
REFEREED PAPER 
 

ADOPTION AND PERFORMANCE OF CANE CULTIVARS IN THREE 
REGIONS OF THE ESTON CANE SUPPLY AREA 

 
MAFUNGA WP1, FERRER S1, BOTHA P2 AND STARK A3 

 
1Discipline of Agricultural Economics, University of KwaZulu-Natal, Pietermaritzburg Campus, Scottsville 

3209, South Africa 
2170 Flanders Drive, Mount Edgecombe, P/Bag X02, Mount Edgecombe, 4300, South Africa  

3Discipline of Chemical Engineering, University of KwaZulu-Natal, Howard College Campus, Durban 
4001, South Africa 

wadzamafunga@gmail.com    ferrer@ukzn.ac.za 
paul.botha@sugar.org.za    starka@ukzn.ac.za 

 
 

Introduction and background 
 

South African sugarcane production contributes positively to the economy through job creation 
and foreign exchange earnings, as well as industrial and agricultural investments (SASA, 2016; 
DAFF, 2011). Over the years, there has been a decline in profitability for cane growers as a result 
of a number of factors including seasonal droughts, depressed world sugar and Recoverable 
Value (RV) prices, the amount of sucrose and molasses recovered after the milling process, 
taking into account the fibre and non-sucrose content), as well as high transport and input costs 
(BFAP, 2014; Mac Nicol et al., 2007). Sustainability of the industry is paramount and strategies 
such as product diversification, cane cultivar development and efficient production processes 
have been identified as factors that could facilitate an increase in industry proceeds (Le Gal et al, 
2008). Research institutions such as the South African Sugarcane Research Institute (SASRI) 
continue to monitor crop performance and improve cane cultivars to aid in improving industry 
productivity (SASRI, 2018). To date, the SASRI plant breeding programme has released 68 cane 
cultivars since 1987, not all of which are suited to inland (long cycle) cane growing regions of SA 
(personal communication 1). Variety performance in sugarcane can be measured through cane 
quality and yield as well as other agronomic traits such as germination speed, stalk height and 
mass, population, canopy formation, disease resistance, and ratooning ability. In this study, crop 
performance was assessed on cane quality and yield (both RV and cane tonnage) for popular 
varieties in the Eston region.  
  
The Eston sugar milling area is located in the Midlands region of the KwaZulu-Natal Province and 
has six homogenous climatic zones (HCZs), namely Umlaas Road, Bainsfield, Tala Valley, Eston, 
Mid-Illovo and Umkomaas (SASRI, 2018; Bezuidenhout and Singels, 2007). HCZs are areas with 
similar climatic conditions identified by the South African sugar industry as suitable for research 
(Bezuidenhout and Gers, 2002). Mean temperatures in Umlaas, Bainsfield and Umkomaas 
(Richmond area) range from 13.4-17.5°C while Eston, Tala Valley (Eston Central) and Mid-Illovo’s 
temperatures are in the region of 17.5-21°C. There are also slight differences in rainfall, with Mid-
Illovo receiving an average of 1 012-1 251 mm/annum, Eston Central 722-826 mm/annum, and 
Richmond (Umlaas, Bainsfield and Umkomaas) 791-914 mm/annum (Pillay, 2014). An average 
rainfall of 1 100 to 1 500 mm is required to achieve an optimal yield depending on the length of 
the cropping season (BFAP, 2014; Schulze et al. 2007). Most of the cane produced in the Eston 
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cane supply area is rain fed and would therefore be negatively affected by low rainfall 
(Bezuidenhout et al., 2013). The years 2015 and 2016 were drought prone years, as reported by 
SACGA’s annual reports for the 2014/15 and 2015/16 seasons. Total average rainfall for the 
2014/15 and 2015/16 seasons were recorded at 580 and 596 mm, respectively. This impacted 
the cane tonnage negatively as seen by a decline in total tons delivered to the mill from 1 304 072 
tons in 2014/15 to 1 105 085 tons in the 2015/16 season (SACGA, 2015; SACGA, 2016). For the 
2017/18 season approximately 36 514 ha was under cane and 1 559 663 tons of sugarcane were 
delivered to the mill (SACGA, 2018). 
 
