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Abstract 

 
Kilombero Sugar Company (KSC) is situated in South Eastern Tanzania and is a subsidiary 
of the Illovo Sugar Group. In the 2013/2014 season, due to factory challenges, harvesting all 
the cane in the KSC cane supply area was not possible. This resulted in a large proportion of 
carry-over cane and the miller-cum-planter (MCP) average crop age increased to 13.7 
months in the 2014/2015 season. The average sucrose content (%) decreased to 11.48% 
compared with the 5-year average of 12.50%. A statistical analysis of MCP data was carried 
out to determine the effect of cane age on cane yield and sucrose content (%). The 
statistical analysis showed an inverse linear relationship between average cane age and 
sucrose % cane (R²=0.87). The relationship between average cane age and tons cane per 
hectare (TCH) was linear until about 12.2 months and then decreased (R²=0.93). The 
relationship between average cane age and tons sucrose per hectare (TSH) was linear until 
12 months and then declined rapidly (R²=0.94). Sucrose content (%) was negatively affected 
by high minimum temperature in the 2014/2015 crop season. In terms of tons 
sucrose/hectare/annum (TSHA) the optimum harvest age to maximise sucrose content (%) 
was approximately 11.8 months. There is opportunity to limit the growth of the crop by 
decreasing irrigation and nitrogen fertiliser, but the concept of decreasing cane yield will be 
difficult to embrace, although the long term benefits of farm profitability (by reducing 
transportation costs while maximising sucrose content) would be worthwhile. 
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Introduction 

 
Kilombero Sugar Company (KSC, 7°41’S 37.0°E) is situated in South Eastern Tanzania and 
is a subsidiary of Illovo Sugar Group, 294 m above sea level. KSC is one of four mills in 
Tanzania, with the other mills located at higher attitudes. KSC receives cane from its own 
farms (miller-cum-planter, MCP) and from private growers referred to as out-growers (OG). 
The MCP cane makes up about 60% of the total cane supply. MCP harvests around 9 000 
hectares/season. A unique characteristic of KSC’s cane supply area is that the long term 
mean (LTM) night temperature is 20.5°C and is one of the highest in southern Africa. 
Minimum temperatures affect sugarcane growth and maintenance respiration, and sucrose 
accumulation may be negatively affected.  
 
Glover (1973) found that respiration losses are a function of cane mass and night 
temperature. Although minimum temperature cannot be controlled, cane yield per hectare 
can be managed to optimise the harvest age at which sucrose content (%) would be highest. 
 
The MCP five-year average sucrose % cane at KSC, before the 2014/15 season, was 
12.50%, with an average cane age of 12.2 months and TSHA (tons sucrose per hectare per 
annum) of 9.6 t/ha at harvest. In the 2014/15 season the sucrose % was 11.48%, with an 
average cane age of 13.7 months and the TSHA was reduced to 8.9 t/ha. The sucrose 
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content of sugarcane at KSC is the primary driver of farm profitability, because the cost of 
harvesting and transporting large volumes of cane with low sucrose is prohibitive.  
 

The aim of the study was to investigate the age at which sugarcane should be harvested at 
KSC to optimise sucrose content (%) and to investigate whether high minimum temperatures 
at the KSC cane supply area affect sucrose content (%). 
 

Materials and Methods 
 
Detailed field records by Illovo MCP in the KSC cane supply area were used for the data 
analysis. Climatic data for the area was obtained, including average minimum temperature 
for each crop season. Data from 2009 to 2016 (seven crop seasons) were analysed and a 
weighted average for tons cane per hectare (TSH), tons sucrose per hectare (TSH) and tons 
sucrose per hectare per annum (TSHA) was obtained for each crop season. The average 
age of cane at harvest for each crop season was also calculated. To achieve the aim of 
investigating the optimum age at which cane should be harvested to optimise sucrose 
content, linear regressions were performed between TCH and TSH, TCH and harvest age, 
and TSH and harvest age. Polynomial regressions were performed on the relationship 
between TCH and average minimum temperature, and TSH and average minimum 
temperature. 
 

