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Improvi; Ariltural Mecaisation

for Small-Scale Farming in South Africa

mall-scale  machinery is
Shelping farmers reduce their

dependence onmanual labour
and improve the efficiency of field
operations. However, affordability,
financing, maintenance support
and operator training remain
significant barriers to its wider
adoption among South African
farmers.

Small-scale mechanisation has an
important role to play inimproving
productivity among South Africa’s
small-scale farmers.

For many years, farming in
the country’s small-scale rural
production areas has relied
heavily on manual labour. Labour-
intensive production practices
have restricted the scale at which
farmers can operate and have thus
contributed to low yields.

The physical demands associated
with manual farming have also
made agriculture less attractive to
young people. As a result, farming
in many rural areas has largely

been undertaken by retired and
elderly people.

This  situation is  gradually
being addressed through the
introduction of machinery and
equipment suited to smaller
farming operations. These
technologies include two-wheel
tractors, small rotavators and
tillers, engine-driven sprayers and
mechanical threshers.

By helping farmers complete
essential production activities
more quickly and efficiently, small-
scale mechanisation can improve
crop production while reducing
the physical burden placed on
agricultural workers.

Reducing dependence on manu-
al labour

Smallholder and rural farmers
in South Africa continue to
rely heavily on manual labour
throughout the production cycle.

Workers are commonly hired to

perform activities such as tilling,
planting, spraying, weeding and
harvesting. One of the reasons
for this dependence is that South
Africa does not have a local
manufacturer of small tractors and
must therefore rely on imported
equipment.

In recent years, private companies
have begun importing tractors
and implements designed for
small-scale mechanisation. These
machines are intended to improve
the efficiency of field production
and include two-wheel tractors
and electric tractors.

Small tractors for field opera-
tions

The two-wheel tractors available in
South Africa are mainly imported
from Brazil, China and India by
various suppliers.

Often referred to as walk-behind
tractors or hand tractors, these
machines are particularly suitable
for small-scale farming. In South
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Africa, they are primarily used for of purchasing even relatively small

soil preparation, weeding and
harvesting.

machines remains a considerable
challenge for small-scale farmers.

Different nozzle sizes can also be
fitted to the sprayer, depending
on the chemical application being
undertaken.

“Small-scale mechanisation can reduce labour requirements, improve operational
efficiency and help farmers complete critical tasks within shorter production

The tractors are powered by either
diesel or petrol engines, with
power outputs ranging from 3.7
kW to 15 kW.

Common implements used with
these tractors include small

rotavators, disc harrows, trailers
and paddy wheels. The availability
of different implements allows
the tractor to support several
operations  within a small-scale
farming system.

Figure 1: Examples of two-wheel,
hand-operated tractors available
in the South African market for
small-scale farming. Source:
Afrimart and AgriMag.

The use of smallholder mecha-
nisation tractors can reduce pro-
duction costs and help make ag-
riculture more appealing to South
African youth. However, the cost

windows.”

Many farmers consequently de-
pend on government donations or
grants, as well as donations from
private companies, to obtain ma-
chinery.

Farmer cooperatives provide one
possible approach to improving
affordability. By organising into
cooperatives, farmers can pool
their financial resources, share the
costs of ownership and maximise
the utilisation of machinery across
several farming operations.

! Engine-driven sprayers

Sprayers are used in agriculture
to apply herbicides, pesticides
and fertilisers.

| Large commercial farmers in
& South Africa generally use
equipment such as boom
" sprayers and drones to apply
agrochemicals to their crops.
Small-scale farmers, by
comparison, remain highly
dependenton manual methods
of agrochemical application.

Powered backpack sprayers
have recently become available
for use by small-scale farmers
in South Africa. These sprayers
have a relatively simple design and
are easy to use and affordable.

The backpack sprayer is fitted with
a small petrol engine designed for
continuous operation. It can be
operated for several hours without
stoppingandisparticularlysuitable
for smaller fields, greenhouses and
orchards.
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Figure 2: An example of apowered
backpack sprayer compatible
with small-scale farming. Source:
TAAT Clearinghouse, 2022.

reduce

threshers
postharvest losses

Mechanical

Many small-scale farmers in South
Africa still use manual threshing
methods to separate grain from
harvested crops.

These methods include beating,
hand shelling and trampling.
Although widely used, manual
threshing is labour-intensive and
time-consuming. It can also result
in grain losses, contamination and
poor grain quality.

Small-scale mechanical threshers
provide farmers with a more
efficient alternative by rapidly
separating grain from crop
residues.

Depending on their design, these
threshers can be used to process
maize, wheat, sorghum, millet,
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beans and groundnuts.

Most small-scale threshers are
powered by petrol or diesel
engines, electric motors or small
tractors. This makes them suitable
for use by individual farmers as
well as farmer cooperatives.

access to finance, inadequate
technical support, shortages of
spare parts and a lack of skilled
technicians.

Operators also require appropriate
training to ensure that threshers
are used safely and efficiently.

