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Introduction 
 
A pilot project to introduce a new Controlled Traffic Farming System (CTFS) to the 
Zimbabwean Sugarcane Industry was initiated in 2011 following justification to industry 
leaders. The CTFS was aimed at implementing controlled traffic to alleviate compaction 
damage and the associated need for heavy tillage. This permitted more frequent, lower cost 
replanting and relatively frequent growing of rotation crops. By alleviating compaction damage 
and including more frequent rotation crops, soil conditions should improve and this should 
help sustain higher sugarcane yields (Garside et al., 2001; Meyer and van Antwerpen, 2001; 
Nixon and Simmonds, 2004; Umrit et al., 2009). Furthermore, the system fits very well with an 
integrated pest management strategy (IPM). Reports by, among others, Magdoff and van Es 
(2000), Nixon and Simmonds (2004) and Keeping et al. (2008) support a view that pests and 
diseases, including smut, ratoon stunting disease, nematodes, eldana borer, yellow 
sugarcane aphids and weeds should pose far less problems if replanting is done in autumn, 
more frequently, after growing a rotation crop, breaking the monoculture and rotating cane 
varieties. In a theoretical analysis of a CTFS, Lecler and Tweddle (2010) showed substantial 
gains in profitability and water use productivity, i.e. the sugar produced for a given amount of 
water. 
 
Much of the foundational knowledge underpinning the CTFS piloted in Zimbabwe was 
developed and promoted by teams and/or farmers motivated and/or led by Dr Alan Garside 
and Dr Don Yule, both from Australia. Novelties of the pilot project in Zimbabwe included the 
replanting system which allowed a rateable harvest of crops older than 12 months of age and 
the development and use of specialist equipment needed to implement the system effectively. 
It was also the first time a tramline row spacing of 2.4 m x 0.9 m, i.e. cane row, 0.9 m, cane 
row, 1.5 m, cane row, 0,9 m, cane row, had been motivated for and successfully implemented 
at a commercial scale in Zimbabwe. 
  
The first 103.9 hectare block of commercial cane which was part of the pilot project was 
planted in 2012. A further approximately 100 hectares was planted to the new system every 
year thereafter, for five years in the first or pilot phase. The replanting strategy, implements, 
work rates, costs and benefits of the operations and strategy used in the pilot CTFS are 
described in this paper. 
 

Replanting and harvesting schedule 
 
An important aspect of the CTFS is the replanting and harvest schedule. The schedule allows 
cane on all harvested fields to be grown for longer than 12 months. Unless yield declines at 
minimal rates with increasing ratoon age, i.e. at rates <3% per season, having only three 
ratoon crops has many advantages and has been shown to be most profitable (Lecler and 
Tweddle, 2010). Among other things, having fewer ratoon crops and more frequent rotation 
crops helps to improve soil health and ensures most traditional pest and disease challenges 
are minimised – these are very important benefits of the CTFS. The replanting and harvest 
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systems for a CTFS with three ratoon crops is illustrated in Figure 1. Cane is harvested at 14 
months of age when it is mature and has relatively high sucrose contents, especially in the 
early season. In the early season (April to Jun) growth in the 13th and 14th months can be 
approximately double the average monthly growth of a 12-month crop (RSAES, 1976). At the 
same time, the schedule ensures a consistent and rateable supply of cane to the mill during 
the milling season, i.e. typically the months of March to November in Zimbabwe.  
 

 

Figure 1. Harvest and replanting schedule designed for the  
Controlled Traffic Farming System. 

 
 

CTFS operations 
 
The option of having fewer ratoon crops, increased rotation crops and older cane at harvest, 
as illustrated in Figure 1, is only more profitable if replanting costs are not excessive. The 
operations to permit relatively inexpensive replanting, the associated equipment and costs are 
described here. 
 
Process to alleviate compaction from the traditional farming system prior to converting to the 
CTF system 
 
In the first CTFS block, CTF I, the process of converting from the traditional farming system to 
the CTF system was to do traditional land preparation, i.e. heavy ripping and disking, to 
alleviate existing compaction. It was noted, however, that approximately three months after 
these operations, the fields had re-consolidated and the custom-made Radium ‘row-on-row’ 
implement shown in Figure 2 was needed to loosen the soil in line with the cane rows before 
the planting furrows could be opened effectively. The three month delay in planting was due 
to various reasons outside the author’s control. The experience, nevertheless, highlighted how 
easily the soils re-compacted due to the lack of inherent structure. 
 