Results 
 
Climate at the KSC cane supply area is characterised by an LTM rainfall of 1387 mm per 
annum, mean maximum temperature of 31.6°C, mean minimum temperature of 20.5°C and 
6.26 sunshine hours per day. Minimum temperature did not differ from the LTM minimum 
temperature by more than 1.5% from 2009 to 2016, with the exception of the 2014/2015 crop 
season, which had a mean minimum temperature of 22.4°C.  
 

The linear relationship between minimum temperature and sucrose % cane was weak with 
R²=0.32. The 2nd order polynomial regression showed a stronger relationship (R²=0.68). 
The 2nd order polynomial regression analysis showed a strong relationship between 
minimum temperature and TSH (R²=0.89). Both these relationships are shown graphically in 
Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

  

Figure 1. Multiple regression between a) sucrose content (%); b) tons sucrose per hectare and 
minimum temperature at the Kilombero Sugar Company (KSC) cane supply area over seven 

crop seasons between 2009 and 2016. 
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The data showed a strong inverse linear relationship between TCH and sucrose content (%) 
(R²=0.83). The data also showed a strong inverse linear relationship between average cane 
age and sucrose content (%) (R²=0.87). The relationship between average cane age and 
TCH was linear until about 12.2 months and then decreased (R²=0.93). The relationship 
between average cane age and TSH was linear until 12 months of age and then declined 
rapidly (R²=0.94). Both these relationships are shown graphically in Figure 2. The 
relationship between average cane age and TSHA showed that the optimum age was 
around 11.8 months (R²=0.98, TSHA = -0.9431x² + 22.21x – 120.68, where x is the average 
age in months). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2. Multiple regression between a) TCH (tons cane per hectare); b) TSH (tons sucrose 
per hectare) and average cane age at the Kilombero Sugar Company cane supply area over 

seven crop seasons between 2009 and 2016. 

 
 

Discussion 
 
KSC has the one of the highest average minimum temperatures in a cane growing area in 
southern Africa with an average of 20.5°C. In comparison, the LTM minimum temperatures 
for four mill areas in South Africa are Pongola 15.3°C, Gledhow 15.9°C, Noodsberg 11.3°C 
and Komati 13.9°C. The best cane growing area in the Illovo Group is Nakambala in Zambia 
with a LTM night temperature of 15.9°C. Night temperatures drive dark respiration when no 
photosynthate is being produced and losses through respiration are directly related to 
temperature (personal communication1). Glover (1973) found that respiration losses are a 
function of cane mass and minimum temperature. Glover showed that the respiration rate of 
sugarcane depends on both biomass attained and ambient temperature, with larger crops 
having a larger maintenance respiration component. As biomass increases with crop age, 
the proportion of respiring to photosynthesising tissue increases, causing a gradual decline 
in net productivity (Rostron, 1972). It must be noted that it is not the age per se but the 
increasing cane mass that contributes to increasing respiration loss at KSC cane supply 
area.  
 
The 2014/15 season is a good example of cane mass and night temperature driving the 
respiration loss. This season produced the highest TCH and experienced the highest night 
temperature, but produced the lowest sucrose content (%). The KSC data shows that the 

1Rob Donaldson, Agronomist and Chemical Ripener Specialist, September 2014. 
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optimum harvest age is 11.8 months, and it is not recommended to age the cane beyond this 
period.  
 
This finding is in line with findings by Lonsdale and Gosnell (1975) who found that 10 to 12 
months was the optimum age of harvest, and stated that it was not advisable to carry over 
cane in the Zimbabwe Lowveld.  
 
The data presented in this paper show that the optimum average cane age is around 11.8 
months at the KSC cane supply area. There is opportunity to limit the growth of the crop by 
decreasing irrigation and nitrogen fertiliser. The concept of decreasing cane yield will be 
difficult to embrace but the long term benefits of farm profitability (by reducing transportation 
costs while maximising sucrose content) will be worthwhile.  
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