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1 INTRODUCTION
Index was requested by Metroprojects to investigate the agricultural potential of a proposed development
of Leachville Extension 2. It is located within Ekurhuleni Metro. This report was prepared based on site
visits in December 2017 and February 2018.
Figure 1. Locality of the site

The output of the report is:




a discussion of the natural resources that influence agricultural potential;
sensitivity to agriculture and the impact on agricultural resources;
assessing the potential income from main enterprises

2 PROCESS
The northern part of the site was flown in a mosaic pattern with a Unmanned Aerial Vehicle (UAV),
commonly referred to as a drone in December 2017. From these high resolution photos (5,4 megapixels
per photo at a resolution of 6,5cm per pixel), the following was prepared:
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Georectified orthophotos (the photos can be placed on the correct spatial position on earth, and,



A digital terrain model (DTM) was generated.

Profile pits were investigated by soil auger and described. The analysis focussed on soil and land properties
such as depth, water table status, soil structure strength, rockiness, etc, i.e., properties that are used in
determining arability of land.
The locations were geo-located by GPS and placed on a base map in Arc MAP from where it was used for
further mapping and calculations on feasibility.

3 DESCRIPTION OF THE SITE
3.1

LAND USE



The land towards the south of the site is cultivated;



The southern portion of the site is urban, the northern party is vacant and is where the survey
concentrated.

Figure 2. Map indicating surrounding land uses

3.2
3.2.1

NATURAL RESOURCES
Regional overview

 The site falls in the summer rainfall region of South Africa with a peak in November and February;
 Frost can be expected for 44 days of the year;
 Hail is a common occurrence.
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3.2.2

Rainfall

The rainfall pattern is typical of the Summer Rainfall Region of South Africa, where the major part of
rainfall commences in October and continues to March. The averages of all the stations in the study area
have received a minimum of 641 mm and a maximum of 667 mm. Rain occurs on about 57 days per year.
The rainfall can be classified as more than 20% reliable.
3.2.3

Temperature

The site is located on the central northern Highveld that experiences moderate summer temperatures and
cold winters. Average highest temperatures are in December and January when 28°C is reached. This
gradually diminishes to around 7°C in mid-winter.
Frost is common in winter and can occur from as early as April to as late as September.
3.2.4

Wind

The predominant wind direction is from the west-north-west and less frequently from the south. Daytime
has wind predominantly from the north-west while at night the winds blow from the east. Night time
experience a decrease in wind speeds. The average wind speed increases from August and reaches its peak
in October. Autumn is relatively free of wind.
3.2.5

Growing season

The growing season commences in middle October when precipitation exceeds 50% of transpiration. The
winter period is dry with little or no vegetative growth.
Veld fires are common.
3.2.6

Topography

The site is in the headlands of a drainage channel, it has a very even slope. Dark reddish brown Hutton
soils were found on the terrestrial portion on the south and western portions. The site is only 1,0 to 2,0
metres above the watercourse. The southern part is already urban and was not evaluated in terms of
agricultural potential.
The watercourse forms a wide valley floor that is likely within the 1:50 year floodline and that is seasonally
saturated. The uplands soils are on the crest and mid-slopes are freely drained with no wetlands
properties. These are potentially arable. The lower laying wetlands and adjoining land is well defined and
overgrown with Phragmites australis and a variety of sedges.
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Figure 3. Section through the site

3.2.7

Soil

The boundaries were verified by
soil surveys. The observation
points and soil types are
indicated in Figure 5.
Soil types found on the site are
as follows:
Hutton
A narrow strip of reddish brown
soils were found in the southern
part of the property. These soils
consists of red topsoil that
overlies red apedal or
moderately structured subsoil
that is free of mottles or course
fragments. Red sands were
recently dumped on this portion
and levelled. As such, per
definition, it is a man-made soil
that can be classified as Witbank
soil form.
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Figure 4. Observations made of soils on the site