 

YEAR

1 2 3 4 5 6 7 8 9 10 11 ETC

Jan

Feb P1 P2 P3 P4 P5 P1 P2 P3 P4 P5 P1

Mar

Apr C1A C2A C3A C4A C5A C1A C2A C3A C4A C5A

May C1B C2B C3B C4B C5B C1B C2B C3B C4B C5B

Jun C1A C2A C3A C4A C5A C1A C2A C3A C4A

Jul C1B C2B C3B C4B C5B C1B C2B C3B C4B

Aug C1A C2A C3A C4A C5A C1A C2A C3A

Sep C1B C2B C3B C4B C5B C1B C2B C3B

Oct C1A C2A C3A C4A C5A C1A C2A

Nov C1B C2B C3B C4B C5B C1B C2B

Dec SO/D1 SO/D2 SO/D3 SO/D4 SO/D5 SO/D1 SO/D2 SO/D3 SO/D4 SO/D5 SO/D1 SO/D2

Key

SO/D1 - spray out and drill break crop on Field 1

P1        - plant cane on Field 1

C1A      - cut cane on Field 1, portion A (50%) 

C1B      - cut cane on Field 1, portion B (50%) 

Spray-out cane
and drill 
break crop

Knock-down
break crop, spray
and plant cane
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Figure 2. The custom-made Radium ‘row-on-row’ implement which includes a  
chisel plough, equipment for applying compost at depth behind the chisel tines 

 (if required), disks to cut through surface stubble and a roller to flatten a standing crop. 

 
 
In the second CTFS block of approximately 100 hectares, CTF II, a decision was made to not 
rip and disk on one portion of a field and just direct drill the sunn-hemp into the dead cane 
stubble to test the capabilities of a John Deere 1590 seed-drill under zero till conditions.  After 
the sunn-hemp crop had grown, the chisel plough of the Radium row-on-row applicator was 
used to loosen the soil directly under where the cane would be planted (targeted alleviation of 
compaction) while the roller on the implement knocked over the standing sunn-hemp crop. 
The action of the Radium chisel plough is to lift and loosen a relatively large volume of soil per 
tine. As a result, it does an excellent job of alleviating compaction, can be used effectively 
over a wider range of soil moisture conditions compared to traditional rippers which need 
relatively dry soils and rely more on a shattering affect, and it has relatively low draft 
requirements due to the lifting action. The chisel ripper also has rotating cutting discs ahead 
of the tines to cut through surface stubble and left the protective layer of stubble from the sunn-
hemp crop on the surface, which is ideal. Leaving the sunn-hemp as a protective layer on the 
soil surface, lowers evaporation from the soil, improves infiltration rates, shades out many 
weeds and results in slower nitrogen mineralisation rates and a slower release of nitrogen 
from the dead sunn-hemp. Disking the sunn-hemp into the soil, as often done traditionally, is 
not only relatively expensive and damaging to the soil structure, it also negates the benefits of 
protecting the soil surface with a mulch layer. 
 
Following these experiences, the recommended conversion process is to: direct drill the sunn-
hemp break crop (or other rotation crop, like soybean) into the previously sprayed cane stubble 
(sprayed with herbicide to kill it) and then simply knock over the standing sunn-hemp once it 
has grown and started flowering, whilst chisel ripping directly under where the new cane will 
be planted. The precision required for these operations was facilitated with GPS guidance and 
an appropriately designed chisel ripper. During the project a new four tine chisel ripper with 
an effective working width of 4.8 m was developed in collaboration with Radium Engineering, 
as shown in Figure 3. This implement was used successfully with only a 90 kW tractor. 
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Figure 3. The custom made four tine Radium chisel ripper implement. By only  

loosening directly under the cane rows, the implement had an effective working width 
 of 4.8 m. It was well suited to the 2.4 x 0.9 m tramline row spacing and required a 90 kW 

tractor to operate at approximately 5 km/h (refer Appendix A). 

 
Weed control 
 
A single spray of glyphosate-based herbicide after the sunn-hemp had been knocked-over 
was observed to be sufficient to kill any sunn-hemp not killed by the roller on the chisel ripper. 
Other weeds which had survived in the field were also killed by this herbicide application. 
Provided there was a decent stand of sunn-hemp, and the subsequent cane planting operation 
took place soon after the spraying operation, the resulting mulch layer prevented major weed 
growth after planting. Fields only required some spot spraying for further weed control, refer 
to Figure 4, thereby eliminating a pre-emergence herbicide requirement. 
 

 
 

Figure 4. Mulch layer to, among other things, control weeds after  
knocking over sunn-hemp and then spraying with glyphosate. 

 
 

4.8 m
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Planting the sunn-hemp break crop 
 
A sunn-hemp break/rotation crop was used because it has numerous beneficial effects on 
soils, is relatively easy to grow and fitted with the planned replanting operations and 
implements, which is very important. In CTF I the John Deere drill had not yet arrived in 
Zimbabwe when permission to start planting was given. As a result, the team used a Vicon 
spreader borrowed from Chiredzi Research Station to scatter the sunn-hemp seed. On 
recently disked land as was the case in CTF I, this was a relatively low cost and reasonably 
effective process. 
 
