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Abstract 
There are many pressures bearing down on the South African sugar industry (“the industry”) 
from new pests such as the Cacoscekes (Zelogenes) newmani (“long horn beetle”) to old 
foes such as Eldana saccharina (“eldana”), from slow moving tariff protection to a changing 
climate. These issues require attention or the industry could face further decline. The 
authors believe that yield mapping could provide the agricultural focus required to improve 
yields and optimise input cost efficiencies.  

Two yield-mapping methodologies, that could be complimentary, were trialled and verified in 
June/July 2018 at the Shongweni sugar estate. The first utilises Lidar (light detection and 
ranging) technology. Geo-interpolation algorithms used in the forestry industry have been 
modified to produce sugarcane stalk height maps (developed on request by Land Resources 
International – LRI). This approach could provide an accurate proxy for sugarcane yield. The 
second utilises a load-sensor combined with spatial positioning technology (TopCon -
LoadMaster) fitted to a mechanical loading unit (“MLU”). A yield map will be generated by 
interpolation of data points (load mass; GPS position) collected from the sugarcane 
extraction operation. Lidar, being a remote sensing technology, allows for stalk height 
variability to be identified and mapped prior to harvest, whereas load sensors on a MLU can 
only produce a yield map upon completion of the harvest extraction process. Ground truthing 
and calibration of both methods will be conducted. Accuracy, spatial resolution, utility and 
cost of both technologies is to be compared as a practical guide for the progressive farmer.  

The above builds on initial work presented by the authors at the South African Sugar 
Technologists Association (SASTA) congress in 2017 on the need for yield mapping and 
initial results. Further to the trials to be conducted at Shongweni, the authors intend 
presenting the results from a repeat yield mapping exercise that was reported, including 
assessment of cane yield, variability in cane quality and therefore sugar yield. The 
methodology for this component of the research consists of mapping, with a GPS, the 
individual areas harvested by each sugarcane cutter, and then weighing the mass of each 
sugarcane stack. These data are then applied over the individual measured areas to create 
an intra-field yield map. Samples from each cutter stack will be extracted, weighed, and sent 
for laboratory testing to determine the individual quality parameters associated with the area 
cut by each cutter.  

This research is novel and could lead to improved insights into the importance and potential 
for managing farming operations on an intra-field level. Yield mapping is considered by the 
authors to be the definitive agricultural scorecard and input prioritisation guide. Should lidar 
derived stalk height mapping prove to be a statistically accurate proxy for cane yield 
variability, then this could be an enabler for a step-change in the South African and global 
sugar industries.  
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