26)  FIELD CAPACITIES OF AGRICULTURAL MACHINERY  :  EXPLANATION
The field capacity in ha/10-hour day = Speed in km/h x working width in m x N.

Where N = Field Efficiency, which is measured as a decimal.  The field efficiency factor allows for the time spent turning on the headlands, refueling the tractor, filling seed and fertilizer bins on a planter, etc.  Listed in the tables which follow are average field efficiencies for a selection of different operations.  In practice this figure might differ from the actual values, depending on how efficiently the operations are carried out.

EXAMPLE 1

A single-tine subsoiler is used at a speed of 5 km/hr and at a spacing of 2m.  From field observations it is determined that 17 percent of the time is spent on turning at the headlands and refueling the tractor.  Determine the field capacity.

Working speed
=
5km/hr


Working width
=
2m


Field efficiency
=
100 – 17
= 
83% i.e. 0.83 as a decimal


Field capacity
=
5 x 2 x 0.83 





=
8.3ha/10-hour day.
In the following tables the column “kW REQUIRED” gives an indication of the actual power required to carry out the operation at specified field capacity. It should be kept in mind that a naturally aspirated engine working under Highveld conditions can only deliver approximately 80% of its rated power as measured at sea level.  A turbo-charged engine is assumed not to lose any power with an increase in altitude.  Therefore, if the table indicates that 40kW is required, a tractor with an advertised rated power of 40/0.8 = 50kW has to be used.  If the tractor is fitted with a turbo-charger, a 40kW turbo-charged tractor would suffice. In some places in the tables a recommended tractor size is specified.  This is for certain operations where the physical size of the tractor, and not the power of the tractor, determines the field capacity for the operation.   An example of such an operation is the use of a high speed planter where a smaller tractor is unstable at high speeds although sufficient power is available.  The lifting capacity of a three-point hitch may also be a limiting factor in certain operations.
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26)  FIELD CAPACITIES OF AGRICULTURAL MACHINERY  :  EXPLANATION
The field capacities listed in Table 1 can be adjusted to suit the specific requirements by interpolation between the work rates for the machines.  If for instance, a 55kW tractor is available and the work rate for ploughing in a sandy soil has to be determined, it can be done as follows:

Available kW at Highveld altitude 
= 0.8 x 55
= 44kW

From Table 1 it can be seen that 48kW is required to plough 10Ha per day.

The field capacity with 44kW available will then be:

Field Capacity (ha/10-hour day)
= (10ha/day x 44kW) ÷ 48kW






= 9.2ha/day

Table 1 usually provides for three soil types, namely sandy, sandy-loam and clay-loam.  This classification is very wide and the work rates have to be modified for operating (ploughing, discing, plnting, etc) in the specific soil, and comparing these rates with the field capacities in Table 1.  The tabulated figures can then be adjusted for the specific soil type.
(By J. Pretorius and A.J. Heynes, Pr. Eng., Directorate: Agricultural Engineering.)

99
DAFF; Sub-Directorate: Economic Analysis










KZNDARD; Sub-Directorate: Agricultural Economics
PAGE  