For CTF II the John Deere drill had arrived and was used on ripped and disked fields and 
evaluated under zero-till conditions. The sunn-hemp was planted at an ideal time 
(November/December) and despite having only an initial irrigation, the largely rain-fed crop 
grew to over 2 m on many areas, including where it had been drilled under zero-till conditions. 
Analyses done at the Zimbabwe Sugar Association Experiment Station (ZSAES) showed that 
average (above-ground) nitrogen contributions from the sunn-hemp were approximately 
110 kg nitrogen per hectare. It is recommended that the John Deere drill or similar be used to 
plant sunn-hemp under zero-till conditions. The John Deere 1590 implement was selected 
because its wheels fitted with the 2.4 m controlled traffic spacing arrangement. Thus, it did not 
traffic or compact the root zone and had an effective working width of 4.8 m. With proper 
adjustment, the zero-till capabilities permitted successful planting into relatively hard, old, cane 
lands with a good amount of cane stubble still in place, as shown in Figure 5. 
 
 

  

Figure 5. Planting sunn-hemp directly into cane fields farmed under a traditional system with 
no traffic control, previously sprayed with glyphosate 

 
Planting sugarcane  
 
The long-term plan was to use a mechanical double-disk zero-till cane planter for planting 
cane in a 2.4 m x 0.9 m tramline arrangement, as shown in Figure 6. This row-spacing 
arrangement allows for relatively high machine operating efficiencies, minimal compaction 
and, as observed, is very good from an agronomic perspective. Turning and traveling per 
hectare is 37% less than at the traditional 1.5 m spacing, observed germination was good and 
yields were relatively high (refer Table 2). At a spacing of 0.9 m, the dual rows remained 
separate rather than merging as is often observed at closer dual-line spacings. The 2.4 m x 
0.9 m tramline arrangement suits the potential introduction of dual row chopper harvesters 
with 2.4 m wheel-tracks, for example the John Deere 3522 machine. Chopper harvesters with 
wider wheel-tracks do less compaction damage when compared to chopper harvesters with, 
narrower, say, 1.88 m wheel-tracks and operate at much greater field efficiencies, needing to 
travel and turn far less (>20% less) for every hectare harvested. They can also maintain 
relatively high pour rates whilst travelling at slower, less damaging, forward speeds.  
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Figure 6. Planting sugarcane using the double-disc cane planter. 

 
For CTF I a suitable cane planter had not yet been developed and manufactured and the cane, 
therefore, was planted by hand after opening planting furrows with a specially configured four- 
tine re-ridger which had an effective working width of 4.8 m. For CTF I there were delays in 
having the GPS guidance equipment installed and the sunn-hemp crop had to be killed by 
spraying it with Glyphosate to prevent it seeding. This was successfully done using a boom 
sprayer with the boom raised to just above the crop.  
 
Once the GPS equipment had been successfully installed it was used with the Radium row-
on-row implement to chisel-rip and loosen the soil directly under where the cane rows would 
be planted whilst at the same time knocking over the standing, but dead, sunn-hemp crop. 
Following this the planting furrows were opened using GPS guidance and the custom built 
four-tine re-ridger. Cane was then planted using standard manual methods.  
 
In CTF II, timing of operations proceeded as originally envisaged except that planting cane 
was delayed due to water shortages. The sunn-hemp crop was knocked over using the 
Radium row-on-row implement just as it started flowering and prior to spraying (refer Figure 4). 
At the same time the soil was chisel ripped and loosened under where the cane would be 
planted. Cane was again planted by hand because although the mechanical cane planter had 
arrived and been tested at the ZSAES, the team was still waiting for modifications to the planter 
to be manufactured and delivered. The modifications were to: address safety issues, facilitate 
the application of fertilisers during planting and add small refinements to improve the covering 
process. 
 
Modifications to the double disc cane planter were made and it was tested in a related 
synergetic surface irrigation (SSI) pilot project at a SSI demonstration farm and on the 
Experiment Station (refer Figure 6). A costing exercise showed it had potential to halve the 
costs of traditional hand planting (Lecler, 2013), however, successful covering of cane setts 
under zero-till, heavy mulch conditions was challenging and required further modifications to 
the planter and likely necessitated mulch-mowing the sunn-hemp crop. Alternative replanting 
methods using pre-germinated transplants were investigated and showed great potential on 
the SSI on-farm demonstration site. These systems are outside the scope of this paper. For 
the remaining blocks in the CTFS pilot project, which was irrigated with sprinkler irrigation, 
cane was planted manually using the systems described in this paper. 
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Harvesting 
 
Harvesting on CTF blocks required workers to adapt to a new system whereby seven lines of 
cane, i.e. 3.5 tramlines were windrowed into one line. This system enabled the haul-outs to 
travel on one lane for every 14 lines of cane, and the Dezzi mechanical loader to travel on one 
lane for every seven lines of cane. The row spacing is such that the wheels of the loaders and 
the haul-outs do not travel directly over the cane rows and there was one haul-out lane every 
16.8 m. As a result, even without the use of GPS guidance, in-field traffic and compaction was 
minimal compared to the traditional system, where typically 6 x 1.5 m rows are windrowed, i.e. 
one haul-out lane every 9 m, and trafficking more random. The GPS equipment which had 
been fitted to the Dezzi loaders and haul-outs did not survive the rough life of a haul-out 
machine.  
 

