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1. ENVIRONMENTAL ANALYSIS 

1.1 INTRODUCTION 

Thulamela; a word derived from the Venda words “thula”, meaning “raised place” and “mela”, 

meaning “to grow or germinate”, commonly interpreted as the “place of giving birth” but is also 

found to mean the “hill of no vegetation” in Shona.  

Departing from the somewhat contradicting meaning of the word, a description of the area 

finds similar dichotomies. Thulamela; an area of high rainfall but lacking in bulk infrastructure 

and access to water; an area of high agricultural potential marred by poor urban planning; a 

land high in biodiversity value, fragmented by tribal allotments and allowed to exist in the 

absence of environmental governance.  

Agriculture in this region can be characterised by profitable commercial farms as well as small 

scale and subsistence farming and this dualism is what has driven the need for a study to 

develop an agriculture plan which will assist the livelihoods of those living in these rural areas 

of South Africa. 

The following section of the Thulamela Agricultural Development Plan will evaluate the 

environmental factors which influence agriculture in the region and must be analysed as a 

starting point for all future farming plans in the municipality. Particular emphasis has been 

placed on the following parameters which have been determined to be of importance to the 

region: 

• Water Supply, Access and Distribution; 

• Water Quality; 

• Lack of Infrastructure (Bulk Water Supply and Sewage); 

• Soil Erosion; 

• Illegal Sand and Clay Mining 

• Pests and Diseases; 

• Biodiversity Loss; 

• Habitat Fragmentation; 

• Lack of Urban Planning; 

• Access to Land/Tribal Allotments; 

• Lack of Implementation of Legislation/Governance;  

• Waste Management and 

• Climate Change.  

1.2 Synopsis of the Receiving Environment 

1.2.1  Rainfall and Temperatures 

The Thulamela municipality is classified as a sub-tropical type climate, with the majority of rain 

falling within the summer months from October until March. The mean annual precipitation for 

the Thulamela Local Municipality (Figure 1.1) ranges between 400mm (northern and north-
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eastern section) and more than a 1 000mm (south-western section) with an average of 

approximately 800mm (Nell & Van der Walt, 2017).   

 
Figure 1.1: Long-term median annual rainfall  

The long-term average maximum temperatures range in January from 340C in the northeast 

to 260C in southwest (Figure 1.2).  The long-term average July minimum temperature ranges 

from 50C in the west to 120C in the northeast. Climatic conditions in Thulamela, with warm 

frost-free winters and summers are suitable for the production of a wide range of annual and 

perennial crops under irrigation (Nell & Van der Walt, 2017).   

The prevailing wind direction is east to southeast in both the summer and the winter months. 

The average wind speed is 11km/h in the summer and 15km/hr in the winter. 
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Figure 1.2: Long-term median annual maximum temperatures 

1.2.2 Topography and Drainage  

The change in topography (altitude and relief) gives rise to varied climatic characteristics in 

the area.  The area is gently undulating with prominent mountains such as the Soutpansberg. 

The Thulamela topography is an important aspect when considering the environmental 

parameters for agriculture in the region. The majority of the land with a more gradual gradient 

is occupied with a high population concentration while the steeper mountain slopes are mostly 

unsuitable for agricultural use due to the high potential for soil erosion.  

Some mountain slopes have been utilised for pine plantations which benefit from the additional 

moisture available in the form of fog harvesting.  

The Thulamela Municipality is well-drained by dendritic perennial rivers such as the Mutale, 

Mushindudi, Mutangwi and Tshinane, as well as the Luvuvhu River. All the rivers empty their 

water into the Limpopo River, which is also a border between South Africa and Zimbabwe.  
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Figure 1.3: Rivers and dams located within the Thulamela municipal region. (Source 

SANBI) 

 
Figure 1.4: Wetland and Vegetation (Source: SANBI) 
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Figure 1.5: Thulamela Strategic Water Source Areas 

1.2.3 Soil and Vegetation  

The area is mainly covered by soils derived from quartzite and sandstones, which are 

generally shallow, gravelly, well-drained with low nutrient and is acidic in nature (Mucina and 

Rutherford, 2006). The general soil types within the municipality are sandy soils, silty sands, 

loamy soils and clayey soils which are found within the river valley.  

In general soil production potential decreases from high potential soils in the southwest to 

relatively poor potential soils in the northeast.  With proper irrigation planning and 

management, sub-surface drainage and reclamation for salinity and sodicity are not required 

for most areas (Nell & Van der Walt, 2017).   

A total of 2 500ha irrigable soils were broadly identified. Of these 1 000ha encompass existing 

or abandoned irrigation schemes, while the remaining 1 500 ha represented areas where new 

irrigation could be developed. It should be emphasized that these areas are gross and 

approximate and can only be finalised after detailed soil surveys. 

The Luvuvhu irrigation area found within Thulamela Local Municipality has one of the highest 

agricultural potential for the production of fruits and crops such as avocados, macadamia, 

mangos, citrus and paprika. However, high population concentrations pose limits to the 

production potential of this area. They occupy high potential agricultural land and place a lot 

of pressure on the water resources. 

Diverse plant communities are found within the area, and the Vhembe Biosphere Reserve falls 

within this municipality. Several grasslands with scattered trees, short open woodland and 

bushes of different kinds cover the entire municipality. This district falls within the Greater 

Savanna Biome (Thulamela IDP, 2017). There are finger grasses, herbaceous plants, wooded 

plants, grasslands and farmlands within the area.  
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Figure 1.6: Thulamela Vegetation Map (Source:SANBI) 

1.3 Environmental Parameters 

3.3.1 Water Quality  

If the South African Water Quality Guidelines for Agriculture (DWAF, 1993) are used, the water 

from the larger rivers are all Class 1 irrigation water, because the electrical conductivity is 

lower than the threshold value of 40 mS/m (Nell, 2007; Nell & Dreyer, 2010; Nell & Dreyer, 

2011 and Nell, 2013).   

