
REFEREED PAPER 

 

INTERCROPPING IN SUGARCANE: 

A PRACTICE WORTH PURSUING? 
 

RAMOUTHAR PV, RHODES R, WETTERGREEN T, PILLAY U, 

JONES MR, VAN ANTWERPEN R AND BERRY SD 

 
South African Sugarcane Research Institute, P/Bag X02, Mount Edgecombe, 4300, South Africa 

Prabashnie.Ramouthar@sugar.org.za 

 

 

Abstract 

 

The South African sugar industry recommends green manuring as a best management 

practice, but it can only be practised once every crop cycle (every 8-10 years). Intercropping 

was therefore investigated as a potential means of exploiting the benefits of green manuring 

over the entire sugarcane crop life. The objectives of this study were to determine the effects 

of intercropping on cane yield, and to investigate the possibility of reducing inorganic 

nitrogen (N) inputs in the presence of a leguminous intercrop. Four trials, with soybean, 

cowpea and/or lupin intercrops, were conducted at sites in Paddock, Nkwaleni and Pongola. 

In total, nine crops were harvested from four trials. Different rates (0, 33, 67 and 100%) of 

the recommended N were applied to the cane. In seven of the nine crops harvested (78%), no 

significant yield differences existed between cane-only controls and cane grown with 

intercrops. The crop response to N was generally poor, with significant yield differences 

between the 0% and 100% N cane-only controls observed in only 44% of the crops harvested. 

Analyses of the results show that in most cases where a response to nitrogen was seen, a 

significant reduction in yield was noted due to intercropping. Economic analysis of one trial 

showed that growing a sugarcane monocrop made more economic sense than intercropping. 

Practical and management considerations involved with intercropping must also be taken into 

account when intercropping. 
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Introduction 

 

Sugarcane has been grown as a monocrop in the South African sugar industry for many years, 

often without an extended break between crop cycles. In recent years, to improve soil health, 

growers have started to introduce fallow periods and, more importantly, green manures. 

Benefits of breaking the monocrop cycle with a green manure include breaking pest and 

disease cycles and increasing microbial populations. Further benefits include nitrogen 

fixation (by legume crops), weed control, increased organic matter levels and water 

infiltration rates, and soil cover (Garside and Bell, 2007). Green manuring, however, can only 

be practised once during every crop cycle (i.e. every 8-10 years). Intercropping – planting an 

alternative crop between the rows of growing sugarcane – was therefore considered as a 

means of obtaining ‘green manuring’ benefits within each season. 

 

Intercropping has been used successfully for many years in low input cropping systems 

around the world (Anil et al., 1998). Numerous benefits, such as increasing yield and land 

use efficiency (Dhima et al., 2007) improvement of yield stability within cropping systems 
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(Lithourgidis et al., 2006), enhancing light, water and nutrient use (Lithourgidis et al., 2008), 

soil conservation improvement (Anil et al., 1998) and a method of control for weeds, insects 

and/or diseases (Willey, 1979; Vasilakoglou et al., 2008) have been reported. Moreover, the 

use of leguminous intercrops can help naturally increase the available nitrogen in the soil, 

thereby reducing the use of inorganic fertilisers (Tosti and Guiducci, 2010). Parsons et al. 

(1999, 2003) reported on the planting of vegetables between sugarcane rows to improve land 

use efficiency and profitability. Although the results of his studies showed reduced cane 

yields in the cane + vegetable plots compared to cane-only plots, intercropping proved more 

profitable where the correct management strategies were adhered to. The use of intercrops to 

manage nematodes on small scale grower farms in the South African sugarcane industry has 

also been investigated. In this study, sugar beans grown as an intercrop reduced the number 

of Meloidogyne (a particularly damaging nematode in sugarcane), but also reduced cane and 

sugar yield (Berry et al., 2009).  

 

The objectives of this study were to evaluate the impact of growing an intercrop between 

sugarcane rows on cane yield, as well as to determine whether inorganic nitrogen application 

could be reduced in the presence of an intercrop. Finally, a study on the economic viability of 

intercropping with soybeans was conducted. 

 

 

Materials and Methods 

 

Trial 1 

In October 2009, a rainfed trial was planted at Paddock on the south coast of KwaZulu-Natal. 