Results 
 
The machine operations were costed using standard approaches recommended by the South 
African Institute of Agricultural Engineers as described in Green et al. (1986). Work-rates were 
confirmed during field work in the pilot project. The benefits were determined based on yields 
obtained in the pilot project and estimated recoverable crystal (ERC) analyses done at the 
ZSAES. Fields were divided into portions of approximately four hectares in extent and four 
samples of 24 stalks were taken from each four-hectare portion to be analysed for ERC 
content. 
 
Costs 
 
A summary of the costs for operations used in the pilot project are shown in Table 1. Equivalent 
rates for contractors to do the various traditional land preparation operations are also shown 
in Table 1 together with rates calculated from first principles (Green et al., 1986) for land 
preparation done using a small tractor and associated implements (Option 1), and for a large 
tractor and implements associated with spraying out the cane rather than using a plough to 
kill it (Option 2). Details of the costs and work-rates are shown in Appendix A. 
 
 

Table 1. Summary of costs for various land preparation and planting operations. 

 

 
 
 
 
 
 
 
 

Traditional Cost /Ha Traditional Cost /Ha Controlled Traffic Hand Planting Cost /Ha Contractor Cost /Ha

Option 1 small tractor Option 2 large tractor and spray

Spray (tractor and impl) 7.00$           c. Plough out 166.84$          

2f disc plough 197.05$       Spray (tractor and impl) 7.00$            Chemical (glyphosate, 8l/ha) 15.20$        d. 1st Harrow 263.58$          

Rip 67.94$         Chemical (glyphosate, 8l/ha) 15.20$         Drill 35.30$        e. Rip (dozer) 420.84$          

Cross rip 67.94$         Large disc 62.91$         (Sunnhemp seed 30 kg/ha) 73.80$        f. 2nd Harrow 133.15$          

Disc 197.05$       Rip 76.86$         N contribution (60 kg/ha) -61.20 $       h. Ridging 92.52$            

Ridge 23.06$         Disc 62.91$         Chisel rip 36.70$        

Ridge (line mark) 28.36$         Spray (tractor and impl) 7.00$           

Chemical (glyphosate, 8l/ha) 15.20$        

Pre-emerg saving (e.g. 80% prowl) -19.40 $       

Ridge 16.51$        

Totals 553.06$       253.25$       126.10$      1 076.93$      

R:USD 14.5

8 019.36R   3 672.09R   1 828.45R  15 615.45R   
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Benefits 
 
The calculation of the benefits of the CTFS are shown in Table 2. The yield results were 
compared to yields obtained in the surrounding area where the traditional farming system 
encourages many more ratoon crops. Typically, between 5 and 10 ratoon crops are harvested 
before replanting in the surrounding area. To obtain a comparative yield for five years, the 
typical growing months for every five years under the CTFS and the traditional system were 
determined. For the traditional system a fallow period of 3 months every 8 years was assumed 
which is equivalent to 1.875 (5/8 x 3 = 1.875), non-growing months every 5 years. The CTFS 
has a fallow period of 3 non-growing months every 5 years. Although replanting was after only 
3 ratoons, with only 4 crops harvested every 5 years (refer Figure 1) the difference in cane 
growing months per every 5-year period compared to the traditional system with 7 ratoons and 
a crop harvested every year, was only 1.125 months. The yields recorded were converted to 
an average t/ha/month value by dividing the average observed yields by the average harvest 
age. The comparative yields per every 5-year period were determined by multiplying the 
average t/ha/month by the growing months per every 5 years for each different system. Costs 
were similarly proportioned to account for how often they took place per every 5-year period. 
One of the novelties of the CTFS is that replanting is more frequent and by design, therefore, 
there are a greater proportion of younger ratoons than in the traditional farming system. A 
potential negative is that replanting costs are incurred more frequently. 
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Table 2. Summary of benefits relative to costs per five-year period 
obtained during the CTFS pilot project. 

 

 
 
 

Discussion and Conclusions 
 
To alleviate compaction, expensive ripping and disking operations are traditionally done at 
replanting in most traditional farming systems. The process of disking is, however, not good 
for the long-term productivity of a soil. Disking tends to increase the rate at which organic 
matter is ‘burned-up’, like stoking a fire, and while in the short term there may be benefits (as 
the fire glows and the increased oxygen causes a spike of activity in the soil biota) the long-
term effect is to ‘burn-up’ the soil carbon at an increased rate and ‘damage’ the structure. 
Once the structure is damaged the soils re-compact very easily, as was observed during the 
pilot project. Furthermore, pressure applied to the soil under the disks is relatively high and 
frequent disking can lead to the formation of a dense compacted ‘plough-pan’ at relatively 
shallow depths. 
 