The low salt content should ensure that salt-sensitive crops could be grown, without yield 

reduction.  The water is not in chemical equilibrium and it would be corrosive.  The water may 

necessitate premature replacement of pipes, irrigation canals and other irrigation equipment.  

The resistance of concrete to corrosion as a result of dissolution of lime by low salinity water 

can be increased by the use of good quality concrete.  

Sodicity and boron are low and are within the threshold for the best water quality class for 

irrigation.  The chloride value is also low and no problems with the accumulation of chloride 

up to toxic levels in sensitive crops (strawberry, bean, onion, carrot, radish, lettuce and turnip) 

can be expected when using a low-frequency irrigation system.  

The low SAR (Sodium Adsorption Ratio) should ensure an adequate infiltration rate for soils 

sensitive to the formation of infiltration rate reducing surface seals under conditions of rainfall 

during the irrigation season.    

No significant reduction in hydraulic conductivity below inherent soil hydraulic conductivity or 

hard setting is expected for this SAR value for any soil in the Thulamela Local Municipality 

(Nell, 2007; Nell & Dreyer, 2010; Nell & Dreyer, 2011 and Nell, 2013).   



 

 

7 

 

Figure 1.7: River Freshwater Ecosystem Priority Areas (FEPA’s), Fish support area 

and Upstream Management areas 

According to the Limpopo Outlook Report of 2014, the Limpopo province has the highest risk 

of consumption of contaminated drinking water and its ability to store water has been steadily 

decreasing. In addition, agricultural water use accounts for 71% of the registered water within 

the provinces Water Management Areas. Agriculture also accounts for one of the main 

contaminants of water bodies through the use of fertilisers which leads to eutrophication and 

ultimately reduces the quality of drinking water.  

The Thulamela Municipality is highly dependent on the quality of the groundwater and the 

majority of the dispersed rural communities rely heavily on groundwater resources. The 2014 

Outlook Report states that groundwater levels measured at that time were higher in 

comparison to historic levels indicating that the groundwater quantity was not under stress 

despite the increase in population levels. Levels must be regularly measures in order to 

monitor the status quo.  

As the Luvuvhu-Letaba Water Catchment Area which is within the Thulamela Municipality is 

largely in a natural condition, every effort must be undertaken to ensure that any new 

developments do not impact the river systems in anyway. Modifying the flow regime of a 

surface water resource has negative impacts an aquatic life and ultimately impairs the river 

ecosystem.  

1.3.1 Access to Water and Distribution 

The majority of small scale farmers in the Thulamela Municipality make use of borehole water 

as their main source of irrigation water. Access to irrigation water is fundamental to the 

success of any farming operation. According to the National Water Act, Act No. 36 of 1998 all 

ground water abstracted for commercial use should be registered with the Department of 
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Water Affairs. This is to enable the authorities to monitor the amount of water being used in 

relation to the amount of water being abstracted so as to ensure the aquifers are not depleted 

which can have adverse effects on the water quality. The impacts of over pumping from ground 

water sources can include the following negative impacts: 

• Borehole yield reduction; 

• Vegetation stress; 

• Aquifer compaction; 

• Saline water intrusion; 

• Ingress of polluted water; 

• Land subsidence. 

Detailed information pertaining to the amount of water available and the registered water rights 

of farmers in the area have not been made available to the project team and as such, 

assumptions have been made in order to quantify the amount of water available for future use.  

1.3.2 Soil Erosion 

Soil erosion has a negative effect on various land uses, viz roads, arable land, housing, 

forestry, etc. It also exacerbates floods. The major causes of this condition are improper 

control on arable land (ploughing along slopes), deforestation, overgrazing, lack of or poor 

storm water control systems in villages and roads and poor land use management. 

Heavy rainfall may result in the destruction of vegetation cover, which could accelerate hill 

deformation, soil erosion and landslides activities. The impacts of rainfall events depend on 

how it unfolds as much as on the final rainfall count. For example, rainfall that can fall 

accumulatively in certain area in 24 hours may not necessarily be defined as heavy rainfall, 

however, if the same rainfalls within an hour in an intense downpour, can lead to soil erosion 

and land degradation. This type of rainfall can be classified as heavy rainfall (WMO, 2005). 

According to Mulugisi (2015), the Vhembe District is characterised by steep slopes and 

mountain ranges such as Soutpansberg mountain range. Due to the steep slopes, the area is 

susceptible to erosion, hill deformation and landslides while the low-lying areas experiences 

flooding during heavy rainfall. 

The major form of soil erosion in the orchards is water-induced erosion, although soil loss 

through certain orchard management practices such as blowing and sweeping for harvesting 

can occur. In terms of terrain, orchard trees are best suited to land that has a slight degree of 

slope to assist with drainage.  Historically, conventional orchard management has required 

that the soil underneath the tree canopy and along the tree row be bare and free of weed and 

other material. The main reason for this is so that the harvesting of the crop is unimpeded and 

to prevent undesirable competition with the macadamia trees for nutrients and moisture. This 

removal of weeds and grass has typically been achieved using herbicides (Loebel & 

Hungerford, 1995).  As the orchard trees approach maturity and grow together, this degree of 

groundcover is reduced to the point that in most cases the entire orchard floor is devoid of 

grass and or weed cover due to the lack of appreciable light penetration through the tree 

canopy to the orchard floor. All of the above factors when combined; that is erodible soil, 

moderate or greater degree of slope, herbicide usage and lack of light penetration produce a 

very significant soil erosion risk that is exacerbated by the occurrence of high intensity rainfall 

events that are common to most macadamia producing areas.  
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The immediate effects of soil erosion following heavy rainfall are often not immediately 

apparent under individual orchard trees as often only 1mm of top soil may have been lost 

through such events. To put it in perspective however, this 1mm of topsoil lost over 1 ha of 

land equals approximately 14 tonne of soil in total (dependent on soil bulk density). In a 

younger orchard where there is still a strip of grass cover in the tree inter-row the effects of 

soil erosion are readily perceived by a general lowering of soil along the tree row in comparison 

to the tree inter-row and subsequent exposure of tree surface roots. Water flow is able to 

concentrate along this area due to the low resistance to water flow due to the lack of vegetation 

that both holds the soil together and decreases flow velocities. Soil erosion is the end result.  

