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EXECUTIVE SUMMARY 

 

The report covers all the tillage, planting and spraying equipment tested by the 
Agricultural Research Council - Institute for Agricultural Engineering (ARC ï IAE) under 
The Maize Trust sponsored project. The equipment were provided by BP Implements, 
Bothaville and Valtrac, Parys so the tests were done in those respective areas in Free 
State province. This is the second and final phase of the project which started in 2010. 
Results of the first tests are in the first report and this report only contains results of the 
second phase. 
 
The whole purpose of the field tests was to update a manual called ñGuide to Machinery 
Costsò updated annually by the Department of Agriculture, hence only new machinery 
not in the old manual was tested. Over the years, the manual has proved very useful in 
farm machinery management hence contributing to the economic viability of farm 
operations. In line with the Maize Trust policy on promotion of the Maize Industry in 
South Africa, only machinery used for maize production was tested. The manual will be 
readily available at the Department of Agriculture website: http://www.daff.gov.za 
 
 
The power requirements of the new implements are discussed and recommendations 
are provided. A 100 kW tractor was used for the tests hence all the engine power 
requirements are less than that. On average, about 40 % of the engine power was used 
for draw bar pull. In general, BP Implemente planters and the Montana Ecoranger 
Planter from Valtrac have the lowest drawbar power requirements (3 kW and 1kW), 
which is about 12 % and 10% of their engine power respectively. The non-spring loaded 
7 tine chisel plough had the highest engine power requirements of 72 KW followed by a 
41 tine cultivator requiring 69 KW. This was even much higher than the spring loaded 9 
tine chisel plough despite the depth, working width and speed being greater for the 9 
tine one. Other implements with higher engine power requirements are mouldboard 
ploughs, disc ploughs and no till planters.  In analyzing the results, it has to be 
understood that the following factors are crucial in influencing drawbar power results : 
speed, soil type, moisture content, wheel slip, working depth, working width and size of 
implement hence a simple comparison of all the implements is not possible. In fact, It 
would be very interesting to carry out specific tests to see how all these factors 
influence draw bar power for different implements under South African conditions. The 
Bothaville tests were done under drier conditions compared to the Parys ones. 
 
All the tests at the two sites were done in sandy loam soils and statistical analysis will 
be done to get data for clay soil and clay loam soils based on data already available in 
the ñGuide to Machinery Costs 2010/11ò. 
 
The resources and time utilized in the project are summarized in the project 
management chapter.  
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1.  INTRODUCTION  

 

1.1  Background Information  

This is the second and final phase of the project which started in 2010. Results of the 
first tests are in the first report submitted to the Maize Trust in March 2011 and this 
report only contains results of the second phase. The whole purpose of the field tests 
was to measure draw bar power requirements for implements which are not currently in 
the  manual called ñGuide to Machinery Costsò updated annually by the Department of 
Agriculture, hence only new machinery not in the old manual were tested. 
 

Agriculture like any other industry has seen an influx in the quantity of new machinery 
developed and made available to the farmers. Information on performance of the new 
machinery in terms of field capacity, fuel consumption, drawbar power requirements is 
very important in helping the farmer make an informed decision on selection of 
machinery suitable to his circumstances. However, such information on new machinery 
is not readily available. For farming to be sustainable, the farming enterprise has to be 
economically viable.  
 
Draft power requirement data is an important factor in selecting suitable tillage 
implements for a particular farm situation. The power requirements differ according to 
the following: speed, soil type, moisture content, wheel slip, working depth, working 
width and size of implement. Hence all these parameters were measured together with 
draw bar power. Two sites in Bothaville and Parys were used for the tests with the 
former covering soil engaging implements and planters, whilst the latter was only used 
for no till planters and a ripper. In Bothaville, implements provided by BP Implemente 
were tested and in Parys, the implements were provided by Valtrac.  
 