A Average Yield (tons ERC) 19.085

B Average Harvest Age 13.74

C Average t/ha/mth 1.39

D Growing months per 5 years (5x12-3)

57

E ERC equivalent per 5 years C x D

79.1

Percent increase in ERC vs Surrounding Area (%) 58.6

ERC price $/t $500.00

F Revenue / 5 yrs average $39 573.95

Costs of Operations Which Differ

Traditional Traditional Traditional CTFS

G Land preparation and Contractor Option 1 Option 2 (refer Table1)

rotation crop  (refer Table 1)  (refer Table 1)

$1 076.93 $553.06 $253.25 $126.10

H Proportion of costs incurred 

 every 5 years 5/8 5/8 5/8 1

I Cost per 5 years (GxH) $673.08 $345.66 $158.28 $126.10

J Seedcane and Hand Planting $1 066.75 $1 066.75 $1 066.75 $1 066.75

K Proportion of costs incurred 5/8 5/8 5/8 1

 every 5 years

L Cost per 5 year (JxK) $666.72 $666.72 $666.72 $1 066.75

M Comparative Re-plant Costs / 5 years (I+L) $1 339.80 $1 012.38 $825.00 $1 192.85

O Assumed common costs over 5 years $5 490.00 $5 490.00 $5 490.00 $5 490.00

(Herbicides, Fertiliser P&D, Elec, Water)

P Harvest and Haulage @$6/t and 12.5 %ERC $2 394.75 $2 394.75 $2 394.75 $3 799.10

Q Assumed Overhead costs $2 500.00 $2 500.00 $2 500.00 $2 500.00

R Comparative profit per 5 years (F-M-O-P-Q) $13 220.76 $13 548.18 $13 735.56 $26 592.00

R:USD 14.5 R191 701.08 R196 448.63 R199 165.68 R385 584.02

S Percent increase in profit (%) 0.0 2.5 3.9 101.1

Surrounding Area

10.3

12

0.86

CTFS (I,II,III,IV)

$24 945.31

(5x12-3x5/8)

58.13

C x D

49.9

0.0
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In the CTFS pilot project a more effective and lower cost system to alleviate antecedent 
compaction and prepare a field for planting and transitioning to controlled traffic was 
implemented. The process to revive the structure and ‘health’ of damaged soils was to build-
up organic matter through reduced tillage and to avoid compaction in the root zone. Ploughing 
and disking, although traditionally favoured, was precluded as much as possible. Cane was 
killed using an herbicide and appropriate break crops, such as sunn-hemp, whose roots help 
break compaction layers, amongst other things, was grown in rotation with sugarcane. In-field 
traffic, especially heavy traffic used at harvesting, was kept to defined lanes and limited as far 
as possible, i.e. controlled traffic. It is not a short-term process to rehabilitate soils but with the 
CTFS, soil health should improve over time rather than continue to degenerate. 
 
Targeted alleviation of compaction in the root zone and knocking over a standing sunn-hemp 
crop in the same operation, rather than disking it in, was shown to be a relatively inexpensive 
process compared to the traditional ripping and disking which was done with relatively large 
equipment.  Results obtained in the pilot project showed the CTFS operations and implements 
to be effective, with yields on numerous fields in the pilot project, being the highest ever 
recorded in the history of the field and average yields far exceeding those in surrounding fields 
(refer Table 2), despite frequent delays in planting and numerous irrigation issues, among 
other things. For examples, Fields 6324 and 6326 yielded 187 and 190 t/ha in 2016 
respectively, and Fields 6316 and 6317 yielded 115 and 123 t/ha in 2015 respectively. 
According to field labels, these were the highest yields ever recorded in the history of these 
relatively high and low potential fields respectively. 
 
Use of GPS guidance allowed relatively high tractor and driver productivities and extremely 
accurate layouts. It also enabled the chiselling (soil loosening) to happen directly under where 
the cane was subsequently planted, which was ideal. Germination and early growth in CTFS 
fields was outstanding. Later in the season, areas of relatively poor growth were noted and 
were typically associated with low sprinkler pressures towards the end of the laterals; in one 
period there were many blockages caused by dead fish which had been sucked into the 
irrigation system as water supplies dwindled. 
 