Management practices such as blowing and sweeping for harvesting purposes further 

exacerbate this soil erosion and further lowers the soil surface under tree canopies. Without 

amelioration, runoff water will concentrate preferentially through these areas to the point where 

gully formation (channels greater than 300mm in depth) begins to occur. Gully erosion, as well 

as being a severe loss of soil and associated nutrient also has a major impact on general 

orchard management.  Soil erosion removes valuable colloidal matter from the soil system. 

Colloids are extremely small clay and organic particles (approximately 2 micrometres in 

diameter) that are principally responsible for the exchange of nutrient ions between soil 

particles and plant roots. They are the sites where nutrients that are added to the soil solution 

(through either chemical fertilizers or organic matter decomposition) are able to be adsorbed 

and protected from leaching losses while at the same time serving as a nutrient bank for plant 

and crop needs. Soil erosion therefore results in a direct loss of soil nutrients through the loss 

of colloidal matter (Agrimac, 2005). 

1.3.3 Illegal Sand and Clay Mining 

The flow of capital into the Thulamela Municipality appears to be increasing as many of the 

men have obtained work within the larger neighbouring cities where they live for example, in 

informal settlements during the week in order to save as much of their salaries and return to 

their family homes over the weekend. This flow of capital and exposure to ‘urban culture’ has 

resulted in the increasing demand for housing with a distinctive architectural design comprising 

of columns as well as multiple storeys. Housing has shifted almost entirely away from the 

traditional housing style, and this was evident even in the most rural and remote areas of the 

region.  
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Figure 1.8: Example of building type and size dominating the landscape (Source. 

Authors Own) 

The increase in demand for housing has directly impacted the building industry in the region 

which is currently in a positive economic state, however, two negative impacts have also 

emerged as a result of the demand for building materials namely; illegal sand and clay mining 

and illegal borrow pit mining.  

Any form of mining according to the Mineral and Petroleum Resources Development Act of 

2002, requires either a mining permit or a mining right which must be obtained from the 

relevant authority. The impacts associated with alluvial sand mining include inter alia: 

• Lowering of the stream bottom which can lead to bank erosion; 

• Deepening of rivers and increase mouth size thereby increasing saline intrusion; 

• Loss of sand from the ecological system; 

• Destruction of the aquatic and riparian habitats; 

• Chanel instability; 

• Impact on water quality etc. 

 

While illegal mining is not directly related to the environmental parameters affecting 

agriculture, it is an impact affecting the region as a whole and as such, should be brought to 

the attention of the provincial authorities due to the future potential impacts on the riverine 

systems upon which all agriculture relies. 
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1.3.4 Pests and Diseases 

According to Aktar et al. (2009)1, the term pesticide covers a wide range of compounds 

including insecticides, fungicides, herbicides, rodenticides, molluscicides, nematicides, plant 

growth regulators and others. Among these, organochlorine (OC) insecticides, used 

successfully in controlling a number of diseases, such as malaria and typhus, were banned or 

restricted after the 1960s in most of the technologically advanced countries. The introduction 

of other synthetic insecticides – organophosphate (OP) insecticides in the 1960s, carbamates 

in 1970s and pyrethroids in 1980s and the introduction of herbicides and fungicides in the 

1970s–1980s contributed greatly to pest control and agricultural output. Ideally a pesticide 

must be lethal to the targeted pests, but not to non-target species, including man. 

Unfortunately, this is not the case, so the controversy of use and abuse of pesticides has 

surfaced. The rampant use of these chemicals, under the adage, “if little is good, a lot more 

will be better” has played havoc with human and other life forms. 

Fertilizers and pesticides both have definite pros and cons associated with their use. Both 

types of chemical tend to increase yields, and thus make a significant difference in food 

production, particularly in countries that struggle periodically with famines. On the other hand, 

they both can cause water pollution when erosion carries the chemicals off of farms along 

with eroded soils after each rainfall. There is also concern by some authorities that 

pesticides pose a risk, not only to nontarget animal and plant species, but to humans as well 

(Elliotte, 2015)2. 

This nonpoint source runoff occurs nationwide, and the nitrogen fertilizer finds its way into 

rivers, lakes and the ocean where it causes eutrophication and "dead zones" that kill aquatic 

life. Eutrophication is a process whereby nitrogen feeds an algal bloom, but when the short-

lived algae die, decomposing bacteria then consume most of the available oxygen, 

suffocating aquatic life. Additionally, use of artificial fertilizers in place of animal or “green” 

manure--cover crops ploughed into the soil--eventually can deplete soils of organic matter, 

making them lose their ability to hold water and more subject to erosion. 

The most common diseases on subtropical fruit are presented in Table 1.1. 