The row spacing was 0.9 m. Each plot had three nett rows and two guard rows, each row 

10 m long. There was a 1 m break between each plot, in which no cane was planted. Plots 

were arranged in a randomised complete block design with six replicates of each treatment. 

Cane was planted double stick and cut into 3-4 budded setts before covering. Cowpeas were 

planted as an intercrop in the plant crop, and lupins in the first ratoon. In the plant crop, one 

row of cowpeas was planted between each cane row. In the first ratoon, one row of lupins 

was planted on either side of the cane row (i.e. two rows of lupins in each cane interrow). In 

the plant crop, intercrops were planted at the same time as the cane setts, and, in the ratoon, 

within one month of harvesting the cane. Some plots had intercrops from the plant crop, 

while in others, intercrops were planted only in the first ratoon. After three months, intercrops 

in half the plots were slashed and removed from the field (Figure 1, without residue 

treatment). Intercrops in the remaining plots were sprayed with herbicide and left to senesce 

in situ (Figure 1, with residue treatment). Control plots had cane only, without any intercrops. 

In all plots (intercropped as well as cane-only), the cane was harvested on an 18 month cycle 

for the plant and first ratoon crops, after which the trial was terminated. Phosphorus and 

potassium were supplied as per recommendations from the Fertiliser Advisory Service (FAS) 

at the South African Sugarcane Research Institute at Mount Edgecombe, while nitrogen was 

varied according to treatment (Figure 1). 

 

Trial 2 

In October 2009, an irrigated trial was planted inland from the KwaZulu-Natal north coast at 

Nkwaleni. The row spacing was 1.6 m. Each plot had three nett rows and two guard rows, 

each row 10 m long. There was a 1 m break between each plot, in which no cane was planted. 

Plots were arranged in a split-split plot design. Cane was planted double stick and cut into 3-4 

budded setts before covering. Soybeans were planted as an intercrop, with one row of 

soybeans planted between each cane row in the plant crop. Thereafter, in each subsequent 
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ratoon, one row of soybeans was planted on either side of the cane row (i.e. two rows of 

soybeans in each cane interrow). Intercrops were planted at the same time as plant crop, and, 

in the ratoon, within one month of harvesting the cane. Some plots had intercrops from the 

plant crop, while in others, intercrops were planted from the first ratoon only. At this site, all 

the plots with intercrops were planted on the same section of the field, next to the controls 

and other intercrop plots. After three months, intercrops in half the plots were slashed and 

removed from the field (Figure 1, without residue treatment). Control plots had cane only, 

without any intercrops. In all plots, the cane was harvested annually for the plant and first 

ratoon crops. The second ratoon had to be harvested at eight months, due to accidental 

ripening of the trial by the grower. Following the second ratoon, the trial was terminated. 

Phosphorus and potassium were supplied as per recommendations from the FAS while 

nitrogen was varied according to treatment (see Figure 1). Soybeans were protected from 

soybean rust with four 3-weekly sprays of Punch C
®
 at 0.6 L/ha over December and January 

each year. 

 

Trials 3 and 4 

Two irrigated trials in Pongola commenced in ratoon crops in November 2010. One trial was 

on a private grower’s farm (Trial 3) and one at the SASRI research farm (Trial 4). Each plot 

was made up of three nett rows and two guard rows, each row 10 m long. The row spacing 

was 1.5 m. A 1 m break between each plot was cleared of sugarcane. Plots were arranged in a 

randomised complete block design, with six replicates of each treatment. Soybeans were 

planted as an intercrop in these trials, with one row of soybeans planted on either side of the 

cane row (i.e. two rows of soybeans in each cane interrow). Intercrops were planted within 

one month of harvesting the cane. After three months, intercrops in half of the plots were 

slashed and removed from the field (Figure 1, without residue treatment). Control plots had 

cane only, without any intercrops. In all plots, the cane was harvested annually for two 

ratoons, after which the trials were terminated. Trial 3 was started in the second ratoon and 

Trial 4 in the first ratoon. Phosphorus and potassium were supplied as per recommendations 

from the FAS while nitrogen was varied according to treatment (See Figure 1). Soybeans 

were protected from soybean rust with four 3-weekly sprays of Punch C
®
 at 0.6 L/ha, over 

December and January each year. 