Oakleaf / Avalon
The mid-slope of the
topography consists of greyish
brown topsoil that overlies
yellow of greyish sand. The
subsoil has moderate amounts
of mottles and discolorations
caused by organic matter. The
soil is shallower than 500mm.
Sepane
Much of the site consists of
Sepane soil, which is greyish
brown and dark grey topsoil
that overlies structured subsoil.
The infiltration rate of these
soils are slow, with the result
that drainage is often through
surface flow during high rain
events.
The Sepane soil are not gleyed
above 500 mm and the soil
properties usually don’t
promote wetland plant species
to develop.
Katspruit
These soil types occur in the
lower lying portions of the site
Figure 5. Soil observations
and where the canals were dug
to try and promote drainage.
Dominant soil forms are Katspruit, Rensburg, and Sepane. The subsoil is gleyed and typical of wetlands.
Table 1. Soil types
Map unit
Housing
Hu600
Oa/Lo
Rubble/park
Se400
WC
Total
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Dominant soil types
Hutton, Witbank, Avalon
Oakleaf, Longlands, Avalon
Witbank, Rubble
Sepane, Katspruit, Rensburg
Watercourse

Land capability
Class viii
Class ii
Class v
Class viii
Class vi
Class viii

Area
18.97
3.08
4.46
4.04
17.49
4.49
52.53

Photo 1. Hutton and Oakleaf soils covered with overburden

Photo 2. Shallow Sepane and wetland soils

3.2.8

Hydrology

The site has no clear watercourse. Water drains as surface flow during rain events. A ditch was excavated
to aid surface drainage.
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There is no water available for irrigation, also most soils on the site is not suitable for irrigation purposes.
3.2.9

Vegetation

General description of vegetation
The land in its natural state is grassland.
1) Aristida, Eragrostis, Tagetis and Campuloclinium macrocephalum becomes more prevalent on the
edge of the stream.
2) Grass and sedges occur along the saturated and zone. Phragmites, Imperata cylindrical and various
Cyperus species were identified.

Photo 3. Grassland on the terrestrial zone.
Sepane and Avalon soils

Photo 4. Water saturated area on Sepane soils

Carrying capacity for livestock
The estimated long term grazing capacity is 4 ha/large livestock units (LSU). The approximately 24 hectares
that is not under housing and other infrastructure will, therefore, be able to carry 6 livestock.

4 LAND USE CAPABILITY OF THE SITE
4.1.1 General
Land capability classes are interpretive groupings of land with similar potential and limitations or similar
hazards. Land capability is a more general term than land suitability and more conservation oriented. It
involves consideration of (i) the risks of land damage from erosion and other causes and (ii) the difficulties
in land use owing to physical land characteristics and, (iii) climate.
The classic eight-class land capability system (Klingebiel & Montgomery, 1961) was adopted for use with
AGIS in South Africa.
This report uses the land capability published by the National Department of Agriculture in AGIS.
Land Capability is determined by the collective effects of soil, terrain and climate features and shows the
most intensive long-term use of land for rain-fed agriculture. At the same time, it indicates the permanent
limitations associated with the different land-use classes (refer to Table 2).


Order A: Arable land – high potential land with few limitations (Classes i and ii)



Order B: Arable land – moderate to severe limitations (Classes iii and iv)
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Order C: Grazing and forestry land (Classes v, vi and vii)



Order D: Land not suitable for agriculture (Class viii)

Table 2. Land capability classes – intensity of land uses
LAND CAPABILITY
Order

Arable

Classes

A
B
C

Non
arable
D

Grazing and Forestry
Wildlife

Forestry

Veld

Pastures

Crop production
Limited

Moderate

Intensive

Very
intensive

i
ii
iii
iv
v
vi
vii
viii

4.1.2 Capability classification
Certain agricultural activities are best suited within each capability class. But, for example, available water
for irrigation could create farming opportunities on Land Capability Classes iv and poorer. Class i capability
is only suitable for grazing if the climate is not favourable.
The Gauteng potential atlas (GAPA) is a compendium of data related to agriculture. One of its layers is
description of the land capability.
According to the atlas, most of the land is Class ii, with the shallow highly structured soils and the
watercourse that falls into the non-arable Class v.

Figure 6. Soil capability (GAPA)
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4.1.3

Assessment of the site

A detailed soil survey done by Index found that the land capability of GAPA was fairly accurate.
The following were found:


The reddish brown soils in the far southern portion of the site, were classified as Hutton and Shortlands.
They fall into Capability Class ii and is medium potential. These soils are arable arable;



The middle and northern portions of the property consists of grassland and wetlands. The Oakleaf and
Longlands falls into Classes v and the waterlogged and shallow Sepane soils, into Class viii.