Table 1.1: Common diseases for subtropical fruit  

Avocado 
Common name Scientific name Insect family 

Avocado bug Taylorilygus sp Miridae 

Coconut bug Pseudotheraptus wayi Coreidae 

Thrips Heliothrips haemorrhoidalis 
Selenothrips rubrocinctus 

Thripidae 

Fruit flies Ceratitis cosyra 
Ceratitis rosa 

Tephritidae 

False codling moth Thaumatotibia leucotreta Tortricidae 

Litchi 
Litchi moth Cryptophlebia peltastica Tortricidae 

                                                

1 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/ 

2 http://www.livestrong.com/article/139831-the-effects-fertilizers-pesticides/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2984095/
http://www.livestrong.com/article/139831-the-effects-fertilizers-pesticides/
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Fruit flies Ceratitis captata 
Ceratitis rosa 

Tephritidae 

Bark borers Salagena obsolescens 
Salagena transversa 

Metarbelidae 

Coconut bug Pseudotheraptus wayi Coreidae 

Macadamias 
Two spotted stink bug Bathycoelia distincta Pentatomidae 

Coconut bug Pseudotheraptus wayi Coreidae 

Macadamia nut borer Thaumatotibia batrachopa Tortricidae 

False codling moth Thaumatotibia leucotreta Tortricidae 

Citrus thrips Scirtothrips aurantii Thripidae 

Mango 
Coconut bug Pseudotheraptus wayi Coreidae 

Asian fruit fly Bactrocera dorsalis Tephritidae 

Mango weevil Sternochetus mangiferae Curculionidae 

Mango scale Aulacaspis tubercularis Diaspididae 

Mango gall fly Procontarina matteiana Cecidomyiidae 

1.3.5 Biodiversity Loss 

The Thulamela region has been categorised in the figures below into the four listed threatened 

or protected ecosystems namely: critically endangered (CR), endangered (EN), vulnerable 

(VU) or protected. The purpose of listing the ecosystems is to ensure that no further loss of 

degradation occurs and the lists should directly determine the most appropriate areas for 

future development.  

It should be noted that the majority of the Thulamela region falls within Ecologically Supported 

Areas and it also boarders with the Kruger National Park. Not only must the importance of 

ecological corridors be taken into account but the high levels of biodiversity must also be noted 

as the Vhembe Biosphere Reserve falls within the parameters of the Thulamela region. It is 

believed that the Soutpansberg is one of the most bio-diverse regions in South Africa and it 

was out of the need to conserve this area initially that the need for a greater biosphere reserve 

arose.  

In addition to the above, the Thulamela Municipality is home to the Makukele wetlands which 

are RAMSAR protected as it contains Riverine Forests, Riparian Floodplain forests, Floodplain 

Grasslands, River Channels and Flood-pans (Thulamela IDP, 2017).  

The Limpopo region has been subjected to severe poaching given its proximity to some of 

South Africa’s large National Parks. In addition, the Thulamela region has been negatively 

impacted by the mass clearing of lands for a number of uses namely; firewood, grazing lands, 

cultivation of plantations as well as agriculture. The region is not well governed and the 

relevant environmental legislation does not appear to have been applied to any new 

developments in the area. This is evident in the number of developments occurring in areas 

of ecologically sensitive areas, high erosion areas and adjacent to watercourses.  

In order to more effectively manage the natural resources of this region, the institutional 

arrangements need to be addressed and financial resources need to be made available for 

both top down and bottom up environmental awareness and training to occur.  
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Given the ecological sensitivities of the region, it is advisable that the future plans for 

agriculture make use of land which has been previously disturbed in order to reduce the overall 

impacts of the activities associated with agriculture. Any new developments will be subjected 

to the relevant environmental legislative processes which have time as well as cost 

implications associated with them. 

 

Figure 1.9: Listed Ecosystem Categories (Source: SANBI) 

 

Figure 1.10: Level of Ecosystem Protection (Source: SANBI) 

1.3.6 Habitat Fragmentation 

The lack of governance in the region has resulted in an un-unified approach to development 

in the area. In addition to the difficulties posed to food security which are currently experienced 
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by this area due to the distances required to travel, the urban creep into areas which should 

be reserves for conservation purposes is resulting in habitat fragmentation. In order for an 

ecosystem to function, all biota need to be able to move freely between areas. The continuous 

anthropogenic encroachment into sensitive habits is causing pockets of land to be cut off from 

the natural ecological corridors.  

As previously mentioned, it is advisable that any new agricultural development plans avoid 

critical biodiversity areas or areas of ecological sensitivity so as to prevent further degradation 

to the area. In addition, while the need for food security is understood to be of great importance 

to the area, the balance between anthropogenic and ecological needs must be maintained 

and to this end, no virgin soil should be disturbed or any natural vegetation cleared in order to 

make way for agricultural activities. The Thulamela region contains large tracks of land which 

has fallen fallow due to a lack of irrigation scheme maintenance, lack of skills transfer, general 

apathy etc. and as such, the development of an agricultural plan for this area should focus on 

the regeneration of as many existing schemes as possible and focus on the institutional 

arrangements which will make the management of such schemes more effective.  

Thulamela should also consider their potential for tourism by creating reserves or national 

parks thereby attracting people into the area which in turn creates local employment as well 

as ensures the long-term conservation of the natural resources in the area.  

1.3.7 Lack of Urban Planning/ Overdevelopment 

The Thulamela region as well as its surrounding areas are characterised by the continual 

spread of urban dwellings. There are a number of more densely clustered areas surrounding 

main towns but very little spatial planning has been undertaken in the area. The result of which 

has had a number of negative impacts the most critical of which is that fact that without urban 

planning, ad hoc buildings are erected without any form of building control in areas that are 

better suited for other purposes.  

This is seen as a restrictive parameter in terms of developing any new areas for agriculture as 

the majority of land which contains soils of high agricultural value, have been built on and 

allocated to families under the traditional laws of the land. A lack of urban planning in the area 

makes the concentration of distinctively functioning nodes such as industrial, agricultural, 

residential etc. difficult which means that the development of a successful supply chain will 

rely on the implementation of better spatial planning for the region.  

Many areas have been used for residential dwellings and ad hoc farming which are not 

suitable for such developments such as the steep mountainous slopes which is resulting in 

regional soil erosion.  

The geographic dispersion of people means that the distances which must be travelled to 

markets/ retailers or general industry for further agro-processing are great which has an impact 

on the quality of the product if it has to travel too far as well as the cost associated with long 

distance freight travel.  