 

Treatments  

The main treatments are summarised in Figure 1. Cane was planted as cane-only controls or 

with intercrops. The cane only controls had two nitrogen levels: 0% nitrogen (0N) and 100% 

nitrogen (100N) based on fertiliser recommendations from the FAS. The intercropped 

treatments had four nitrogen levels: 0% (0N), 33% (33N), 67% (67N) and 100% (100N) 

based on the FAS fertiliser recommendations. A ‘residue’ treatment was superimposed on 

each nitrogen level within the intercropped treatments, with some plots having the intercrop 

residue left on the soil surface (Figure 1, with residue treatment), and others where the 

residue was removed completely from the trial plot (Figure 1, without residue treatment). 

However, at Trial 4 in Pongola the residue was left on the soil surface in all intercropped 

treatments. 

 

Sampling and processing 

At each harvest, the cane in the nett rows of each plot was cut by hand and weighed. The 

yield of each plot was calculated and expressed as tons cane per hectare
 
(tc/ha). From each 

plot, 12 stalks were randomly collected for sucrose content and juice quality analysis. 
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Data analyses 

Yield data (cane and recoverable value (RV) yield) from individual treatments were subjected 

to a general analysis of variance and, where data were missing, a restricted maximum 

likelihood (REML) analysis was used. REML analysis was also used to test for interactions 

between treatments and/or main effects of treatments. All analyses were performed using 

Genstat® Release 13.2. Means were separated using the Sidak test at the 5% significance 

level. Due to the design of Trial 2, intercropped plots in the plant crop were analysed using 

analysis of variance (ANOVA) and thereafter compared to the control using student t-tests. 
 

 
 

 

 

 
 

 

 

Figure 1. Schematic describing treatments tested at each trial site. 

 

Economic modelling 

To assess the economic implications of intercropping compared with conventional 

monocropping, a simple economic analysis was conducted. As far as possible, prices were as 

at 28 February 2013. 
 

Modelling approach and scenarios 

A cost-benefit analysis was conducted for three intercropping scenarios, taking into account 

revenue generated from sales of sugarcane and harvested intercrops, and considering the 

costs of labour, pest control, intercrop establishment and harvesting costs, and inorganic 

nitrogen applications. For the sake of brevity, only one trial site was selected (rather than 

conducting four analyses with much repetition). Trial 4 was selected, as it was the most 

representative of the three irrigated soybean trials. 
 

The net partial margin (NPM, R/ha) reflected only the costs and incomes that differed 

between the treatments, and was calculated for each scenario as the difference between the 

sum of income earned and the sum of costs incurred. 
 

The three economic scenarios considered were: 

 Scenario 1 (conventional cane-only monocrop), which was characterised by a higher N 

application requirement (and costs) than the other treatments. 

 Scenario 2 (non-harvested soybean intercrop), which reflected reduced N-application 

costs to the sugarcane (due to the presence of a leguminous intercrop), as well as 

increased costs associated with establishing the intercrop and managing weeds in the 

intercropped situation. 

 Scenario 3 (harvested soybean intercrop), which reflected intermediate N-application 

costs, as much of the fixed N is removed via harvesting of soybean pods. This scenario 

also reflected the increased costs associated with establishing and harvesting the intercrop 

and managing weeds in the intercropped situation. 
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Soybean and sugarcane intercrop 

Sugarcane and soybean yields were based on field trial observations (Trial 4). A soybean 

yield of 1.3 t/ha (12% moisture) was obtained in Trial 4, while cane yields of 85.7 tc/ha and 

79.8 tc/ha, as obtained for the cane-only control and the 66%N intercropped treatments 

respectively, were used in the model. The commodity price for soybeans was assumed to be 

R4500/t. 
 

Field staff rates and requirements 

It was assumed that field staff costs (W, R/d) would amount to R99.40 for a 7-hour day. This 

figure was based on the SA Cane Growers’ Association 2012 figures (SACGA G-tables) for 

supervised field staff (including supervision costs) of R84/day (based on a minimum wage of 

R69/day). This figure was scaled according to the recent minimum wage increase to 

R105/day for a 9-hour day (Equation 1). 
 