Table 3. Extent of land capability classes
Class
HIGH POTENTIAL
1. Class ii
NON-ARABLE SOILS
1. Class v
2. Class viii
3. Housing
Total

Area (ha)
3,08
4,46
26,02
18,97
52,53

According to the land capability grading, 3,08 hectares falls into Class ii, which is considered arable, the
balance of 49,45 is not arable.

5 ECONOMIC VIABILITY OF LAND PARCEL
5.1

BACKGROUND

This land parcel must be assessed as a production unit on its own, it has separate title and is not part of an
adjoining farm.
If the land is to be farmed, it will require that the necessary farming infrastructure be installed and that
mechanisation equipment be obtained to make farming happen.
The purpose of Act 70 of 1970 is to maintain viable farming units. Per implication, farming units and
farming potential should be assessed for its economic viability. The Department should, therefore, also
consider the site’s economic feasibility.
The following sections deal with the land’s viable as a farming unit. In order to calculate the viability, it was
assumed land that could be placed under cultivation would be planted to maize.

5.2

CROP PRODUCTION POTENTIAL

The soil properties required by different field crops are very alike. Maize is, therefore, used as sample crop
for calculation of feasibility.
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The crop yield was calculated by ACRU Maize Yield Model (Domelo, 1990; Schulze, 1995). According to
their model, the long term estimated yield for the region is around 3,2t/ha/year. This calculation assumes
that the land is arable, with high potential soil.

5.3

PRODUCTION ASSUMPTIONS


Land and agricultural equipment is funded separately and is not part of the evaluation;



The financial viability assumes that the land is farmed as a unit;



3,08ha is arable and planted to maize with a yield of 3,2 t/ha at a sales price of R2 300/t;



The balance of about 26ha is sufficient for 6 livestock units and will be used as grazing;

Table 4. Gross margins for farming enterprises (in R/ha)
Per unit
Maize
Livestock (LSU)

5.4

Unit
ha
LSU

Income Expenditure
7 360
4 200
8 600
450

Gross margin
3 160
8 150

PROJECTED FARM INCOME

The income projection in Table 5 clearly indicates that the farming unit is not viable. It could generate
approximately R58 633 per year from maize and from livestock. This is measured against R90 900 in
overhead costs.
Table 5. Projected farm income
ITEM/Year
GROSS INCOME
Maize
Livestock
Total inflow
PRODUCTION COSTS
Maize
Livestock
Total costs
GROSS MARGIN
TOTAL INCOME
LESS: OVERHEAD COSTS
Admin / salaries
NET FARM INCOME
LESS: capital and implementation
Capital item & equipment costs
Interest on production loan (@10%/a)
Net after capital expenditure
Cumulative

1

2

3

4

5

22 669
51 600
74 269

22 669
51 600
74 269

22 669
51 600
74 269

22 669
51 600
74 269

22 669
51 600
74 269

12 936
2 700
15 636
58 633
58 633

12 936
2 700
15 636
58 633
58 633

12 936
2 700
15 636
58 633
58 633

12 936
2 700
15 636
58 633
58 633

12 936
2 700
15 636
58 633
58 633

90 900
- 32 267

90 900
- 32 267

90 900
- 32 267

90 900
- 32 267

90 900
- 32 267

1 800 000
652
-1 832 919
-1 832 919

652
- 31 616
-1 864 534

652
- 31 616
-1 896 150

652
- 31 616
-1 927 766

652
- 31 616
-1 959 382

The funding requirement, excluding land cost, is estimated at R1,8 million in the first year. Because the
farm income is unable to cover overhead costs, the loss grows to R1,96 million over the first five years.
Clearly the property has insufficient agricultural resources to generate an income sufficient to cover costs;
the property can’t be considered a viable farming unit.
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6 IMPACT DESCRIPTION
Loss of high potential land


The Hutton soil is covered with rubble and then with red soil. It is not considered as high potential
land. There will be no loss of high potential land if the development goes ahead.