1.3.8 Access to Land/Tribal Allotments 

Given the political history of the area which functioned as a self-governing homeland for nearly 

20 years before being absorbed back into the South African government in 1994, land tenure 
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must be observed as a critical factor when developing any future agricultural plans as access 

to land is one of the most important agricultural resources.  

As previously mentioned, the topography of the Thulamela Municipality means that agricultural 

land of a suitable gradient is limited and the lack of urban planning has resulted in the 

settlement of people in an un-uniformed manner, mostly located within the pockets of high 

potential agricultural land.  

The majority of people residing in the Thulamela Municipality have access to land and are 

engaged in some form of agricultural however, the size of land plays an important role in the 

income generating potential for the farmer. Visual observations undertaken during the field 

visit for the study revealed that even households of very low income, concern themselves with 

food security by planting maize and a number of tropical fruit trees such as mangos and 

bananas. It would appear that rural farmers have access to approximately 1.5ha allotments 

which means that while crops are being produced, the volumes are too small to be able to 

compete in the market and the quality cannot be guaranteed due to the variability in the rain 

and lack of access to fertilizers, pesticides etc. Most produce from these small hold farms is 

used for subsistence purposes or sold to the informal traders for a minimal profit. Small hold 

farmers would benefit from creating commodity association and operate as communities 

rather than individuals.  

A large number of communal farming projects exist. Some of which are maintained as 

irrigation schemes but the majority have fallen into disrepair. Many irrigation schemes have 

been abandoned leaving farmers to depend solely on rain fed irrigation. Verbal interviews by 

the project team with farmers provided insight into the functioning of the tribal allotments which 

occurs on an ad hoc basis by tribal leaders and sees allocations of no more than a couple of 

hectares of agricultural land per family. Many community projects have large numbers of 

beneficiaries which means that any profit made from the sale of vegetable and fruit must be 

shared thereby reducing the margins.  

Small scale farming faces a number of difficulties particularly in this region as the farmers do 

not have access to co-ops, retailers, refrigerated storage, irrigation schemes etc. and as such, 

the profit margins remain too low for farmers which in turn see operations remain on a 

subsistence level. The geographical distances over which small farmers are spread adds to 

the difficulties in managing co-operatives.  

Many retailers are also unwilling to procure produce on a small scale from farmers as the 

quality and the quantity are not always consistent.  

As the majority of the land in the Thulamela Municipality is under the control of tribal 

leadership, the development of an agricultural plan is limited to land which is either owned by 

the state or is within an existing irrigation scheme as the depopulation of households and the 

repopulation of people into better planned clusters according to zoning such as residential, 

industrial, agricultural etc. which would open up large enough tracks of agricultural land for 

commercial farming is believed to be outside of the scope of this project and unlikely to be 

achievable. 

1.3.9 Lack of Implementation of Legislation/Governance 

There are a number of legislative frameworks which govern environmental management and 

agriculture. In order to implement and plan for sustainable development and agriculture, the 
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relevant EIA process must be undertaken which will ensure that the ecological, economic and 

social aspects of the development plan are sustainable. The capacity of the region to provide 

water, sewage, electricity etc. for new irrigation schemes/developments are all addressed 

through this process. The communities are also required to be involved in the EIA process 

whereby their concerns/needs/comments are all integrated into the overall decision making 

process. 

The following is an indicative list of legislation which must be addressed when considering any 

new or revitalisation of old agricultural areas or irrigation schemes etc.: 

• National Development Plan; 

• Limpopo Development Plan; 

• National Environmental Management Act (Act 107 of 1998) 

• EIA Regulations of 04 December 2014 & 2017; 

• Reconstruction and Development Programme; 

• Town Planning and Township Regulations, 1987; 

• Spatial Planning and Land Use Management Act (Act 16 of 2013); 

• National Water Act (Act 36 of 1998); 

• Minerals and Petroleum Resources Development Act (Act 28 of 2002); 

• Conservation of Agricultural Resources Act (Act 43 of 1973); 

• Animal Health Act (Act 35 of 1984).   

It would appear that very few developments have been subjected to the relevant legislative 

processes be it environmental, water, waste etc. The authorities must be made aware that the 

long term sustainability of the region is based on legislating the use of their natural resources 

and conserving their agricultural resources (soil conservation, water availability, land care 

etc.). 

1.3.10 Waste Management  

According to the Thulamela IDP 2017, there is an Integrated Waste Management Plan as well 

as an Environmental Management Plan for the area. It became apparent to the project team 

during the site visit that minimal attempts at waste management systems have been 

implemented. This is evident through the lack of municipal services in the rural areas in the 

form of both refuse collection and bulk sewage infrastructure. At the forefront of this issue is 

the lack of urban planning in the region resulting in urban sprawl and overdevelopment without 

first addressing the need for basic services.  

The lack of waste management in the form of refuse collection is resulting in ad hoc illegal 

dumping causing wide spread pollution to the natural habitat. The lack of sewage infrastructure 

which results in the use of pit latrines in the rural areas has a direct potential impact on 

agriculture in the region as there are a number of risks associated namely; the spread of water 

borne diseases through faecal contamination and the contamination of the ground water 

resources which are heavily used for agricultural purposes in the area and the pollution of 

fresh water bodies. Waste from waste water treatment facilities is also being discharged into 

the receiving environment without first being treated to the acceptable standards. Excessive 

nitrates and phosphates into the watercourses lead to eutrophication which contaminates the 

water for both human and animal consumption.  
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Seeing as the main source of water for irrigation purposes in this area are through the pumping 

of boreholes, it is imperative that the municipality conducts regular ground water tests to 

ensure that the water quality is suitable for usage and the waste management issue must be 

addressed as a priority.  