Agricultural specialists, farm managers and consultants can only make informed 
decisions on selection of tractors and implements based on their performance 
parameters. Proper selection and matching of implement to the tractor is essential to 
reduce operational cost and ensure effective and efficient farm machinery utilization.  
 

1.2  Project Objectives  
 

The purpose of this project is to update the ñGuide to Machinery Costsò regarding the 
drawbar power and field capacities of new generation implements. This is being 
achieved through: 

¶ determination of draft power requirements for selected new implements. 

¶ determination of fuel consumption at both 540 rpm and 1000 rpm for different 
engine power output in the laboratory. 

¶ determination of implement field capacity. 

¶ determination of soil profile where a tillage implement was used. 
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1.3 Project Team 

 
Table 1.3 : Project team 
 

Name Organization Role

Prof T.E. Simalenga ARC - IAE Research Institute Manager

Mr S. Sibanda ARC - IAE Programme Manager

Mr J. van Biljon ARC - IAE Project Leader

Mr B. Chirende ARC - IAE Project Coordinator

Mr M.F. Matlwa ARC - IAE Project Member

Mr P. Makwela ARC - IAE Project Member

Mr M. Ncokazi ARC - IAE Project Member

Mr G. Stoltz ARC - IAE Project Member

Mr P. Botha Grain SA Project Member

Mr R. Botha BP Implemente Project Member

Ms B. Cilliers Valtrac Project Member  
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Fig. 2.1 Kobie de Beer  Farm - Bothaville 

 

Fig. 2.2 Mooihoek  Farm -  Parys 

2.  IDENTIFICATION OF TEST LOCATIONS 

Field tests were conducted on two different farms in Bothaville and Parys. The 
identification of the farms was done with assistance from BP Implemente and Valtrac. In 
choosing the sites, soil type, accessibility and soil moisture content were considered. 
The Parys farms are used for conservation agriculture hence only no till equipment were 
tested there. The farms are shown in Fig 2.1 and Fig 2.2. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Soil samples were taken from all the sites at a depth ranges of 0 ï 250mm. The soil 
moisture content and percentage clay content were determined by the Agricultural 
Research Council - Institute of Soil, Climate and Water (ISCW) using the oven dry 
method , hydrometer and 7 Fractions test. 
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3. LIST OF IMPLEMENTS 

 

The following implements were tested at the two test sites: 
 

3.1  Bothaville  
 

1. BP Implemente  4 Furrow Pipe Type Disc Plough (SKTLP 4) 
2. BP Implemente  4 Share Mouldboard Plough (RPG 4)          
3. BP Implemente  5 Share Mouldboard Plough (BPP 5) 
4. BP Implemente  7 Tine Non-spring loaded Chisel Plough (CS 7) 
5. BP Implemente  9 Tine Spring loaded Chisel Plough (CSS 9)  
6. BP Implemente  3 Furrow 18 inch Mouldboard Plough (BPP 3)  
7. BP Implemente  1.3 m Disc Harrow (OFL 12)  
8. BP Implemente  1.85 m  Disc Harrow (000MOFL 16) 
9. BP Implemente  1.85m Heavy Duty Disc harrow (OF 16 )  
10. BP Implemente  2.75 m Trailed Disc harrow (OFH 24 )  
11. BP Implemente  Kongsklide Vibroflex Tiller (VBT3/13 )  
12. BP Implemente  Field Span (SVT4000) 
13. BP Implemente  Rolling Cultivator (000A116A04) 
14. BP Implemente  Mac 2 - 2 Row Planter (BP90 MK II) 
15. BP Implemente  Mac 2 - 4 Row Planter (BP90 MK II) 
16. BP Implemente  4 Row Planter (000A633P02) 
17. BP Implemente  6 Row  Tandem Rolling Cultivator (000 A116A08)  
18. BP Implemente  Medium Duty Trailed Disc Harrow (MOFH18) 

 

