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Abstract 
 

Sugarcane smut (Sporisorium scitamineum) is a prominent disease in the South African 
sugarcane industry. This study evaluated the accuracy of a model that was developed in the 
1990’s, which predicts the incidence of smut. An alternative model was also tested. 
 
Model data were collected from field trials planted between 1978 and 2017 in Mpumalanga, 
Pongola (both irrigated) and Empangeni (semi-irrigated), 106 data points. The data were 
randomly divided into two equal-sized sets for calibration and validation. For each site, the 
nearest weather station data and smut incidence in the first or second ratoon of each trial were 
collected. Using the whip count of the inspected area and assuming homogeneity, the number 
of whips per hectare were estimated. The whip count was related back to the local weather 
data, of which rainfall was the primary comparison variable. The main principle on which the 
models were built is that pre-plant rain will wash airborne smut spores into the soil. They will 
then germinate in the bare soil and, in the absence of a host, will die. Thus, the risk of infection 
in the plant crop is reduced, which also has an impact on the incidence of smut in subsequent 
ratoons.  
 
The original model (Model 1) correlated smut incidence (1000 whips / hectare per 100 mm of 
rain) logarithmically to total rainfall from June to September in the year prior to the smut 
assessment. Temperature effects were also considered. While the equation for Model 1 
changed after validation, the form of the equation remained consistent. Plotting weather-based 
predictions against validation infection levels, the model validated with an R2 of 0.45. Predicted 
smut levels were close to actual values for high rainfall but were highly variable and hence 
validated poorly for low rainfall. The modelled temperature components had little impact on 
the predictions. A problem with Model 1 was that winter rainfall was used, rather than pre-
plant rainfall. 
 
An updated model (Model 2) correlated total rainfall, categorised into ranges (0 – 25 mm, 25 
– 50 mm, etc, up to 225 - 250 mm) during the two months prior to planting to smut levels in 
the first or second ratoon. It was evident that infected whips decreased logarithmically as pre-
plant rainfall totals increased. This result remained consistent in the validation set. Rather than 
an overall descriptive equation, a tentative rain-dependant upper bound on smut incidence 
was derived. The equation was 𝑦𝑦 = −15 ln(x) + 87 where x is the two-month preplant rainfall 
total (mm) and y is the number of infected whips (1000s/ha). This equation is similar to that of 
Model 1, but does not include a division by rainfall in the y value. The upper bound held in 
94% of validation cases. 
 
Both models show promise, and the relationship between rainfall before planting and smut 
incidence remains consistently logarithmic. Smut infection levels vary more when rainfall 
levels are low, indicating the influence of other factors when rainfall is not dominant. It is 
envisaged that other factors, such as smut spore trap counts, as well as other weather 
variables, will be included in future work, to improve these predictions. Additional inspection 
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data from the plant and early ratoon crops will also be included. The work provides a basis for 
the development of an index to inform growers of the overall risk of smut in their climatic zone, 
depending on weather conditions preceding the time of planting and at harvest. 
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