1.3.11 Climate Change 

Climate change is generally accepted as the rise in global temperatures which affects the long 

term weather patterns by altering processes such as hydrological cycles. The Limpopo region 

has already experienced a number of droughts and floods. Currently, the increase in water 

stress resulting from the decrease in rainfall in the region is affecting agricultural yields which 

affects food security. Much of the agriculture is rain fed rather than irrigated therefore the 

decrease in rainfall impacts the poorer regions more negatively than the commercial farmers 

who have access to infrastructure such as dams, canals, irrigation etc.  

The future temperature and rainfall patterns for the Thulamela Municipality have been 

modelled and reflected in the dashboard below. The temperature variance is less significant 

and a slight increase in temperate can be expected until 2030. The rainfall variance however 

has a more significant impact as wetter and especially the dryer cycles increase the socio-

economic vulnerability of the region as the water resource availability has a direct impact on 

agriculture.  

 

Figure 1.11: Thulemela Rainfall Predictions (Source: 

http://cip.csag.uct.ac.za/webclient2/app/') 

 

 

 

http://cip.csag.uct.ac.za/webclient2/app/
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Figure 1.12: Thulemela Temperature Predictions (Source: 

http://cip.csag.uct.ac.za/webclient2/app/') 

According to the Limpopo Outlook Report. 2014, the future climate change predictions will 

include the following impacts: 

• Decrease in summer rainfall; 

• Decrease in river flow leading to water shortages; 

• Increase in evapotranspiration and decrease in soil moisture; 

• Reduced water levels in boreholes and recharge of groundwater; 

• Increase in extreme weather patterns such as flooding and droughts. 

  

As a result, on the impacts mentioned above, the following effects will occur in the agricultural 

sector: 

• Decrease in crop productivity; 

• Decrease in food security; 

• Increase in temperature will result in increase irrigation needs; 

• Decrease in soil moisture content; 

• Increase in disease, pests etc. will affect livestock as well as human livelihoods. 

 

The Thulamela Municipality has been classified according to the Vulnerability Index (based 

on climate related impacts and ability to adapt) as highly vulnerable (Limpopo Outlook Report, 

2014). The agricultural sector in particular, according to the most recent Limpopo Vulnerability 

Assessment, is extremely vulnerable to climate change. (Limpopo Outlook Report, 2014).  

There have been a number of climate change strategies, adaptation plans and response tools 

implemented in the region such as the Limpopo Green Economy and Climate Change 
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Response (2011), Climate Change Response Tool for Municipalities in Limpopo (2013) and 

the Provincial Climate Change Vulnerability Assessment and Adaptation Strategies Project 

(2015) however, the lack of responsiveness and governance at the local municipal level is 

seen to be the biggest hindrance to any form of climate change action plan (Limpopo Outlook 

Report, 2014). 

Future agricultural plans should take into account as much of the new technology as possible 

such as the use of slow drip irrigation, mulching, alternative crops such as drought resistant 

cactus pear etc.   

1.3.12 Climate and irrigation requirement 

The Köppem Climate Classification defines the study area as ‘Warm Temperate, Hot 

Summer’, with a ‘C_a’ code. It conforms to the general definition that the coldest month 

average is under 18°C, but over -3°C. Warmest month average is above 22°C. 

Thulamela stretches across 12 quaternaries (quats). The climate (in particular temperatures, 

humidity, rainfall and wind) varies noticeably between the different quats, and therefore the 

irrigation requirement for similar crops is different in different quats. For the purpose of this 

Progress Report the information for one the quats is illustrated; this is namely for A92A 

(Tshiombo is located in this quat). Figure 1.13 shows the borders of this quaternary. 

 

 

Figure 1.13: Quaternary A92A borders 

Figure 1.14 show typical climate information for QuatA92A. Daily generated data for a period 

of 50 years is used to produce the graphs. Apart from averages the graphs also show the 

extent of variation which can be expected.  
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Figure 1.14: Climate information for Quaternary A92A 

Table 1.2 shows average monthly values for relevant climate parameters; these values are 

based on the daily values for 50 years. 

Table 1.2: Average monthly climate parameters for Quaternary A92A 

 

Trustworthy information about all crops cultivated in Thulamela (and the extent thereof) is not 

available yet, and for the purpose of this report a number of crops which the Project Team has 

come across is used to illustrate the irrigation requirement for these crops. The Sapwat 

program is used for modelling the crops, irrigation system types and irrigation strategy. Table 

1.3 shows the monthly irrigation requirement for these crops for average long-term climate 

conditions in the A92A Quaternary. These values will be different for each of the 12 

quaternaries in Thulamela. 
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Table 1.3: Gross irrigation requirement for different crops in Quaternary A92A 

 

To illustrate the comparative large volume of water needed for crop production (compared to 

other uses) an example is included here. An total irrigated area of 2 000 hectares was 

assumed, planted with 5 tree crops (1 600 ha) and various vegetable crops (400 ha). The 

crops, areas and monthly irrigation requirements appear in Table 1.4 . The total annual volume 

amounts to 16 million m³, or equivalent to the water use of 900 000 people (using WHO 

standards for basic human water needs).  

When the information about the volume of water available (and the location thereof) will 

become known this model will be re-run with the appropriate crop selection and climate 

information in order to balance supply and demand. 

Table 1.4: Water requirement for sample crops in Quaternary A92A 

 

1.4 Environmental recommendations 

The project team undertook a week-long field investigation into the Thulamela municipal 

region. The field trip in addition to extensive desktop research and informal interviews with 

farmers and business owners in the region resulted in the findings of this report which outlines 

the constraints, limitations and opportunities facing the successful implementation of an 

agricultural development plan within the parameters of the receiving environment. In order to 

see this project to fruition, the following recommendations have been tabulated and should be 

implemented in conjunction with and in addition to an agricultural development plan. 