  
 

 
 
  

  
           Eq 1 

 

Two man-days were assumed to be required for establishing the intercrops (Scenarios 2 and 

3), and 8 man-days would be required for manual harvest and threshing of harvested 

soybeans in Scenario 3. Weed control was assumed to be more labour-intensive for intercrops 

than monocrops, with the former requiring 12 man-days compared with 3 man-days for the 

latter. 
 

Herbicide and fungicide costs 

Herbicide costs for Scenario 1 (monocrop) were calculated at R1095/ha, based on 

applications of 1 kg/ha Velpar DS (pre- to early post-emergence), 3.5 L/ha MCPA, 5 L/ha 

Ametryn and 0.9 L/ha Summit Super (post-emergence), and 0.05 kg/ha Servian and 0.1 L/ha 

Complement Super (for watergrass control).  
 

Weed control in the intercropped scenarios was more challenging than the monocropped 

system, due to the simultaneous presence of a grass and a broadleaf crop in the field. For 

parts of the weed spectrum, then, manual weeding was the only option available. In the 

intercropped scenarios, herbicide and fungicide costs would amount to R2430/ha, based on 

1.8 L/ha Metolachlor (pre- to early post-emergence), 3 L/ha Basagran and 2 L/ha Velocity 

Glifo (post-emergence), and 2.4 L/ha Punch C (over four applications, for rust control). 
 

Intercropping establishment and harvesting costs 

The intercrop planting costs were based on a trailed minimum till mechanical planter 

operating cost (excluding labour and interest) of R311/h, travelling at 8 km/h on a clay soil, 

drawn by a 50 kW tractor at a cost of R135.44/h (Lubbe et al., 2013). At 60% field efficiency 

and a swath width of 2 m, the intercrop seed planter and tractor were assumed to cost a total 

of R465/ha to plant soybeans. Seed was assumed to cost R1225/ha, and inoculant R117/ha. 
 

Nitrogen applications 

It was assumed that 2 man-days per hectare would be required for applying fertiliser of 

between 80 and 120 kg/ha. The following nitrogen rates were used: 
 

 Scenario 1: 120 kg/ha N (100% of the FAS recommendation for cane-only control) 

 Scenario 2: 80 kg/ha N (as used in the 66% N intercropped treatments in Trial 4) 

 Scenario 3: 105 kg/ha N (N reduction used in Scenario 2, reduced by 60% to account for 

the amount of nitrogen removed in the harvested soybeans). 
 

The N-carrier used was urea at a cost of R10.98/kg N. 
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Results 

Analyses of the individual treatments showed that there were no significant differences 

between the plots where intercrop residue was left on the surface and the plots where the 

residue was removed. This held true for all harvest times at all trial sites. The REML analyses 

showed that, with the exception of Trial 4 (first ratoon), there was no significant interaction 

between the treatments at any harvest at any of the trial sites. Therefore individual treatments 

will be presented for Trial 4 in the first ratoon only, while main effects will be presented for 

all other harvests at all other trial sites. 

 

At Paddock, there was no significant yield response to nitrogen in the plant crop (Table 1). 

Similarly, there was no significant difference in cane or RV yield between the cane only 

controls and the intercropped plots. A significant response to nitrogen was noted in the first 

ratoon but, again, no significant difference in cane or RV yield between the cane-only 

controls and the intercropped plots was found. In both crops, however, there was a tendency 

towards higher yields in the intercropped plots.  

 
Table 1. Effect of varying nitrogen application rates and intercropping on cane and recoverable 

value (RV) yields under rainfed conditions at Paddock over a plant crop and one ratoon, 

harvested on an 18 month cycle. Means with the same letter are not significantly different at the 

5% significance level. Please note comparisons are to be made for main effects only, i.e. 

different levels of nitrogen compared to each other, and controls and intercrops compared to 

each other. 
 