3.2  Parys 
 

1. PDCM19-19 Row Planter  
2. Cop Suprema 64 Tatu 4 Row Planter 
3. PST 4 Flex 6 Row Planter  
4. 6 Row Jumil 3090 PD Planter 
5. Ast matic 5 Tine Ripper  
6. Montana Ecoranger 2000 -17m Boom Sprayer  
7. Semeato PD21 8 Row Planter  
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4. TEST METHODOLOGY 

 

4.1 Draw Bar Power Tests 
 
The following test procedure was used for draw bar power requirements: 

¶ The first step was to do an engine power test at 540 rpm and 1000 rpm in the 
laboratory to determine the relationship between fuel consumption and power 
output. Graphs for regression analysis were produced. 

¶ Initial trial runs were done at ARC ï IAE Institute before going to the field. 

¶ Then the actual field tests followed.  

¶ The required implement to be tested were hitched onto the 3-point hitched 
dynamometer or drawbar depending on the type of implement. 

¶ The 3-point hitch dynamometer was set correctly.  

¶ In the field, a trial run with the implement to set the working depth, operating 
speed and level of the implement was also done.  

¶ Then TCE software was used for recording the drawbar power of the implement. 

¶ In using the TCE software, zero calibration of all the bridge channels on the data 
logger was done first. The bridge channels included the strain gauge bridges on 
the 3-point dynamometer as well as the working depth instrument. 

¶ The data logging process was started, and the test run was performed at the 
same working speed and depth as set on the trial run. During the test run all the 
data was logged onto the data logger memory bank at 100 Hz.  

¶  To measure the soil profile, a ditch was opened. Care was exercised in 
removing the disturbed soil created by the implement. 

¶ The data was then downloaded from the logger to the computer on the base 
station. 

¶ A computer software (Glyphworks) was then used to process the data and carry 
out all the necessary calculations. A pro-forma report was then compiled for 
every implement tested and then a final report was generated for each 
implement. 

¶ A soil sample was taken at every test plot in order to determine the soil moisture 
and clay content. 

 
4.2 Hydrometer Method for clay content measurement 
 
This method quantitatively determines the physical proportions of three sizes of primary 
soil particles as determined by their settling rates in an aqueous solution using a 
hydrometer. Settling rates of primary particles are based on the principle of 
sedimentation as described by Stokesô Law and measured using a hydrometer. The use 
of the ASTM 152H-Type hydrometer is based on a standard temperature of 20 oC and a 
particle density of 2.65 gcm-3 and units are expressed as grams of soil per liter. For 
specific samples, the method may require the pretreatment removal of soluble salts, 
organic matter, carbonates and iron oxides with subsequent dispersion using sodium 
hexametaphosphate. Corrections for temperature and solution viscosity are made by 
taking a hydrometer reading of a blank solution.  
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4.3. Oven Dry Method for soil moisture content measurement 
 
The soil moisture content is expressed by weight as the ratio of the mass of water 
present to the wet weight of the soil sample (wet basis), or by volume as ratio of volume 
of water to the total volume of the soil sample. The former is the method used by ARC ï 
ISCW. To determine any of these ratios for a particular soil sample, the water mass 
must be determined by drying the soil to a constant weight and measuring the soil 
sample mass after and before drying. The water weight is the difference between the 
weights of the wet and oven dry samples. The criterion for a dry soil sample is the soil 
sample that has been dried to constant weight in oven at temperature of 105 oC.  
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5. INSTRUMENTATION 

 

5.1  Three point hitch dynamometer 

A 3-point hitch dynamometer was used to measure the drawbar pull of all the 3-
point hitched implements Fig 5.1.1 and 5.2.2). The dynamometer measures all the 
force components on every hitch point i.e. vertical, horizontal and lateral 
components. The top-link hitch point measures both pull and push forces. The 
resultant pulling force is then measured by using the data from all three measuring 
points. 
 

