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Abstract 
Drought is a frequent phenomenon in some sugarcane producing countries. Management of 
cane production during drought is difficult and requires reliable information on likely crop 
responses to implementation of strategic decisions. Here we demonstrate a program that 
predicts the impact of harvesting and irrigation strategies during drought on crop survival, 
productivity and profitability at field and farm level using two South African case studies. 

The Microsoft® Excel program uses a daily crop and water balance model to calculate the 
crop status for each field of a defined farming unit, for a user-specified agronomic 
management strategy under assumed future climate and irrigation water allocation 
scenarios.  Farm level gross margins (GM), for three consecutive years (Y1, Y2, Y3) are 
calculated from simulated yields and production costs at field level. Field inputs include field 
size, planting and harvest dates, variety, ratoon stage and soil type. Financial information 
includes costs of crop establishment, irrigation, harvest and transport, and the price of 
product (in South African Rands, ZAR).  The user also specifies the expected category of 
future rainfall, and for irrigated farms, the expected future water allocation and a field specific 
irrigation strategy consisting of growth stage specific soil water thresholds (SWT) for 
triggering irrigations and survival priority.   

The first case study comprised a hypothetical rainfed farm near Mount Edgecombe 
experiencing a two year drought (using weather data for the period April 2014 to December 
2016).   Results show that by delaying harvesting of four ‘loss making’ fields by four months 
(i.e. harvest at 16 months instead of 12 months), increased farm average GM in Y1 and Y2 
by ZAR 3 000 and 2000 per hectare, respectively).   

The second case study comprised a hypothetical irrigated farm near Komatipoort, subjected 
to two restricted water allocation scenarios (50 and 25% of the norm) during a two year 
drought (also using weather data for the period April 2014 to December 2016). Results 
showed that using SWT of 30 and 60% of plant available water capacity during the tillering 
and stalk growth phases, respectively, produced the best farm average yield and GM for 
both scenarios.  Although SWT of 20% enabled the survival of more fields, it led to 
substantial reductions in yield and GM in Y1 and Y2. Withholding irrigation (abandoning) on 
fields that were due to die, increased farm GM in Y2.  

Results from this preliminary study suggest that cane yield and GM predictions from the 
program are realistic, and that it has the potential to aid strategic crop production decision-
making during drought to minimize its negative impacts.  Further evaluations under diverse 
scenarios are recommended. 
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