“Without affordable finance, technical support, spare
parts and trained operators, the full benefits of small-
scale mechanisation will remain difficult to realise.”

Mechanical threshers can signifi-
cantly reduce labour requirements
and shorten the time required to
complete harvesting operations.
They can also improve grain qual-
ity and minimise postharvest loss-
es.

By increasing processing capacity,
threshers allow farmers to prepare
largerquantities of grainforstorage
or marketing. The equipment can
alsobeshared through cooperative
mechanisation services, reducing
the cost that would otherwise be
carried by an individual farmer.

Figure 3: Agricultural Research
Council staff testing a locally
available thresher in the field.

Benefits of small-scale mecha-
nisation across the production
cycle

Small-scale mechanisation can
deliver several practical benefits to
farming operations.

Machinery allows farmers to
complete agricultural tasks within
shorter periods, helping to increase
production. This is particularly
important during peak planting
and harvesting periods, when
labour shortages may affect the
timely completion of essential
work.

Mechanisation can reduce over-
all labour requirements while im-

Despite these advantages, the
adoption of small-scale threshers
remains limited.

The major barriers include high
machinery purchase costs, limited

proving the efficiency of planting,
weeding and harvesting opera-
tions.

The use of machinery also reduces
the physical strain placed on

NUFARMER AFRICA | Sept/Oct 2026 VOL 30 NO 5.

workers and can improve safety
compared with performing the
same operations manually.

Collectively, these advantages
can enable small-scale farmers to
undertake production activities
more efficiently and manage larger
quantities of crops.

Cost and support remain major
obstacles

Although small-scale mechanisa-
tion offers clear operational ben-
efits, several obstacles continue to
restrict its adoption.

Machinery and implements can be
expensive for small-scale farmers
with limited financial resources.
Farmers also struggle to access the
credit and financing required to
purchase equipment.

The shortage of technical support
and  mechanisation  service
providers creates an additional
challenge. Farmers may have
difficulty obtaining assistance when
equipment requires servicing or
repairs.

South Africa also faces a shortage
of technicians with the skills
needed to repair and maintain
small-scale machinery and
implements. Limited access to
spare parts can further restrict
the continued operation of
equipment, particularly in rural
farming areas.

Properstorageisanotherimportant
consideration. Some small-scale
farmers do not have adequate
facilities or infrastructure in which
to store machinery securely and
protect it from damage.

Mechanisation must also be
managed responsibly. Improper
use of machines and implements
can contribute to soil compaction,
erosion and land degradation.
Continue on Page 74
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Appropriate equipment selection,

operator training, maintenance
support and responsible machinery
use are therefore essential if small-
scale farmers are to realise the full
benefits of mechanisation.

A shared approach to mechani-
sation

Small tractors, engine-driven
sprayers and mechanical threshers
offer practical opportunities to
improve the efficiency of small-
scale agricultural production in
South Africa.

~ cooperatives

These technologies can reduce
dependence on manual labour,
shorten production and processing
times, improve grain quality, reduce

postharvest losses and lessen
the physical demands placed on
agricultural workers.

However, the benefits of mechani-
sation cannot be separated from

Addressing the remaining financial
andtechnical barriers willbe essential
to expanding the responsible
use of small-scale mechanisation
across South Africa’s rural farming
communities.

“Farmer cooperatives can improve access to machinery
by pooling financial resources, sharing ownership costs
and maximising equipment utilisation.”

the challenges of affordability, fi-
nancing, technical support, main-
tenance, storage and training.

Shared ownership through farmer
and cooperative
mechanisation services can help
farmers distribute ownership costs,
improve machinery utilisation and
make equipment more accessible.
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SMALL-SCALE MECHANISATION: OPPORTUNITY AND OBSTACLES

Small-scale machinery can transform the way rural farmers prepare land, manage crops and process harvested
produce. Two-wheel tractors, powered backpack sprayers and mechanical threshers can reduce dependence
on manual labour and allow essential farming operations to be completed more efficiently.

Key benefits
. Faster completion of planting, weeding, spraying and harvesting activities
. Reduced labour requirements during peak production periods
« Less physical strain on agricultural workers
- Improved operational efficiency
« Reduced harvesting and processing time
- Improved grain quality
- Lower postharvest losses
- Greater quantities of grain available for storage or marketing

Main barriers
« High machinery and implement purchase costs
- Limited access to credit and financing
« Lack of technical support and mechanisation service providers
» Shortages of trained technicians and spare parts
- Inadequate equipment storage facilities
« Insufficient operator training
- Risk of soil compaction, erosion and land degradation where machinery is used incorrectly

A cooperative solution

1. Farmer cooperatives can make mechanisation more accessible by allowing members to pool resources, share

machinery ownership costs and improve equipment utilisation.
2. Cooperative mechanisation services can also enable several farmers to use tractors, threshers and related

implements without each farmer having to purchase the machinery individually.
3. However, shared ownership must be supported by proper operator training, maintenance arrangements, secure
storage and responsible equipment use.
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