 
 
 
    Fig. 5.1.1   3-point hitch implement              Fig. 5.2.2   3-point hitch dynamometer 
 

5.2  Drawbar strain gauge 

A strain gauge was mounted onto the tractor drawbar in order to measure the 
pulling force in kN of drawbar pulled implements (Fig. 5.2.1 and 5.2.2). 
 
 

 
 
 
 
 
 
 
 
               Fig. 5.2.1 Drawbar pull implement                       Fig. 5.2.2 Tractor drawbar 
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5.3  Operating speed 

The operating speed was measured using a gps unit mounted on the tractor (Fig. 
5.3). 
 
 
 

 
 
 
 
 
 
                                            

 Fig. 5.3  GPS unit 
 

5.4  Wheel slip 

The difference in back wheel speed and forward speed (measured by the gps), 
was used to calculate wheel slip. 
 
The back wheel speed was determined by using a magnet read switch and 
magnets attached to the back wheel hub. The pulses for every wheel rotation were 
measured and then related to wheel circumference (Fig. 5.4.1 and 5.4.2).  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
      
          Fig. 5.4.1 Operating Speed with gps    Fig. 5.4.2  Wheel Speed with magnet switch 
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5.5  Engine speed 

Engine speed was calculated by measuring the PTO speed and taking into 
account the gear ratio between the PTO speed and engine speed. The PTO 
speed was measured using a speed pick-up on the PTO shaft (Fig. 5.5). 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
    
                                                  Fig. 5.5 Speed pick-up on PTO shaft 
 
 

5.6  Fuel consumption 

Fuel consumption was measured using an oval flow geared sensor. Provision for 
the injector pump and injectors back flow was made by using an accumulator (Fig. 
5.6.1 and 5.6.2).  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
           
 
          Fig. 5.6.1Fuel flow meter                       Fig. 5.6.2    Fuel flow measuring system 
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5.7  Implement working depth 

Implement working depth was measured using a variable resistant pot, mounted 
on a link arm connected to the top-link (Fig. 5.7). The moment the implement is 
lifted or lowered, the link angle changes, and hence the resistance changes as 
well. The resistance is calibrated according to the up and down movement of the 
implement. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
               Fig. 5.7 Working depth sensor 
 
 
 

5.8  Soil Profile measurement 

Soil profile is the profile of the soil disturbed by an implement. This profile is 
measured using two lazer measuring units moved on a steady beam (Fig. 5.8). 
One lazer beam measures the X distance against a reference plate, while the 
other beam measures the y distance of the profile. The profile area is then 
calculated using the measured x and y distances. 
 
This area calculated is then the actual amount of soil disturbed by the implement. 
 

 
 
                                          Fig. 5.8 Soil Profile meter with Laser Unit 
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5.9  Data logger 

A data logger was used to log the data of all the sensors on the tractor. The logger 
consists of different layers which are an analogue, digital, gps and main board 
layer. The logger is a very robust unit which can handle dusty and vibrating 
conditions. One of the features of the logger is that it can log data at a very high 
frequency. High frequency logging help compile good averages of data output 
(Fig. 5.9.1 and 5.9.2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
           

    Fig. 5.9 1 Data logger box                               Fig. 5.9. 2  Data logger unit 
 
 
 
 

5.10  Communication 

Communication between the data logger on the tractor and the base station was 
possible using a RF radio system (Fig. 5.10.1 and 5.10.2). The radios can 
communicate at a distance of up to 3km line of sight. Communication between the 
two can be in real time of testing or later if the information is stored in the logger 
first. Communication is used to control the logger functions, get real time data 
reading on the computer or to offload the data from the data logger onto the 
computer at the base station. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
     
   
     Fig. 5.10.1  Base station with notebook          Fig. 5.10.2  Tractor with radio unit 
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5.11  Driver display unit 

The driver display unit is attached in front of the tractor driver, and used to display 
any programmed variable such as working speed, wheel slip and engine power 
used (Fig. 5.11). A maximum of four variables can be displayed at a time. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
             
 

