is the simplest and least precise.

SINE WAVE METHOD
It is based on the assumption that temperatures of a 24-hour day follow a sine wave 
curve. The number of degree days is then calculated as the area under this curve 
within the lower and upper temperature thresholds pp p



SINE WAVE METHOD

The area in black under the curve represents the number of degree days that fall
between a lower and upper threshold, for each 24-hour period