The sugarcane production cycle in the Midlands region ranges from 12 to 24 months and the area 
is supported by 416 large-scale farmers and 1 706 small-scale farmers (SACGA, 2019). While 
there exist differences in cane cultivar choices amongst farmers, there is not much variation in 
the sugarcane farming practices in the area. Ramburan et al. (2010) state that cultivar selection 
is an important management decision that can determine success of agricultural business 
enterprises. Farmers adopt different cane cultivars for various reasons, some of which are 
personal preference (e.g. aesthetics), adaptability to the environment and technological 
information (Ramburan et al. 2010). This paper aims to provide feedback to sugarcane crop 
researchers and growers through an overview of cane cultivar adoption and performance for the 
Eston cane supply area. The analysis forms part of a larger research project involving modelling 
representative farms of the Eston area and assessing farm level changes upon expansion of the 
current product portfolio through biorefinery establishment.  
 
Risk is also taken into account through a risk analysis that aims to understand the influence of 
variation in tons of RV on cultivar choices amongst farmers. In South Africa, risk in sugarcane 
farming depends on a number of factors including low world sugar prices, cheap imports, 
droughts, introduction of the Health Promotion Levy (HPL) and land reform. Hardaker et al. (2015) 
confirm that farming is a risky business, thus farmers tend to behave in a risk averse manner 
where they prefer a farm plan with low income, low-risk enterprises to maximise utility (Dent et 
al., 2013; Hazell and Norton, 1986). In this paper, the assumption made was that farmers’ 
preference when faced with risk is based on variation in RV yield. Growers are paid based on 
tons of RV, as such RV yield is expected to be a major component of farmer decision making. 
 

Methodology 
 

The SASRI extension specialist and SACGA area manager for Eston (personal communication 2) 
were consulted to identify large scale growers who were willing to participate in this review. Large 
scale growers in this study are those farmers delivering more than 10 000 tons per season (Hurly 
et al., 2015; Mac Nicol et al., 2007). Large scale growers contribute more than 90% of the total 
cane delivered to the mill and as such were regarded as representative of the management and 
performance of growers in the area. Across Eston, there is not much variation in sugarcane 
farming practices despite differences in climatic conditions. As such, the area was divided into 
three regions, i.e. Eston Central, Richmond and Mid-Illovo based on temperature and rainfall 
differences. Looking at the regions separately allowed for a more detailed analysis of the 
differences in adoption and performance of cane cultivars across the Eston area. 
 
From each region, 11 farmers were selected based on their willingness to participate, availability 
of historical farming records and variation of cultivars grown on their farms. A total of 33 farmers 
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therefore participated and through the Mill Group Board’s permission it was possible to access 
their cane delivery data from Cane Testing Services (CTS). Data accessed was for the seasons 
2011/12 to 2017/18 and included the delivery date, cane cultivar, tons of cane per delivery, 
Recoverable value (RV) and fibre content of the cane.  
 
Some variety codes were wrongly captured due to inaccurate filling in of delivery notes by cane 
haulage contractors. As a result, data cleaning and sorting was carried out in Microsoft Excel® 
and average cane tonnage per delivery, RV and fibre values were calculated per cultivar for the 
three regions. Cane adoption was measured through analysing the total percentage cane 
deliveries made per region per year to the Eston mill for various cane cultivars from 2011/12 to 
2017/18. In order to obtain average yield data (tons per hectare harvested) and understand the 
factors driving cane cultivar choices, in-depth interviews were conducted with the farmers in the 
three regions. The growers provided records of tons cane per hectare harvested for each cane 
cultivar, and information on the soil types under which the cultivars were grown. Yield data was 
determined by considering at least one large scale farmer in each region. Due to unavailability of 
other farmers, certain years did not have information since some farmers would not have 
harvested a particular cane cultivar or had no records of a cultivar’s performance.  
 