  Plant crop First ratoon 

Treatment Cane yield RV yield Cane yield RV yield 

0N 80
a 

9.5
a 

56
a 

7.8
a 

33N 73
a 

8.8
a 

66
b 

9.5
b 

67N 74
a 

8.9
a 

71
b 

10.0
b 

100N 81
a 

9.7
a 

78
c 

11.1
c 

     Control 77
a 

9.7
a 

66
ab 

9.4
ab 

Intercrop (PC)
 

86
a 

9.9
a 

70
b 

9.9
b 

Intercrop (R)
* 

N/A N/A 72
b 

10.2
b 

   *These treatments received intercrops only from the first ratoon onwards 

 

Owing to the trial design at Nkwaleni, all the plots with intercrops from the first ratoon only 

were at one end of the field, while those with intercrops grown from the plant crop, as well as 

the controls, were at the other end. The part of the field with the ratoon-intercropped 

treatments experienced irrigation difficulties and was continuously waterlogged. Owing to 

the significant difference in field conditions between these treatments and the controls, the 

results generated for these treatments were omitted to prevent erroneous comparisons. 

 

Similar to Paddock, no significant nitrogen response was noted in the plant crop at Nkwaleni 

(Table 2), although a significant reduction in cane yield was noted for the intercropped plots 

compared to the cane only controls. A response to nitrogen was seen in the subsequent 

ratoons with all other rates yielding significantly better than the zero nitrogen treatment. 

Similar to the plant crop, a significant reduction in the intercropped plots compared to the 

cane-only controls was noted in the first ratoon. In direct contrast to the plant crop and first 

ratoon, the second ratoon showed a slight increase in yield in the intercropped plots, but the 

increase was not significant (Table 2). Second ratoon yields were lower than the first due to 

an earlier harvest date (see Materials and Methods). 
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Table 2. Effect of varying nitrogen application rates and intercropping on cane and recoverable 

value (RV) yields under irrigated conditions at Nkwaleni over a plant crop and two ratoons, 

harvested annually. Means with the same letter are not significantly different at the 5% 

significance level. Please note comparisons are to be made for main effects only, i.e. different 

levels of nitrogen compared to each other and controls and intercrops compared to each other. 
 

 
Plant crop First ratoon Second ratoon 

Treatment Cane yield RV yield Cane yield RV yield Cane yield RV yield 

0N 79
a 

11.7
a 

72
a 

11.5
a 

44
a 

6.4
a 

33N 85
a 

12.4
a 

81
b 

13.1
b 

52
b 

7.7
b 

67N 70
a 

10.5
a 

87
b 

13.9
b 

54
b 

8.0
b 

100N 78
a 

11.5
a 

88
b 

13.9
b 

56
b 

8.3
b 

 
 

     Control 
*
86

a 
12.8

a 
92

a 
14.7

a 
48

a 
7.1

a 

Intercrop (PC) 
*
70

b 
10.2

b 
80

b 
12.7

b 
52

a 
7.8

a 

   *Comparisons done using a two-sample t-test 

 

Although no significant response to nitrogen was noted in the second ratoon at the grower’s 

farm in Pongola, a significant increase in cane yield was noted with increasing nitrogen in the 

third ratoon (Table 3). A non-significant increase in RV yield was also noted. 

 
Table 3. Effect of varying nitrogen application rates and intercropping on cane and recoverable 

value (RV) yields under irrigated conditions at Pongola (Trial 3) over two ratoons, harvested 

annually. Means with the same letter are not significantly different at the 5% significance level. 

Please note comparisons are to be made for main effects only, i.e. different levels of nitrogen 

compared to each other, and controls and intercrops compared to each other. 
 

 
Second ratoon Third ratoon 

Treatment Cane yield RV yield Cane yield RV yield 

0N 92
a 

13.1
a 

83
a 

11.2
a 

33N 90
a 

13.1
a 

84
ab 

11.5
a 

67N 91
a 

12.8
a 

102
ab 

13.7
a 

100N 100
a 

14.5
a 

106
b 

14.4
a 

     Control 96
a 

13.8
a 

94
a 

12.6
a 

Intercrop (R) 90
a 

12.9
a 

93
a 

12.9
a 

 

 

The first ratoon yield results of the SASRI research farm trial (Trial 4) were the only results 

that showed an interaction between nitrogen levels applied and the presence of an intercrop. 

A significant increase in cane and RV yield was noted, with an increase in nitrogen levels in 

the intercropped plots (Figure 2). In the controls, however, although a slight decrease in yield 

was noted in the 0N control compared to the 100N control, this difference was not 

significant.  