           Fig. 5.11 Display unit 
 
 

5.12  Remote switch 

A remote switch can be used to start and stop the data logging process on the 
logger. This facility can be used if there is shortage of people to operate the 
notebook on the base station (Fig. 5.12).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                      

                        Fig. 5.12  Remote switch 
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6. CALCULATIONS  

 

The following calculations were done: 
 

6.1 Engine Power (kW) 
An engine power test was done to create graphs showing the relationship 
between engine power (kW) and fuel consumption (litre/hour) (Graph 6.1.1 
and 6.1.2). A formula was created using excel to calculate engine power (kW) 
when fuel consumption is measured (litre/hour). 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
             Graph 6.1.1 Engine Power Formula at full rpm 

 
 

The formula for engine power is the following: 
 
  Engine Power (kW) = Fuel Consumption (l/h) ï 8.1815 
  (@ full revs)                        0.2374 
 
 
  Engine Power (kW) = (-0.0449 x FC^2)+(5.3794 x FC) ï 24.997 
  (@ 1900 revs) 
 
      Where FC = Fuel Consumption (liter/hour) 
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             Graph 6.1.2 Engine Power Formula at 540 rpm 
 

  

6.2 Work Rate (ha/hour) 
 

Workrate (ha/hour) = Working width (m) x ws (m/s) x 0.36 
 
Where ws = operating speed measured by the gps 
 
But workrate is normally measured in ha/day and a normal working   day is 
set to 10 hours/day. 
 
Thus Workrate (ha/day) = workrate (ha/hour) x 10 
 

6.3 Fuel Consumption (l/h) 
 

Fuel Consumption (l/h) = Oval pulse frequency x 3.6 
 

6.4 Specific Fuel Consumption (l/ha) 
 

Specific Fuel Consumption (l/ha) = Fuel Consumption (ml/sec) x 3.6 
                                                              Work rate (ha/hour)  

6.5 Wheel speed (km/h) 
 

Wheel speed (km/h) = Pulse frequency x 3.6 x wheel circumference 
                                                8 
 
Where wheel circumference = 5.15 meters 
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6.6 Operating (gps) speed (km/h) 
 

Operating speed (km/h) = gps speed (m/s) x 3.6 
 

6.7 Wheel slip (%) 
 

Wheel slip (%) = wheel speed (km/h) ï GPS Speed (km/h) x 100 
                                              Wheel speed (km/h) 
 

6.8 Drawbar Pull (kN) 
 

Drawbar Pull (kN) = 3-point hitch dynamometer resultant force 
Or 
Drawbar Pull (kN) = strain gauge bridge force measured on the tractor 
drawbar. 
 

6.9 Drawbar Power (kW) 
 

Drawbar Power (kW) = Operating (gps) speed (m/s) x drawbar pull 
OR 
Drawbar Power (kW) = Engine Power (kW) x Traction efficiency 
                                                                 100 
 
Where Traction efficiency = 50% for Sandy soil 
                                             58% for Sandy loam 
                                             66% for Clay loam 
 

6.10 Soil profile area disturbed (m²) 
 

Soil profile area disturbed (m²) = calculated with glyphworks 
 
 

6.11 Implement efficiency (kN/m²) 
 

Implement efficiency (kN/m²) = Drawbar Pull (kN) 
                                                  Profile area (m²) 
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7. PROJECT MANAGEMENT  

 

7.1 Administrative and Material Resources Expenses 

 

Administrative expenses included phone calls, faxes, petrol and diesel.  The 
petrol/diesel was used to travel from Pretoria to the two above mentioned sites.  
Detailed records of all the project expenditures were kept so as to ensure 
transparency and so that the team worked according to the allocated budget of the 
project.   
 
Tables 7.1.1 and 7.1.2 give a summary of costs incurred in this project.  The cost of 
each of the components has been determined by quotations furnished by the 
various suppliers.  The breakdown of each and every item used and its costs is 
provided. 