Lecler and Tweddle (2010) had suggested profits could double by adopting a proposed new 
CTFS. Their analysis underpinned the motivation for this pilot project which was successfully 
implemented in Zimbabwe. Based on reasonable assumptions regarding production and 
overhead costs and a detailed machine costing exercise using observed data and experiences 
gained during the pilot project, Lecler and Tweddle’s (2010) prognosis about profitability 
potentially doubling was shown to be accurate. The gains in profitability observed in the CTFS 
pilot are underpinned by sound scientific and environmental stewardship principles and, 
therefore, are likely to be sustained and even increase over time. The systems piloted and 
beneficial results obtained should have far reaching and very beneficial implications for 
irrigated sugarcane farming in southern Africa. 
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APPENDIX A 
Detailed costing of machines and implements used in various land preparation 

operations done to prepare for replanting 

 

 

Table A1. Cost of operations for traditional land-preparation: 
Option 1 - A relatively small tractor and plough. 

 

 

  

Description 60 kw tractor 1.5 m 3 tine ripper 60 kw tractor 2m disc harrow 60 kw tractor 2 tine ridger 60 kw tractor 2f disc plough

HP 80 0 80 0 80 0 80 0

Operation/Implement 1.5 m 3 tine ripper 1.5 m 3 tine ripper 2m disc harrow 2m disc harrow 2 tine ridger 2 tine ridger 2f disc plough 2f disc plough

Annual Use Estimate

Working Months (total for this tractor) 6 6 6 6 6 6 6 6

Days per month 26 26 26 26 26 26 26 26

Hours per day 8 8 8 8 8 8 8 8

Up time 80% 80% 80% 80% 80% 80% 80% 80%

Annual Use (Hrs) 998 998 998 998 998 998 998 998

Hours per Ha estimate

Working width (m) 1.5 1.5 2 2 3 3 0.8 0.8

Speed (km/h) 4 4 4.5 4.5 5 5 4.5 4.5

In-Field Operating Efficiency 70% 70% 70% 70% 70% 70% 70% 70%

Hrs per ha 2.38 2.38 1.59 1.59 0.95 0.95 3.97 3.97

Ha per day 3.36 3.36 5.04 5.04 8.4 8.4 2.016 2.016

Total Annual Cost $25 738.17 $2 752.76 $25 738.17 $6 423.12 $22 403.35 $1 774.00 $22 403.35 $2 385.73

Total Cost per Hour $25.78 $2.76 $25.78 $6.43 $22.44 $1.78 $22.44 $2.39

Cost per Ha $61.38 $6.56 $40.92 $10.21 $21.37 $1.69 $89.04 $9.48

Costing Details

Total Investment $37 500.00 $3 750.00 $37 500.00 $8 750.00 $37 500.00 $2 416.67 $37 500.00 $3 250.00

Life (h) 12000 2000 12000 2000 12000 2000 12000 2000

R&M over life 100% 75% 100% 75% 100% 75% 100% 75%

Annual Use (hr) 998 998 998 998 998 998 998 998

Life in Years 12.0 2.0 12.0 2.0 12.0 2.0 12.0 2.0

Shipping $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Deduct tyre value $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00

Deduct Salvage Value $1 875.00 $1 874.40 $1 875.00 $4 373.60 $1 875.00 $1 207.95 $1 875.00 $1 624.48

Amount to be depreciated $32 625.00 $1 875.60 $32 625.00 $4 376.40 $32 625.00 $1 208.72 $32 625.00 $1 625.52

FIXED COSTS

License and Insurance as % of investment 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Interest rate % 12% 12% 12% 12% 12% 12% 12% 12%

Depreciation $2 714.40 $936.30 $2 714.40 $2 184.70 $2 714.40 $603.39 $2 714.40 $811.46

Shelter (with lic and ins) $750.00 $75.00 $750.00 $175.00 $750.00 $48.33 $750.00 $65.00

Interest Cost $2 362.50 $337.46 $2 362.50 $787.42 $2 362.50 $217.48 $2 362.50 $292.47

Total Annual Fixed Costs $5 826.90 $1 348.76 $5 826.90 $3 147.12 $5 826.90 $869.20 $5 826.90 $1 168.93

OPERATING COSTS

Fraction available power 0.80 0.80 0.80 0.80 0.60 0.60 0.60 0.60

Fuel ($/l) $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06

l/hr 12.6 0.0 12.6 0.0 9.5 0.0 9.5 0.0

Fuel Cost $13 339.30 $0.00 $13 339.30 $0.00 $10 004.48 $0.00 $10 004.48 $0.00

Lubrication (with R&M)

R&M $3 120.00 $1 404.00 $3 120.00 $3 276.00 $3 120.00 $904.80 $3 120.00 $1 216.80

Tyres $998.40 $0.00 $998.40 $0.00 $998.40 $0.00 $998.40 $0.00

Tyre life (hours) 3 000 3 000 3 000 3 000 3 000 3 000 3 000 3 000

Operator rate ($/hour) 2.46$                      $0.00 2.46$                $0.00 2.46$             $0.00 2.46$             $0.00

Operator cost $2 453.57 $0.00 $2 453.57 $0.00 $2 453.57 $0.00 $2 453.57 $0.00

Total Annual Operating Costs $19 911.27 $1 404.00 $19 911.27 $3 276.00 $16 576.45 $904.80 $16 576.45 $1 216.80
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Table A2. Cost of operations for traditional land-preparation: 
Option 2 - A larger tractor and using herbicide and a boom sprayer to kill the cane. 