 

In the second ratoon at the research farm (Trial 4), a significant yield response to nitrogen 

was noted. Again, there was a (non-significant) trend towards reduced yields in the 

intercropped plots compared to the cane only controls (Table 4).  
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Figure 2. Effect of varying nitrogen application rates and intercropping on cane and 

recoverable value (RV) yields under irrigated conditions at Pongola (Trial 4) in the first  

ratoon, harvested annually. Means with the same letter are not significantly different at  

the 5% significance level. Error bars represent standard error. 

 

 
Table 4. Effect of varying nitrogen application rates and intercropping on cane and recoverable 

value (RV) yields under irrigated conditions at Pongola (Trial 4) in the second ratoon, harvested 

annually. Means with the same letter are not significantly different at the 5% significance level. 

Please note comparisons are to be made for main effects only, i.e. different levels of nitrogen 

compared to each other, and controls and intercrops compared to each other. 

 

 
Second ratoon 

Treatment Cane yield RV Yield 

0N 70.6
a 

10.3
a 

33N 83.5
ab 

12.0
ab 

67N 86.0
b 

12.9
b 

100N 83.1
b 

12.7
b 

   Control 84.6
a 

12.6
a 

Intercrop (R) 77.0
a 

11.4
a 

 

 

Economic analysis results 

The results of the economic analysis are shown in Table 5. 

 

Based upon the net partial margins calculated using the results from Trial 4, Scenario 1 (cane-

only) yielded the greatest profit per hectare, with a harvested soybean intercrop and non-

harvested intercrop yielding lower returns. 

 

 

  

A B 
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Table 5. Cost and income sources and amounts (R/ha) for three scenarios: (1) cane-only 

monocrop; (2) non-harvested soybean/cane intercrop; (3) harvested soybean/cane intercrop. 

The net partial margin is the sum of income minus the sum of costs for each scenario. 
 

Cost and revenue parameters 

(R/ha) 

Scenario 1 

(cane-only) 

Scenario 2 

(non-harvested 

soybean 

intercrop) 

Scenario 3 

(harvested 

soybean 

intercrop) 

Revenue generated 

Revenue from cane yield 42 746 39 936 39 936 

Revenue from sale of intercrops 0 0 5 856 

Less costs incurred 

Cane harvesting costs 1 789 1 590 1 590 

Weed and soybean rust control costs 1 393 3 623 3 623 

N-application costs 1 516 1 077 1 352 

Intercrop planting costs 0 2 004 2 004 

Intercrop harvesting/treatment costs 0 0 795 

Net partial margin 

Net partial margin 38 048 31 642 36 428 

 

 

Discussion 

 

Yield analyses 

Even though a significant reduction in cane yield was noted in only two out of the nine crops 

harvested, the general trend was towards a lower yield in the intercropped plots compared to 

the cane-only controls. Studies conducted in wheat using a faba bean intercrop system also 

showed a reduction in wheat biomass when the intercropped faba bean biomass was high, but 

an overall increase in wheat grain quality was still obtained. This was due to the 

competitiveness of the cereal being greater than that of the legume, therefore it was able to 

compensate once the legume competition was removed (Tosti and Guiducci, 2010). Studies 

by Lithourgidis et al. (2011) also showed a higher dry matter yield in the monocropped wheat 

plots compared to the wheat plots intercropped with peas. Conversely, intercropping of sweet 

potato and pigeon-pea (Nedunchezhiyan et al., 2011) and alfalfa and corn (Zhang et al., 

2011) showed better yields than sweet potato or corn planted on its own. The forage quality 

of common fetch was also increased by intercropping with a legume. It has been established 

that in a soybean-sorghum intercropping scenario, the two plants do compete for nitrogen and 

phosphorus and that the stronger plant (in this case sorghum) can deplete the nutrient source 

(Ghosh et al., 2009). It can thus be rationalised that the success of an intercrop depends on 

the competitive difference between the intercrops. To intercrop with sugarcane and still get 

maximum sugarcane yields, the intercrop selected should be a crop that is less competitive 

than sugarcane. It is possible that the intercrops used in this study were too competitive for 

light, water and nutrients, causing some yield reduction in the sugarcane crop.  