 
Table 7.1.1 Project expenses for Bothaville 
 

BOTHAVILLE TESTS  
           

ITEM QUANTITY  RATES COST ( R ) 

Transport (Bakkie) 400 km R 3.5 1 400 

Transport (Truck) 630 km R 7 4 410 

Diesel for tractor and 
Generator 

125 litres R 10 

1 250 

Soil Sampling 16  samples R 50  800 

Accommodation 

5 people  * 6 nights  R 350 

8 400 

Subsistence and 
Travelling allowance 

5 people * 7 days R 240 per day 

7 460 

Manpower (Field 
work) 

5 people * 7 days R300 / R 425 / R550 
per hour 81 600 

Manpower (Reporting) 

2 people  R 425 / R550 per 
hour 1 7550 

BP Implemente 
charges (transport and 
seeds) 

  5 027 

Total     127 897 
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Table 7.1.2  Project expenses for Parys 
 

PARYS TESTS 
   

    ITEM QUANTITY  RATES COST ( R ) 

Transport (Bakkie) 400 km R3.5 1 400 

Transport (Truck) 400 km R7 2 800 

Diesel for tractor and 
Generator 

125 litres R10 1 250 

Soil Sampling 12 Samples R50 600 

Accommodation 

4 people  * 3 nights  R400 

5 040 

Subsistence and 
Travelling allowance 

4 people R240 per day  

3 160 

Manpower (Field 
work) 

4 people R300 / R 425 / 
R550 per hour 40 800 

Manpower (Reporting) 

2 people  R 425 / R550 per 
hour 11 700 

Wheel jockey  1 376  376 

Total     67 126 

    

    Total Costs for Bothaville and Parys 195 023.00 
 
 

7.2 Project Plan 

The project work plan is shown in Table 7.2 
 
 
Table 7.2  Project plan 

 ACTIVITY DURATION MILESTONE 

Identification of companies with 
implements for land preparation, 
planting and spraying 

May 2011 to July 2011 Report 

Identification of farms for trials May 2011 to July 2011 Report 

Preparing data sheets 
 

June 2011 to August 2011 Data sheets 

Laboratory tests and Preliminary tests 
at ARC - IAE 

June 2011 to August 2011 Test results 

Transportation of implements to the 
farms 

 September 2011 

  

Conducting on-farm tests September 2011 to December 
2011 

Data collection  

Data processing and Progress report  January 2012 to March 2012 Progress report 
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8. RESULTS 
 

 

The results of the individual implements tested can be seen in the Appendices A, B and 
C.  Appendix A describes the general soil type in the area obtained from the Pedology 
Division of ARC ï ISCW, soil moisture content (wet basis) of the soil and the clay 
content of the soil obtained from the 7 Fractions test and hydrometer method. From the 
results, soils in both sites are sandy loam with different moisture contents. Appendices 
B and C cover all the implement test results in Bothaville and Parys. The first part 
shows results for drawbar power, theoretical field capacity (work rate), fuel 
consumption, wheel slip, implement efficiency, working speed and working width, and 
the second part gives a time history graph of working speed, fuel consumption, engine 
power and drawbar power as they were measured during field tests.  The results in the 
first part are actually averages of the measurements in second part. 
 
A 100 KW tractor was used for the tests hence all the engine power requirements are 
less than that. On average, about 40 % of the engine power is used for draw bar pull. In 
general, BP Implemente planters and the Montana Ecoranger Planter from Valtrac have 
the lowest drawbar power requirements (3 and 1 kW), which is about 12 % and 10% of 
their engine power respectively. The non-spring loaded 7 tine chisel plough had the 
highest engine power requirements of 72 KW followed by a 41 tine cultivator requiring 
69 KW. This was even much higher than the spring loaded 9 tine chisel plough despite 
the depth, working width and speed being greater in the 9 tine one. Other implements 
with higher engine power requirements are mouldboard ploughs, disc ploughs and the 
no till planters which is around 50 KW.  
 