Descriptive statistical tables and graphs summarising cane yield and RV for popular varieties 
identified from data for the observed years were constructed in Microsoft Excel ® for each region. 
Recurrent droughts in South Africa called for an assessment of cultivar performance during 
drought years (2015 and 2016) as part of the analysis (specifically on cane yield and RV content) 
for the different cultivars. A risk analysis was also done using statistical variance based on the 
Expected Income Variation (E-V analysis) risk programming technique (Hazell and Norton, 1986). 
E-V analysis assumes that a farmer’s preferences when faced with various farm plans are based 
on variance of expected income (Hazell and Norton, 1986). A risk-efficient enterprise has the 
lowest possible income variation at a given expected income and would be given first choice 
depending on the enterprise’s benefit to the farmer. Expected average tons RV/ha harvested 
obtained from CTS data for seven seasons (2011/12 to 2017/18) were computed for various 
cultivars in each of the three regions and the variance calculated for each year. The assumption 
made was that farmers’ preference when faced with risk is based on variation in RV yield, 
considering that growers’ income is dependent on tons RV. Based on all of the above, cultivar 
performance and adoption for the three regions was assessed and the results are presented in 
the subsequent section. 
 

Results and Discussion 
 

Cane adoption in Eston Central, Mid-Illovo and Richmond 
 

In Eston Central (Table 1), N12, released in 1976, is dominant although the percentage grown 
has declined from 68.9% in 2012 to 39.6% as of August 2018. Variety N31, released in 1997, has 
a constant average percentage delivery of 20% of the total deliveries made to the mill for the 
region over the observed period. Variety N48, released in 2007, has shown an increase in total 
percentage deliveries from 1.1% in 2013 to 12.1% in 2018. Newer varieties such as N50, N52 
and N54 released in 2008, 2010 and 2013, respectively, are being adopted at an increasing rate, 
although all are currently below 8% of deliveries made. Commonly adopted varieties with more 
than 5% deliveries to the mill as of August 2018 for Eston Central are N12, N31, N48, N54 and 
N50.  
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Table 1. Eston Central cane cultivar deliveries in percentage from 2012 to 2018. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The data showed that, of the three regions, Mid-Illovo has the highest number of total deliveries 
made per year at approximately 30 tons per delivery. In Mid-Illovo (Table 2), N12 is also dominant 
(46.5% in 2018) although there is a decline in deliveries of 16.9% from 2012 (63.4%). There is a 
reduction in percentage deliveries of N16 (8.3 to 2.4%) and N37 (9.9 to 5.8%) for the years 2012 
to 2018. A drop in delivery of N31 from 5.4% in 2012 is seen in the period 2013 to 2017 with a 
lowest figure of 1.9% in 2017 before a rise to 4.8% as of August 2018. N48 and N54 have had 
high deliveries of cane in 2018 compared to previous years with figures of 13.0 and 8.5% in 2018, 
respectively. Cane cultivars with more than 4% delivery in this region as of August 2018 are N12, 
N48, N54, N37 and N31, in that order. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                Year 
Cultivar 