 

An unexpectedly poor response to nitrogen was noted in these trials. Less than half of the 

crops harvested showed a significant increase in yield with an increased nitrogen application 

rates. This made analysis of the results particularly challenging when attempting to discern 

the nitrogen effects of the leguminous intercrops. Out of the four crops where a significant 

response was seen, only one case showed that nitrogen could be reduced in the presence of an 

intercrop without negatively impacting yields. A more accurate picture of nitrogen 
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contribution by the intercrops might be obtained from leaf analysis of the cane-only controls 

and the intercropped plots. Tosti and Guiducci (2010) analysed N content of wheat grown in 

the presence of a faba bean intercrop and found a significant increase (p<0.01) in the 

intercropped plots compared to the monocropped control in one out of the two years tested. 

The non-significant difference in the first year is attributed to the much higher biomass 

exhibited by the legume compared to the cereal, and therefore the wheat was out-competed 

by the legume. Here too, the competition between the intercrop and the cane seemed to be 

greater than the effect of nitrogen. 

 

Economic analysis 

Based on the results obtained, intercropping does not appear to be an economically viable 

option for commercial growers, even when income from a modest soybean harvest is taken 

into account. However, it is difficult to assign a monetary value to an exercise designed 

primarily to improve soil health. Soil changes occur gradually and are unlikely to become 

noticeable – in terms of improved cane yields – within the first two seasons. It is thus 

somewhat challenging to assess the economic viability of a practice such as intercropping. 

 

In the three scenarios studied, lower cane yields (as obtained in Trial 4) were assigned to the 

intercropped plots than to the cane-only controls. Even when equal cane yields were assigned 

to all scenarios (data not shown), the cane-only scenario was still the economic winner. 

Scenario 3 (harvested soybean intercrop) is perhaps the least currently realistic of the three 

economic scenarios considered, because of difficulties associated with soybean market access 

in Pongola. Market access throughout the sugar industry, in fact, is likely to be limited. 

However, this scenario might become more feasible if a larger number of sugarcane growers 

in a particular region were to grow soybeans, either as break crops or intercrops. This could 

facilitate the combined purchase of planting and harvesting equipment, thereby reducing 

costs, or else encourage a contractor to service the area. Even with such arrangements, 

however, the fact remains that, when planted as an intercrop, the soybeans will most likely 

need to be harvested by hand so that the sugarcane will not be damaged, and this is a labour-

intensive operation. If this challenge can be overcome, and at least 50% greater intercrop 

yields can be obtained, Scenario 3 could become the most economically attractive scenario. 

 

Practical considerations 

Although intercropping does promise some benefits, in a commercial situation a large 

number of practical considerations need to be taken into account. Intercropping entails 

conducting extra field operations such as sowing the seed and harvesting the intercrop or 

slashing it back so that it does not outgrow the sugarcane. Weed control in intercropping 

scenarios is also more difficult as there is often a combination of broadleaf (intercrop) and 

grass plants (sugarcane) within the same field, making selection of herbicides difficult, both 

in terms of current weed control, and the use of residual products which could kill an 

intercrop planted at a later date. A crop such as soybeans needs particular attention in terms 

of planting, disease control and nutrition which is very different to growing cane. The 

potential also exists for the intercrop species to resist eradication and become a weed problem 

in the field. Identification and protection of the intercrops can also be challenging. In one of 

the trials described above, the intercrops were mistaken for weeds, and sprayed with 

herbicide. It must be emphasised, then, that intercropping, on the whole, is a much more 

management intensive operation than growing sugarcane alone.  
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Future work 

 

Data on various soil health parameters were collected during the trials described in this paper. 

Analysis of these data are underway and will be reported on in future if robust conclusions 

can be made regarding the impacts of intercropping on soil health. 

 

Conclusions 

 

To answer the question posed in the title, based on the results of the study and the lessons 

learned during the trials, intercropping does not seem to be an attractive proposition for 

commercial growers. Sugarcane yields were generally reduced by the presence of an 

intercrop and, because nitrogen responses in the study were generally poor, no conclusions 

regarding reduced nitrogen applications could be made. Economic analyses suggested that a 

sugarcane-soybean intercrop system is less profitable (in the short term) than a sugarcane 

only system. From a soil health perspective, however, it may be beneficial, but this is difficult 

to quantify and was not quantified in this study. A more likely application could be in the 

small scale sector where growers could make maximum use of their limited land to plant 

staple food crops (Parsons, 1999; 2003).  
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