 

  

Description 93 kw tractor 12 m boom spray 93 kw tractor 2.2 m disc 93 kw tractor Radium 5 tine rip 93 kw tractor 3 tine ridge

HP 124 0 124 0 124 0 124 0

Operation/Implement 12 m boom spray 12 m boom spray 2.2 m disc 2.2 m disc Radium 5 tine rip Radium 5 tine rip 3 tine ridge 3 tine ridge

Annual Use Estimate

Working Months (total for this tractor) 7 7 6 6 6 6 6 6

Days per month 26 26 26 26 26 26 26 26

Hours per day 8 8 8 8 8 8 8 8

Up time 70% 70% 70% 66% 70% 66% 70% 66%

Annual Use (Hrs) 1019 1019 874 824 874 824 874 824

Hours per Ha estimate

Working width (m) 12 12 2.2 2.2 2.4 2.4 4.5 4.5

Speed (km/h) 7 7 5 5 4.5 4.5 4.5 4.5

In-Field Operating Efficiency 70% 70% 75% 75% 75% 75% 75% 75%

Hrs per ha 0.17 0.17 1.21 1.21 1.23 1.23 0.66 0.66

Ha per day 47.04 47.04 6.6 6.6 6.48 6.48 12.15 12.15

Total Annual Cost $35 601.30 $6 342.30 $33 941.33 $10 749.64 $42 987.05 $10 749.64 $33 941.33 $3 477.82

Total Cost per Hour $34.93 $6.22 $38.85 $13.05 $49.21 $13.05 $38.85 $4.22

Cost per Ha $5.94 $1.06 $47.09 $15.82 $60.75 $16.11 $25.58 $2.78

$151.42 $184.65

Costing Details

Total Investment $98 211.00 $8 500.00 $98 211.00 $17 000.00 $98 211.00 $17 000.00 $98 211.00 $5 500.00

Life (h) 12000 2000 12000 2000 12000 2000 12000 2000

R&M over life 100% 75% 100% 75% 100% 75% 100% 75%

Annual Use (hr) 1019 1019 874 824 874 824 874 824

Life in Years 11.8 2.0 13.7 2.4 13.7 2.4 13.7 2.4

Shipping $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Deduct tyre value $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00

Deduct Salvage Value $4 910.55 $4 266.01 $4 910.55 $8 136.09 $4 910.55 $8 136.09 $4 910.55 $2 632.26

Amount to be depreciated $90 300.45 $4 233.99 $90 300.45 $8 863.91 $90 300.45 $8 863.91 $90 300.45 $2 867.74

FIXED COSTS

License and Insurance as % of investment 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Interest rate % 12% 12% 12% 12% 12% 12% 12% 12%

Depreciation $7 669.52 $2 157.64 $6 573.87 $3 650.51 $6 573.87 $3 650.51 $6 573.87 $1 181.05

Shelter (with lic and ins) $1 964.22 $170.00 $1 964.22 $340.00 $1 964.22 $340.00 $1 964.22 $110.00

Interest Cost $6 187.29 $765.96 $6 187.29 $1 508.17 $6 187.29 $1 508.17 $6 187.29 $487.94

Total Annual Fixed Costs $15 821.03 $3 093.60 $14 725.39 $5 498.68 $14 725.39 $5 498.68 $14 725.39 $1 778.98

OPERATING COSTS

Fraction available power 0.30 0.30 0.40 0.40 0.80 0.80 0.40 0.40

Fuel ($/l) $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06

l/hr 7.3 0.0 9.8 0.0 19.5 0.0 9.8 0.0

Fuel Cost $7 915.00 $0.00 $9 045.72 $0.00 $18 091.43 $0.00 $9 045.72 $0.00

Lubrication (with R&M)

R&M $8 341.39 $3 248.70 $7 149.76 $5 250.96 $7 149.76 $5 250.96 $7 149.76 $1 698.84

Tyres $1 019.20 $0.00 $873.60 $0.00 $873.60 $0.00 $873.60 $0.00

Tyre life (hours) 3 000 3 000 3 000 3 000 3 000 3 000 3 000 3 000

Operator rate ($/hour) 2.46$                    $0.00 2.46$            $0.00 2.46$                  $0.00 2.46$              $0.00

Operator cost $2 504.68 $0.00 $2 146.87 $0.00 $2 146.87 $0.00 $2 146.87 $0.00

Total Annual Operating Costs $19 780.27 $3 248.70 $19 215.95 $5 250.96 $28 261.66 $5 250.96 $19 215.95 $1 698.84
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Table A3. Cost of operations for planting a sunn-hemp rotation crop and preparing a field for 
planting as used in the CTFS. Note: up-time for the chisel ripping and re-ridger (planting 

furrows) operations was limited to only 55% for 4 months due to rainfall in the January to May 
autumn replanting period (i.e. February, March, April plus half of January and half of May). 