2012 2013 2014 2015 2016 2017 2018 

N12 68.90 60.82 58.97 56.26 47.72 45.06 39.61 

N16 2.24 3.90 2.34 2.95 2.07 1.83 1.65 

N31 19.32 20.58 22.00 20.08 19.33 12.82 18.20 

N35 1.48 2.59 1.46 0.69 0.75 0.72 0.10 

N36 0.09 0.68 0.24 0.71 0.07 0.74 0.10 

N37 5.51 4.02 3.71 5.28 2.80 4.76 2.14 

N39 0.00 1.01 0.86 0.74 0.58 0.50 0.54 

N40 0.33 0.00 0.34 0.20 0.00 0.16 0.00 

N41 0.30 0.31 1.90 1.62 1.85 2.26 1.16 

N46 0.00 0.00 0.00 0.34 0.00 0.00 0.00 

N48 0.00 1.08 2.34 7.14 10.65 7.95 12.12 

N50 0.00 0.00 0.00 2.65 9.36 7.87 7.14 

N51 0.00 0.00 0.00 0.00 0.11 0.05 0.00 

N52 0.00 0.00 0.00 0.00 2.13 6.67 3.67 

N54 0.00 0.00 0.00 0.25 1.29 5.27 7.49 

N56 0.00 0.00 0.00 0.00 0.00 0.03 0.00 
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Table 2. Mid-Illovo cane cultivar deliveries in percentage from 2012 to 2018. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unlike Eston Central and Mid-Illovo, in Richmond, since 2016, N37 and N48 have overtaken N12 
as the dominant variety (Table 3). Percentage deliveries of N12 declined by 21.1% from 44.1% in 
2012 to 13.1% in 2018. Variety N48 shows a steady increase since release in 2013 from 2.2% to 
24.4% as of August 2018. An average delivery percentage of roughly 25% has been steadily 
maintained for N37 over the seven-year period for which data was obtained. Variety N31 and N41 
have been consistently delivered throughout the period with an average of 9% for N31 and 3.5% 
for N41. Adoption of N54 increased from 0.3% in 2015 to 9.2% in 2018 while that of N52 increased 
from 1.1% in 2016 to 3.6% in 2018. Popular varieties delivered at more than 5% per year as of 
August 2018 are N37, N48, N12, N54, N31, N35 and N41, in that order (Table 3). 
 
  

              Year 
Cultivar 

2012 2013 2014 2015 2016 2017 2018 

N12 63.42 64.92 62.36 74.92 62.70 65.42 46.49 

N16 8.30 8.84 5.70 8.04 6.89 7.98 2.39 

N31 5.36 2.14 3.67 2.08 3.46 1.96 4.77 

N32 0.02 0.00 0.00 0.00 0.02 0.06 0.00 

N35 0.11 0.29 0.25 0.32 0.31 0.06 0.19 

N36 0.03 0.00 0.00 0.02 0.00 0.00 0.00 

N37 9.89 6.79 11.01 7.71 9.09 4.68 5.79 

N39 0.00 0.17 0.77 0.10 0.10 0.00 0.29 

N41 0.06 0.00 0.08 0.03 0.14 0.14 0.15 

N42 0.00 0.00 0.00 0.00 0.00 0.02 0.00 

N48 0.00 0.29 0.69 5.70 9.83 5.55 13.02 

N50 0.00 0.00 0.00 0.61 1.07 2.05 1.26 

N51 0.00 0.00 0.00 0.00 0.02 0.00 0.00 

N52 0.00 0.00 0.00 0.00 0.21 0.32 1.51 

N54 0.00 0.00 0.00 0.02 0.79 3.41 8.48 

N56 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
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Table 3. Richmond cane cultivar deliveries in percentage from 2012 to 2018. 

               Year 
Cultivar 

2012 2013 2014 2015 2016 2017 2018 

N12 44.08 43.20 33.72 34.47 20.38 27.11 13.07 

N16 0.93 0.29 0.43 0.07 0.10 0.02 0.00 

N30 0.00 0.00 0.00 0.82 0.00 0.00 0.00 

N31 7.82 7.05 10.85 8.32 9.87 11.16 8.66 

N35 14.52 10.11 9.12 6.38 6.21 3.00 5.94 

N36 0.82 0.00 0.86 1.94 1.66 1.59 1.19 

N37 28.97 31.50 32.94 33.55 32.03 22.18 25.59 

N39 0.00 0.68 0.23 0.24 0.70 0.59 0.10 

N40 0.00 0.00 0.03 0.00 0.03 0.00 0.00 

N41 1.75 4.03 5.21 2.49 4.12 1.49 5.67 

N42 0.00 0.00 0.00 0.00 0.00 0.13 0.00 

N48 0.00 2.17 5.15 10.13 20.22 20.46 24.36 

N50 0.00 0.00 0.00 0.55 1.45 5.42 1.41 

N51 0.00 0.00 0.00 0.00 0.00 0.11 0.54 

N52 0.00 0.00 0.00 0.00 1.14 2.21 3.64 

N54 0.00 0.00 0.00 0.31 0.83 3.53 9.18 

 
 
 
Performance by RV yield and cane tonnage 
 
This section presents findings on variability in cane tonnage per hectare harvested in each region 
as well as Recoverable Value (RV%) of the commonly harvested cane cultivars identified from 
Tables 1, 2 and 3. 
 
 

 

Figure 1. Graph showing cane yield and RV% cane for the five cultivars 
most harvested in the Eston Central region. 
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Figure 2. Graph showing cane yield and Recoverable Value (RV) % cane 

for the five cultivars most harvested in the Mid-Illovo region. 