Loss of grazing


Approximately 26 hectare is grazing land. Much of it is poor quality wetlands vegetation or weeds.
The development will lead to the loss of grazing for approximately 6 LSU.

7 CONCLUSIONS
There is approximately 3 hectares that can be considered as arable. Unfortunately this portion was first
covered by rubble and the by subsoil. Cultivation will be problematic without reclamation.
Loss of high potential land in line with Act 70 of 1070 will be negligible.
The largest part of the site is under housing and wetland soils that may not be cultivated. Some 25
hectares is under natural or modified veld that can be utilised by livestock.
The income projection indicates that the farming unit is not viable. It could generate approximately
R58 633 per year from maize and from livestock measured against R90 900 in overhead costs.
The funding requirement, excluding land cost, is estimated at R1,8 million in the first year. Because the
farm income is unable to cover even the overhead costs, the loss will grow to R1,96 million over the first
five years.
The conclusion is that the property has insufficient agricultural resources to generate income sufficient to
cover costs; the property can’t be considered a viable farming unit.
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9 ANNEXURE
9.1

CRITERIA FOR LAND USE CAPABILITY

A general description of the different classes are as follows:
Class i


Land in Class i has few limitations that restrict its use.



It may be used safely and profitably for cultivated crops.



The soils are nearly level and deep.



They hold water well and are generally well drained.



They are easily worked, and are either fairly well supplied with plant nutrients or are highly responsive
to inputs of fertilizer.



When used for crops, the soils need ordinary management practices to maintain productivity.



The climate is favourable for growing many of the common field crops.

Note: “Highly responsive to inputs of fertilizer” is taken to imply that strongly acid soils in need of liming
are excluded from Class i.
Class ii


Land in Class i has some limitations that reduce the choice of plants or require moderate conservation
practices.



It may be used for cultivated crops, but with less latitude in the choice of crops or management practices
than Class i.



The limitations are few and the practices are easy to apply.



Limitations may include singly or in combination the effects of:
Gentle slopes.
Moderate susceptibility to wind and water erosion.
Less than ideal soil depth.
Somewhat unfavourable soil structure and workability.
Slight to moderate salinity or sodicity easily corrected but likely to recur.
Occasional damaging flooding.
Wetness correctable by drainage but existing permanently as a moderate limitation.
Slight climatic limitations on soil use and management.



Limitations may cause special soil-conserving cropping systems, soil conservation practices, watercontrol devices or tillage methods to be required when used for cultivated crops.

Note: “Slight to moderate salinity or sodicity, easily corrected, but likely to recur” is taken to imply that
strong subsoil acidity, costly to correct and likely to recur, would disqualify land from Class ii.
Class iii
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Land in Class iii has severe limitations that reduce the choice of plants or require special conservation
practices, or both.



It may be used for cultivated crops, but has more restrictions than Class ii. When used for cultivated
crops, the conservation practices are usually more difficult to apply and to maintain.



The number of practical alternatives for average farmers is less than that for soils in Class ii.



Limitations restrict, singly or in combination, the amount of clean cultivation, time of planting, tillage,
harvesting, choice of crops.



Limitations may result from the effects of one or more of the following:
Moderately steep slopes.
High susceptibility to water or wind erosion or severe adverse effects of past erosion.
Frequent flooding accompanied by some crop damage.
Very slow permeability of the subsoil.
Wetness or some continuing waterlogging after drainage.
Shallow soil depth to bedrock, hardpan, fragipan or clay pan that limit the rooting zone and the water
storage.
Low water-holding capacity.
Low fertility not easily corrected.
Moderate salinity or sodicity.
Moderate climatic limitations.

Note: “Severe limitations” and “Low fertility not easily corrected” are taken to imply that land dominated
by soils with severe subsoil acidity belongs in Class iii.
Class iv


Land in Class iv has very severe limitations that restrict the choice of plants, require very careful
management, or both.



It may be used for cultivated crops, but more careful management is required than for Class iii and
conservation practices are more difficult to apply and maintain.



Restrictions to land use are greater than those in Class iii and the choice of plants is more limited.



It may be well suited to only two or three of the common crops or the harvest produced may be low in
relation to inputs over long period of time.