 

 

Description 93 kw tractor 12 m boom spray 93 kw tractor JD 1590 drill 93 kw tractor Radium zone chisel rip 93 kw tractor BainRe-ridger

HP 124 0 124 0 124 0 124 0

Operation/Implement 12 m boom spray 12 m boom spray JD 1590 drill JD 1590 drill Radium zone chisel rip Radium zone chisel rip BainRe-ridger BainRe-ridger

Annual Use Estimate

Working Months (total for this tractor) 7 7 7 3 7 4 7 4

Days per month 26 26 26 26 26 26 26 26

Hours per day 8 8 8 8 8 8 8 8

Up time 70% 70% 70% 70% 70% 55% 70% 55%

Annual Use (Hrs) 1019 1019 1019 437 1019 458 1019 458

Hours per Ha estimate

Working width (m) 12 12 4.8 4.8 4.8 4.8 4.8 4.8

Speed (km/h) 7 7 6.5 6.5 5 5 7 7

In-Field Operating Efficiency 70% 70% 75% 75% 75% 75% 75% 75%

Hrs per ha 0.17 0.17 0.43 0.43 0.56 0.56 0.40 0.40

Ha per day 47.04 47.04 18.72 18.72 14.4 14.4 20.16 20.16

Total Annual Cost $35 601.30 $6 342.30 $40 877.97 $18 557.49 $48 792.97 $8 320.16 $38 239.64 $1 872.04

Total Cost per Hour $34.93 $6.22 $40.11 $42.49 $47.87 $18.18 $37.52 $4.09

Cost per Ha $5.94 $1.06 $17.14 $18.16 $26.60 $10.10 $14.89 $1.62

$95.50

Costing Details

Total Investment $98 211.00 $8 500.00 $98 211.00 $46 000.00 $98 211.00 $20 000.00 $98 211.00 $4 500.00

Life (h) 12000 2000 12000 2000 12000 2000 12000 2000

R&M over life 100% 75% 100% 75% 100% 75% 100% 75%

Annual Use (hr) 1019 1019 1019 437 1019 458 1019 458

Life in Years 11.8 2.0 11.8 4.6 11.8 4.4 11.8 4.4

Shipping $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Deduct tyre value $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00 $3 000.00 $0.00

Deduct Salvage Value $4 910.55 $4 266.01 $4 910.55 $17 068.86 $4 910.55 $7 629.37 $4 910.55 $1 716.61

Amount to be depreciated $90 300.45 $4 233.99 $90 300.45 $28 931.14 $90 300.45 $12 370.63 $90 300.45 $2 783.39

FIXED COSTS

License and Insurance as % of investment 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Interest rate % 12% 12% 12% 12% 12% 12% 12% 12%

Depreciation $7 669.52 $2 157.64 $7 669.52 $6 318.56 $7 669.52 $2 830.40 $7 669.52 $636.84

Shelter (with lic and ins) $1 964.22 $170.00 $1 964.22 $920.00 $1 964.22 $400.00 $1 964.22 $90.00

Interest Cost $6 187.29 $765.96 $6 187.29 $3 784.13 $6 187.29 $1 657.76 $6 187.29 $373.00

Total Annual Fixed Costs $15 821.03 $3 093.60 $15 821.03 $11 022.69 $15 821.03 $4 888.16 $15 821.03 $1 099.84

OPERATING COSTS

Fraction available power 0.30 0.30 0.50 0.50 0.80 0.80 0.40 0.40

Fuel ($/l) $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06 $1.06

l/hr 7.3 0.0 12.2 0.0 19.5 0.0 9.8 0.0

Fuel Cost $7 915.00 $0.00 $13 191.67 $0.00 $21 106.67 $0.00 $10 553.33 $0.00

Lubrication (with R&M)

R&M $8 341.39 $3 248.70 $8 341.39 $7 534.80 $8 341.39 $3 432.00 $8 341.39 $772.20

Tyres $1 019.20 $0.00 $1 019.20 $0.00 $1 019.20 $0.00 $1 019.20 $0.00

Tyre life (hours) 3 000 3 000 3 000 3 000 3 000 3 000 3 000 3 000

Operator rate ($/hour) 2.46$                    $0.00 2.46$               $0.00 2.46$                           $0.00 2.46$                $0.00

Operator cost $2 504.68 $0.00 $2 504.68 $0.00 $2 504.68 $0.00 $2 504.68 $0.00

Total Annual Operating Costs $19 780.27 $3 248.70 $25 056.94 $7 534.80 $32 971.94 $3 432.00 $22 418.61 $772.20
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