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MATERIALS AND 
METHODSMETHODS



Disease development rulesDisease development rules

• For each organism a set of “rules” was drawn up• For each organism a set of rules  was drawn up 
using literature to describe conditions for disease 
development or population growth: defined asdevelopment or population growth: defined as 
cumulative relative development rate (cRDR)

• Parameters used: min opt max temperature;• Parameters used: min, opt, max temperature; 
relative humidity

• Indication of change in disease pressure over• Indication of change in disease pressure over 
period 1961 - 2050

• High resolution climate models were used to• High resolution climate models were used to 
calculate daily weather data (maximum and 
minimum temperatures precipitation wind speedminimum temperatures, precipitation, wind speed 
and solar radiation) for the period 1961 – 2050 
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RESULTS AND 
DISCUSSIONDISCUSSION



Shifts in planting timesShifts in planting times
(Franke et al., 2013)

• Sandveld: Current peak plantings of August-
September are likely to shift a month earlier to July-
August; the autumn plantings remain unchanged 

• EFS: October-November plantings will probably 
also move forward to September-October

• Limpopo: Main planting starts in May and 
continues through winter until July with the peakcontinues through winter until July, with the peak 
planting period in June. By 2050 planting likely to 
start earlier in April-Maystart earlier in April May
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Late BlightLate Blight

10˚C > Temp. < 26˚C
d RH 75% f t ti dand RH >75% for two consecutive days

(Beaumont 1947; Krause et al. 1975; MacKenzie 1981; Zwankhuizen & Zadoks 2002)
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Early Blight and Brown SpotEarly Blight and Brown Spot
“I f ti d ”“Infection day” = 

10˚C > Temp. < 35˚C
d RH 75%and RH >75%
(Rotem 1974)
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Soft Rot and BlacklegSoft Rot and Blackleg
RDR 1 if A d il t 26˚CRDR = 1 if Ave daily temp = 26˚C

RDR =  if Ave daily temp < 4˚C or > 37˚C
Intermediate RDR values obtained through linearIntermediate RDR values obtained through linear 

interpolation of values from 4-37˚C
Air temp averages used as indication of prevalent soil 

temps: (Tsoil = (Tmax + Tmin)/2)
Soils are irrigated

(Duarte et al 2004; du Raan In Prep )(Duarte et al. 2004; du Raan In Prep.)
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Root Knot NematodesRoot Knot Nematodes
RDR t d il t f 26 °C 1/25 0 04RDR at ave daily temp of 26 °C=1/25=0.04
RDR = 0 if ave daily temp < 9.5˚C or > 34˚C

Intermediate RDR values obtained through linearIntermediate RDR values obtained through linear 
interpolation of values from 9.5-34˚C

Air temp averages used as indication of prevalent soil 
temps: (Tsoil = (Tmax + Tmin)/2)

Soils are irrigated
(Vrain et al 1978; Ploeg & Maris 1999)(Vrain et al. 1978; Ploeg & Maris 1999)
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Aphids as Vectors of PVYAphids as Vectors of PVY
O ti l RDR i 1/1 95 0 51 t 26 7°COptimal RDR is 1/1.95=0.51 at 26.7°C.

Linear interpolation used to determine doubling time
RDR = 0 if daily min temp < 6 5°C or max > 37 3°CRDR  0 if daily min temp < 6.5 C or max > 37.3 C

(Bale et al., 2002; Davis et al. 2006)
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CONCLUSIONS



•Predictions can be made on how frequentlyq y
particular weather patterns will occur until
20502050

Shift i l ti ti i ht ll•Shifts in planting times might allow escape
from pathogens or pests

•Changes in climate are gradual – enoughg g g
time to alter management practices

• Published as: van der Waals et al. (2013) Potato Research 56:67-84
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