 

 
Figure 3. Graphs showing Recoverable Value (RV) % and cane yield 

for the six cultivars most harvested in the Richmond region. 

 
Across all regions, Mid-Illovo generally exhibits the highest cane yields in all cultivars reaching a 
maximum of approximately 170 tons/ha for N54 in 2018. This can be mainly attributed to the 
generally higher rainfall the area received compared to Eston Central and Richmond.  
 
The years 2015 and 2016 were drought prone years as reported by the SACGA’s annual reports 
for the 2014/15 and 2015/16 seasons. For all regions, cane tonnages were depressed in these 
drought years (2015/16). In Richmond, N12 had the lowest average cane yield on record in 2015 
at 64 tons/ha and in Eston Central N31 had the lowest average cane yield of 51 tons/ha in 2015. 
Variety N54 has generally had higher cane yields compared to other cultivars in all the regions 
with a yield of 138 t/ha in 2016 for Mid-Illovo.  
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RV values were suppressed in all areas during the drought years showing that the cane quality 
was also affected during this time. Different cane varieties, however, performed differently 
depending on the region. In 2016 for example, N12 had the highest RV% in Mid-Illovo of 11.8%, 
while in Richmond and Eston Central it was 11.2 and 10.7%, respectively. Varieties N31, N54, 
and N48 had the highest RV% values in Richmond compared to Eston Central and Mid-Illovo in 
2016. In all regions, N31 had the lowest RV values during drought years compared to other 
cultivars suggesting that it does not cope well in dry conditions, and its cane yield and quality are 
both negatively impacted. In Richmond, N35 had the highest RV% in 2016 of 12.4% in comparison 
to other cultivars in the same year across all regions. While this result indicates that the variety 
may perform well under dry conditions, N35 is usually planted in the best soils on the farm and 
these soils would typically be least affected by drought conditions. 
 

In good rainfall years, Mid-Illovo had high RV% values with N48 showing the greatest RV value 
of 15% in 2014. This investigation shows that varieties perform differently depending on (among 
other things) weather conditions and geographical location.  
 

Yield variance as a risk measure  
 

Figures 4-6 were plotted to assess the measure of risk associated with each cultivar. For Eston 
Central (Figure 4), N31 is risk inefficient/relatively high-risk, this means it generates an expected 
RV yield with the highest variation in RV of 6.3 t RV/ha. N48 is risk efficient/relatively low-risk 
meaning it generates a given expected mean RV yield with the lowest possible RV variation. It 
dominates other cultivars with the least variance of 1.7 t RV/ha and a high mean yield of 11.4 t 
RV/ha. Although N54 is high-risk, it has the highest RV mean yield of 11.8 t RV/ha. Fewer years 
were observed for N54 and N50 thus the result may not be a true reflection of the risk associated 
with these cultivars. Table 1 shows that farmers are planting more N12 and N31 which are 
relatively high-risk according to Figure 4. This outcome may be due to the fact that some cultivars, 
though low-risk such as N50, are fairly new and farmers are building experience with the variety 
before increasing production. In addition, there may be other reasons for low adoption, e.g. 
management issues, especially during planting and harvesting, suitability of cane cultivar to soil 
and resistance to drought. 
 

 

Figure 4. A graph showing variance and mean RV yield/ha 
for popular cane cultivars in Eston Central. 

N31 
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Figure 5 for Mid-Illovo shows N37 and N12 to be risk efficient with low variance of 0,1 t RV/ha 
and 1,8 t RV/ha respectively. N37 however has a lower average yield of 13.1t RV/ha while N12 
has an average yield of 15.2 t RV/ha. N54 is high-risk, though it has the highest average RV yield 
of 18.1 t RV/ha. Unlike in Eston Central, N48 is high-risk with a variance of 6.3 and mean RV yield 
of 15.7 t/ha. Table 2 illustrated that Mid-Illovo farmers mostly grow N12 and N48 followed by N54. 
The three are high yielding in RV showing the preference of farmers for varieties that will 
contribute to higher revenue despite being higher risk, e.g. N48 and N54.  
 

 

Figure 5. A graph showing variance and mean RV yield/ha 
for popular cane cultivars in Mid-Illovo. 