In all cases, any increase in speed resulted in any increase in engine power output 
though at different rates. This is more evident in the AST matic ripper which was tested 
at 3 different speeds and showed a 10 % change in power requirements over a change 
of 1 km/hour. For all the disc harrows which were tested on chiseled field and ploughed 
field, the former always gave a lower engine power, most likely because of less depth of 
penetration. 
 
 The Bothaville tests were done under drier conditions about 2 % soil moisture content 
compared to the Parys ones which had 14 % hence comparison of the results have to 
be done in the context of implement operating conditions. 
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9. DISCUSSION 
 
 
 

¶ The following factors are crucial in influencing drawbar power results : speed, soil 
type, moisture content, wheel slip, working depth, working width and size of 
implement hence a simple comparison of all the implements is not possible. In 
fact, all these parameters have to be the same for any reliable comparison of the 
implement test results. 

¶ Looking at the time graphs of the different implements the results show on 
average fairly even load distributions which means that the data is reliable. 

¶ All the data show that the engine power used is higher than the drawbar power. 
This is because of gearbox, final drive and wheel-slip losses. 

¶ Tyre pressure which is also an important factor to optimize traction, was set as 
specified by the tractor manufacturer. 

¶ Soil moisture content for Bothaville was much lower hence could have 
contributed to higher draw bar power requirements. However, other factors like 
speed, soil type, wheel slip, working depth and working width should be 
considered as well. 

¶ The engine power should be utilized to the optimum in order to have the most 
economic specific fuel consumption in l/ha. 

¶ The implement efficiency in kN/m² is a handy tool to show the efficiency of the 
implement (work done) for the amount of drawbar pull input.  

¶ All the tests in the two sites were done in sandy loam soils and statistical analysis 
will be done to get data for clay soil and clay loam soils based on data already in 
the ñGuide to Machinery Costs 2010/11ò. 
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10. CHALLENGES ENCOUNTERED 
 
 

Effort was made to address the challenges faced in phase 1 tests hence this time the 
tests were much smoother. However there is still something to learn:  
 

¶ Commercial farmers should be involved so that the test conditions are as close 
as possible to the actual farming conditions. 

¶ In all the fields, where possible the following parameters should be kept constant 
to make it easy to compare results : speed, soil type, moisture content, wheel slip 
and working depth. This will make it easier to compare different implements from 
manufacturers.  

¶ The chosen fields should be prepared and have minimal variation of the clay 
content.   

¶ At least three trials runs should be conducted per implement to ensure certainty 
of the results.  
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11.  CONCLUSIONS AND RECOMMENDATIONS 

 
It can be concluded that : 

¶ Conventional planters and sprayers require less drawbar power than no till planters and 
soil engaging implements. 

¶ As speed increases, the engine power output increases as well. 

¶ For disc harrowing, the chiseled field requires less power than the ploughed field. 

¶ The time history graphs show that data obtained is reliable basing on the evenness of 
the graphs. 

¶ The soils in Parys and Bothaville are not very different, both sandy loam. 
 
It is recommended that:: 

¶ the effect of speed, soil type, moisture content, wheel slip, working depth and 
working width on draw bar power for each implement  be investigated. 

¶ tests be conducted on all the implement product range from different companies. 

¶ tests be conducted at various locations and soil types. 

¶ different working depths and speed must be included in the tests. 

¶ the updating of the work rates in the guide to machinery cost requires constant 
working depth at different speeds. 

¶ these data is of great value for the farmers to do proper mechanization planning. 
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12.   Appendix A: ICSW Soil Property Evaluations 
 
12.1 Bothaville 
 
12.1.1 Bothaville Soil Type 
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12.1.2 Soil Moisture Content and Hydrometer Tests 
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12.2 Parys 
 
 

12.2.1 Parys Soil Type 
 
 

 
 
 
 
 
 
 
 
 