In sub-humid and semiarid areas, land in Class iv may produce good yields of adapted cultivated crops
during years of above average rainfall and failures during years of below average rainfall.



Use for cultivated crops is limited as a result of the effects of one or more permanent features such as:
Steep slopes.
Severe susceptibility to water or wind erosion or severe effects of past erosion.
Shallow soils.
Low water-holding capacity.
Frequent flooding accompanied by severe crop damage.
Excessive wetness with continuing hazard of waterlogging after drainage.
Severe salinity or sodicity.
Moderately adverse climate.

Class v
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Land in Class v has little or no erosion hazard but have other limitations impractical to remove that limit
its use largely to pasture, range, woodland or wildlife food and cover. These limitations restrict the kind

of plants that can be grown and prevent normal tillage of cultivated crops. Pastures can be improved
and benefits from proper management can be expected.


It is nearly level. Some occurrences are wet or frequently flooded. Other are stony, have climatic
limitations, or have some combination of these limitations.



Examples of Class v are:
Bottomlands subject to frequent flooding that prevents the normal production of cultivated crops.
Nearly level land with a growing season that prevents the normal production of cultivated crops.
Level or nearly level stony or rocky land.
Ponded areas where drainage for cultivated crops is not feasible but which are suitable for grasses or
trees.

Class VI


Land in Class vi has severe limitations that make it generally unsuited to cultivation and limit its use
largely to pasture and range, woodland or wildlife food and cover.



Land in Class vi has continuing limitations that cannot be corrected, such as:
Steep slope.
Severe erosion hazard.
Effects of past erosion.
Stoniness.
Shallow rooting zone.
Excessive wetness or flooding.
Low water-holding capacity.
Salinity or sodicity.
Severe climate.



Physical conditions are such that it is practical to apply range or pasture improvements, if needed, such
as seeding, liming and fertilizing.



Some occurrences can be safely used for the common crops, provided unusually intensive management
is used. Some occurrences are adapted to special crops. Depending on soil features and climate, land in
Class vi may be well to poorly suited to woodlands.

Class VII


Land in Class vii has very severe limitations that makes it unsuited to cultivation and that restrict its use
largely to grazing, woodland or wildlife.



Restrictions are more severe than those for Class vi because of one or more continuing limitations that
cannot be corrected, such as:
Very steep slopes.
Erosion.
Shallow soil.
Stones.
Wet soil.
Salts or sodicity.
Unfavourable climate.
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Physical conditions are such that it is impractical to apply such pasture or range improvements as
seeding, liming and fertilizing.



Depending on soil characteristics and climate, land in Class vii may be well or poorly suited to woodland.



In unusual instances some occurrences may be used for special crops under unusual management
practices.

Class VIII


Land in Class viii has limitations that preclude its use for commercial plant production and restrict its
use to recreation, wildlife, water supply or aesthetic purposes.



Limitations that cannot be corrected may result from the effects of one or more of:
Erosion or erosion hazard.
Severe climate.



Wet soil.
Stones.
Low water-holding capacity.
Salinity or sodicity.



Land in Class viii cannot be expected to return significant on-site benefits from management for crops,
grasses or trees, although benefits from wildlife use, watershed protection or recreation may be
possible.



Badlands, rock outcrop, sandy beaches, river wash, mine tailings and other nearly barren lands are
included in Class viii.

9.2

FINANCIAL ANALYSIS

Table 6. Management cost
Electricity
Water (agriculture)
Insurance
Building maintenance
General labour (@R3500/m)
Farm management
TOTAL FARMING OPS COST

Year 1
12 000
6 000
14 400
0
58 500
0
90 900

Year 2
12 000
6 000
14 400
0
58 500
0
90 900

Year 3
12 000
6 000
14 400
0
58 500
0
90 900

Year 4
12 000
6 000
14 400
0
58 500
0
90 900

Year 5
12 000
6 000
14 400
0
58 500
0
90 900

Year 1
350 000
70 000
100 000
300 000
150 000
70 000
120 000
80 000
1 240 000

Year 2

Year 3

Year 4

Year 5

Table 7. Equipment cost
Tractors
Rotary cutter
Loose tools
Planter
Fertiliser spreader
Plough
Disc
Tine implement
TOTAL
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