 
In Richmond (Figure 6), N48 seems to dominate other cultivars with a low variance of 3.0 t RV/ha 
and relatively high average RV yield (14.7 t/ha). Although N31 has a low variance of 2.9 it has the 
lowest average RV yield of 11.1 t/ha, making it risk inefficient. N54 shows the highest average 
mean RV yield of 17.8 tons RV at 4.1 variance.  
 

 

Figure 6. A graph showing variance and mean RV yield/ha  
for popular cane cultivars in Richmond 
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Table 3 shows popular varieties in Richmond to be N37, N48, N12, N54 and N31, in that order. 
While N54 has the highest RV yield, records presented in Table 3 show it is not the dominant 
variety. N54 however is the most recently released cultivar amongst those listed and the rate of 
increase of percentage of deliveries since 2015, suggests that it is gaining popularity across all 
regions. This suggests that tons RV/ha harvested is not the only factor considered in making 
cultivar choices. In addition, farmers spread their risk by selecting both high-risk and low-risk 
cultivars on one farm as a means of diversification. Other determinants of cultivar selection were 
identified from consultations with farmers, results of which are outlined in the following section. 
 
Grower sentiments on cultivar performance 
 
After conducting in-depth interviews with farmers, a number of opinions were raised regarding 
performance of certain cultivars in each of the regions. Growers pointed out that while N12 can 
be grown in any soil type, the main reason for its decline as a dominant variety was the difficulty 
in accessing clean seedcane as the cane in the region is often infected with yellow leaf syndrome 
and mosaic disease. They added that, unless a good source of N12 seed could be identified, the 
quantity delivered would continue to decline. 
 
N48 was reported to grow on any type of soil including the heavy clays. Growers were of the 
opinion that N48 is susceptible to the stalk borer Eldana saccharina Walker (Lepidoptera: 
Pyralidae) (Eldana), with serious outbreaks having occurred in recent years. One farmer cited 
management issues with this cultivar, pointing out that it has thick, heavy stalks that are difficult 
to plant. 
 
New cultivars, especially N54, have been performing very well with a high tonnage being realised 
in an 18 month cycle or even 16 months for N52 and N50. The shorter cycle is very attractive to 
the farmers since instead of harvesting cane twice in four years, it is possible to cut cane thrice in 
four years. Furthermore, N54 is seen to grow well in all soils with an ability to withstand cold, and 
is easier to plant and manage, thus reducing input costs. Growers mentioned that N52 is a hardier 
variety which does well in sandy and marginal soils. It is, however, low in RV content but produces 
high cane tonnage. One farmer in Eston Central stated that N50 did not perform well under low 
precipitation conditions and had management issues, since it cannot be harvested over winter 
months. This was a contradiction of findings from Figure 1 that showed N50 to be performing 
better in Eston Central compared to other cultivars in 2016, a drought year. An important point to 
note is that in the Midlands, it takes a little longer for a new variety to start reflecting adoption. 
Initially after release, most of a new cultivar grown is not milled, but used as seedcane, so does 
not reflect in CTS figures. 
 
Variety N35 is highly susceptible to Eldana, is mostly grown in areas that might receive frost in 
Richmond and is seen to perform well in very good soils with adequate rooting depth. Key 
determinants of a farmer’s selection of cane cultivars were identified to be soil type, rainfall, ease 
of management at planting, length of the cane cycle, pest and disease resistance as well as cane 
yield potential. 
 

Conclusion 
 
Adoption and performance of cane cultivars does differ notably between regions within the same 
cane supply area. Considering the myriad of challenges that farmers are facing regarding 
profitability of the sugarcane enterprise in South Africa, good cane cultivar selection will enhance 
productivity. SASRI continuously updates cultivars to suit the changing environment and farmer 
needs. Feedback from growers on performance and adoption of these cane cultivars will inform 
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SASRI on critical factors to address regarding any technological advances on cane production in 
the future. It will also serve as a guide for plant breeding programmes. Limited historical data 
reduces accuracy for the newer cultivars; as such, future studies can monitor performance traits 
of the varieties for a wider range of years. The findings of this study give both growers and cane 
crop researchers some additional knowledge of factors that influence cane cultivar choice and 
performance of cultivars in the Eston Region. 
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