Table 1.5: Environmental recommendations 

Recommendation Details/ Action Plan 

Training for BEE / rural farmers Many of the commercial farms within the 

Thulamela region and the surrounding areas 

have been ‘handed over’ to claimants as part 

of the land reform processes within South 

Africa.  The majority of the recipients 

however, have never received training on 

how to successfully manage these 

commercial farms and as such, many 

Crop Irrigation system Crop Option

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Bananas                       First year                                        21 39 71 71 78 77 72 94 18 12 8 5 566

Bananas                       Ratoon                                            67 57 74 74 84 80 76 75 86 76 64 62 874

Citrus                        Active ground cover or weeds                      77 62 81 83 88 91 85 108 121 113 97 88 1096

Grenadella                    Standard                                          78 54 73 83 78 87 85 105 122 110 91 78 1045

Litchi                        Standard                                          50 32 43 38 70 52 84 81 108 85 71 57 771

Macadamia                     Standard                                          39 26 40 44 53 56 55 69 78 66 49 39 615

Mango                         Standard                                          77 60 85 67 87 91 83 105 123 111 94 84 1067

Sweet potato                  Standard                                          69 13 0 0 0 0 0 0 0 22 26 76 205

Vegetables                    Summer mix                                        70 42 41 0 0 0 0 0 0 12 26 61 254

Vegetables                    Winter mix                                        0 0 22 21 68 92 84 98 0 0 0 0 385

Gross Irrigation Requirement (mm)

Micro spray

Sprinkler: Permanent

Quaternary A92A: Gross Irrigation Requirement for Typical Crops

Crop Area under irrigation Crop Option

(ha) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Bananas                       200 Ratoon                                            134 000     114 000 148 000     148 000     168 000     160 000     152 000     150 000     172 000     152 000     128 000     124 000     1 750 000       

Citrus                        400 Active ground cover or weeds                      308 000     248 000 324 000     332 000     352 000     364 000     340 000     432 000     484 000     452 000     388 000     352 000     4 376 000       

Litchi                        200 Standard                                          156 000     108 000 146 000     166 000     156 000     174 000     170 000     210 000     244 000     220 000     182 000     156 000     2 088 000       

Macadamia                     400 Standard                                          200 000     128 000 172 000     152 000     280 000     208 000     336 000     324 000     432 000     340 000     284 000     228 000     3 084 000       

Mango                         400 Standard                                          156 000     104 000 160 000     176 000     212 000     224 000     220 000     276 000     312 000     264 000     196 000     156 000     2 456 000       

Vegetables                    200 Summer mix                                        154 000     120 000 170 000     134 000     174 000     182 000     166 000     210 000     246 000     222 000     188 000     168 000     2 134 000       

Vegetables                    200 Winter mix                                        138 000     26 000    -             -             -             -             -             -             -             44 000       52 000       152 000     412 000          

Total 2000 1 246 000 848 000 1 120 000 1 108 000 1 342 000 1 312 000 1 384 000 1 602 000 1 890 000 1 694 000 1 418 000 1 336 000 16 300 000    

Quaternary A92A: Gross Irrigation Requirement for Typical Crops

Gross Irrigation Requirement (m³)
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Recommendation Details/ Action Plan 

previously successful farms have fallen into 

disuse and have become redundant. 

Similarly, smaller scale irrigation farmers are 

also not well versed in modern farming 

methods and as such, any new agricultural 

development plans must contain a strong 

training element in order for them to be 

sustainable in the long term.  

Support from Extension Officers  The Department of Agriculture has a 

programme which provides extension 

officers who work with farmers and 

agricultural companies to assist them with 

decision making and to increase their 

agricultural production. The majority of the 

farmers / business owners interviewed by 

the project team indicated a lack of interest, 

communication and assistance from the 

extension officers. This lack of performance 

must be addressed by the local municipality 

in the form of Monitoring and Evaluation 

Programmes and by implementing 

functional institutional arrangements. Other 

support systems such as the Limpopo 

Department of Agriculture Directorate for 

Agribusiness and Agri-Planning which 

attempted to establish value chain managers 

for commodities should be investigated to 

establish their effectiveness. Training should 

also be provided by the Department of 

Agriculture for value adding / processing 

which increased the value of the primary 

products.  

Capacity Development at a Local 

Municipal Level 

It has been made apparent to the project 

team through interviews and the general 

apathy shown towards the project from the 

local officials that there is a serious need for 

capacity development and training at a local 

municipal level. The general understanding 

of climate change and other serious issues 

facing the region are shown to be poorly 

understood and as such, officials must be 

adequately and regularly trained in order for 

them to provide a meaningful impact in their 

respective roles.  
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Recommendation Details/ Action Plan 

Monitoring and Evaluation The role of effective M&E cannot be 

underestimated within municipalities such as 

Thulamela and when implementing new 

development plans. An effective M&E 

strategy should accompany the Thulamela 

Agricultural Development Plan.  

Appropriate Site Location There are a number of mitigating factors 

which must be taken into consideration when 

choosing the sites for new agricultural  

developments. No virgin soil should be 

disturbed or areas within CBAs and it is 

therefore recommended that emphasis be 

placed on the revitalisation of old schemes 

rather than further impact natural habitats. 

Land tenure must be considered and it is 

recommended that land owned by the state 

is used rather than engaging in the 

complexities of traditional land ownership 

and distribution as these stakeholder 

engagements processes are renowned for 

being time consuming and can result in 

unrest and disputes.  

Implementation of Environmental 

Governance 

Any new or revised plans must comply with 

the relevant environmental legislation. 

Should the NEMA Listed Activities be 

triggered, a comprehensive EIA must be 

undertaken and due diligence sought. It is 

evident that the region suffers from a severe 

lack of environmental governance. This is 

seen in the amount of development taking 

place within environmentally sensitive areas 

(within 50m of watercourses, on steep 

slopes causing erosion etc.). Enforcement 

offers need to ensure that regular site visits 

are undertaken in the municipal region to 

ensure that legislation is being implemented.  

Implementation of Urban Planning and 

Building Council 

The Thulamela Municipality has been 

allowed to develop in an ad hoc manner with 

little to no town planning having been 

considered. As a result, basic services such 

as access to water, sewage systems etc. are 

lacking and building has been allowed to 

take place within areas which should be 

restricted to particular usage such as 

agricultural (flat lands within the fertile 
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Recommendation Details/ Action Plan 

floodlines), conservation (areas containing 

sensitive vegetation and steep mountain 

slopes), industrial nodes (close to major 

towns thereby centralising agricultural 

activities, decreasing transport distances 

etc.). Urban planning will also ensure that no 

more agricultural land is transformed for 

other uses. 

Biodiversity Management The need for food security must be balanced 

with faunal and flora biodiversity to ensure 

long term maintenance of the ecosystem. 

The one cannot survive without the other. 

This can be achieved by enforcing zoning 

restrictions, rehabilitating previously 

disturbed areas, monitor poaching, correct 

use of pesticides and fertilizers etc.  

Water Quality Monitoring To ensure the long term water quality of the 

municipality, the following recommendations 

should be undertaken: restrict herd access 

to dams, restrict anthropogenic access to 

dams, monitor WWTW output, implement 

waste management plan, prevent over 

abstraction of groundwater resources, 

monitor pesticide and fertilizer usage etc. 

Erosion Control The protection of the soil recourses which 

are vital to agricultural sustainability must be 

enforced through monitoring all 

anthropogenic activities which accelerate 

soil erosion and implement surface erosion 

protection measures.  

Improve Institutional Arrangements  The existing institutional arrangements 

within the municipality need to be 

strengthened and a sense of cooperative 

governance needs to be encouraged. 

Organisations such as water users 

associations, farmer co-operations etc. need 

to be encouraged with the help of extension 

officers and trained officials.  

Climate Change Adaptation  Crop production is highly sensitive to climate 

change. As the region is vulnerable to 

climate variances due to the rural nature of 

many of the areas, the sustainable use of the 

natural resources available (in particular 

water) will be largely dependent on informed 
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Recommendation Details/ Action Plan 

decision making and management. 

Monitoring programmes should be put in 

place which will monitor the ecological 

modifications and allow the authorities to 

respond accordingly. One of the key success 

factors for agriculture in the area will be the 

management of the water resources to 

ensure its availability of quality. Climate 

change resilience measures must therefore 

be taken into account for all future plans. For 

this particular agricultural development plan, 

cognisance must be taken of the need to 

maintain all existing and new infrastructure 

(WWTWs, irrigation schemes, pumps etc.), 

the ability to store water, the use of 

sustainable groundwater, investigation into 

drought resistant crops, strengthen the 

institutional capacity, monitor water use and 

make use of modern technology e.g. drip 

irrigation. 

  

1.5 Assumptions and Limitations 

The following assumptions and limitations must be applied when considering the content of 

this report: 

• Whilst a site visit was undertaken over a week long period in order to assess the 

environmental parameters to be taken into account for the development of an 

agricultural plan in the Thulamela Municipality; the expanse of the area is large and as 

such, fine scaled mapping and details of site specific impacts associated with proposed 

plans have not been included in this report. This report has focused on high level 

issues and should be regarded as an initial scoping report/ desktop overview of the 

potential issues. Site specific parameters must be assessed in further detailed through 

the respective EIA processes. 

• As previously mentioned, the majority of the land available in the municipal region is 

either under smaller scale rural/subsistence farming, used for residential purposes or 

under traditional ownership or land claim and as such, the scope for new agricultural 

developments is restricted to either land owned by the state or land which can be 

revitalised through irrigation schemes. The municipality also contains highly sensitive 

ecological habitats which further restricts future development.  

• The project team received resistance and an unwillingness to communicate or 

cooperate from a large number of stakeholders who were engaged throughout the 

project. The following is a list of stakeholders who were contacted either via email or 

telephonically and requested to attend meetings or provide input into the project. No 

response was elicited from any of the listed stakeholders thereby reflecting severe 
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apathy towards the project and their general sense of duty especially from the civil 

servants. 

Table 1.6: List of stakeholders contacted on environmental issues 

Name Organisation 

Kobe Lucy Department of Water and Sanitation: 

Director 

Komape Martha Department of Water and Sanitation  Water 

Regulation and Use: Director 

Mgquba Smangele Department of Water and Sanitation: 

Director: Climate Change 

Neswiswi  Azwidohwi Department of Water and Sanitation  Climate 

Change Directorate 

Hlela Sibusisiwe Department of Environmental Affairs 

Kgopong Solly Limpopo Economic Development, 

Environment and Tourism 

Pieter de Witt Limpopo Department of Agriculture 

Gouws Martinus Limpopo Department of Agriculture 

Mampana Morudi Limpopo Department of Agriculture 

  

Monyepao Solomon Limpopo Department of Agriculture 

Mashapu Julius Department of Rural Development and Land 

Reform Limpopo 

Makomma Makhuruptje Department of Cooperative Governance  

Thobejane  Setlamorago Congress of Traditional Leaders in South 

Africa 

Nchabeleng Nape Limpopo Office of the Premier 

Mashilwane Ledile Limpopo Office of the Premier 

  

Siswana L 

South African Local  Government 

Association (Limpopo) 

Madimutsa Ratidzai Vhembe District Municipality 

Mathivha MH Thulamela Local Muncipality 

Mahwasane MJ Vhembe District Municipality 

Odhiambo Jude University of Vhembe 

Elijah Rhulani Gudani Consulting 

Tinyiko Malungani Limpopo Department of Economic 

Development, Environment and Tourism 

Sebaba Maubane Vhu Hone Hawe Trading Enterprise cc (SHE 

Consultants) 

Slyvie Makia Machaba EnviroXcellence Services 

Setenane Nkopane Gudani Consulting 
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