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There is no standardised definition of agricultural land abandonment; however, a simple definition is the cessation of

agricultural activities on a given surface of land. The term agricultural land abandonment is inclusive of land previously

used for crops, vegetables, fruit trees, and cultivated and natural pastures. Other agricultural land abandonment studies

specifically focus on crops, hence terms such as cropland abandonment, formerly arable lands, and old arable lands or

fields are used. Others specify that for the land to qualify as abandoned, it should not be used for any other activity such

as urbanisation or afforestation. Therefore, in the context of the rural areas of Africa wherein the cessation of cropping the

land is used for grazing, the definition of cropland abandonment suffices. Baxter and Calvert define cropland

abandonment as a process of withdrawing cropland from active agricultural production without a plan for crop cultivation

in the immediate future. The cessation is usually due to a decline in economic viability even after changes in farming

practices. Cessation results in natural succession wherein grasses, shrubs, and trees colonise former cropping lands; it

can also result in land degradation. In the former homeland communal areas of South Africa, where the main agricultural

activity involves cropping and livestock production, by default if the land is not used for cropping it turns into a grazing

area. The same trend of abandoned cropping lands being used for grazing was also reported in Botswana. Therefore, the

definition of abandoned cropping land is land mainly used for grazing. The areas are sometimes also called old fields,

fallow, or idle fields. Some have turned to be secondary grasslands.
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1. Causes of Cropland Abandonment

Different factors drive cropland abandonment to varying extents across the globe and they range from socio-economic,

edaphic, and climatic drivers . These factors interact at various spatial and temporal scales  resulting in unviable

land use practices . Cropland abandonment happens when cropping becomes uneconomic  due to several factors

such as a decline in soil fertility which necessitates higher fertiliser inputs. In addition, a move to the efficient and

expensive mechanised agriculture due to family labour shortages  increases farming costs making it unprofitable.

Unreliable rainfall , a phenomenon recently associated with climate change, leads to crop failures and thus

discourages cropping. Individual household head attributes such as old age, increase in female-headed households, and

off-site employment increase cropping abandonment .

The most decisive drivers of cropland abandonment in South Africa are drought, rainfall variability, and lack of interest in

farming by youths  coupled with the decreased ability of old people to continue cropping the lands  (Figure 1). The

long distance between fields and homesteads discourages cultivation by old people since access to the fields is mainly

through walking. Old people will find it difficult to walk long distances and, on their arrival, will be engaged in the physical

work in the fields. Furthermore, the high possibilities of unmanaged livestock destroying crops in poorly fenced fields deter

cropping in communal areas . Furthermore, investment in farming equipment and inputs versus returns is considered

unfavourable hence the cessation of cropping . The migration of males to mines for employment purposes also

contributed to a decline in cropping . The negative relationship between poor financial revenue and cessation of

cropping was also observed in the Mediterranean Basin .
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Figure 1. Drivers of cropland abandonment.

The high costs of fertilisers prevent its widescale use in communal areas, particularly in the larger fields which are distant

from households. The large fields require large quantities of fertiliser which will be costly for smallholder, poorly-resourced,

communal farmers who usually plant the less profitable rainfed maize. Fields closer to homes are sometimes called

gardens and farmers usually plant vegetables and high-value cash crops with high returns, making fertilisation economic.

Roberts et al.  noticed a significantly decreased fertility in soils further afield than those closer to homes; furthermore,

Mandiringana et al.  attributes the low soil fertility status in smallholder, communal farmer fields to continuous

cultivation of land without nutrient replenishment. Kakembo and Rowntree  cited reduced soil fertility as one of the

reasons for cropping land abandonment in the Eastern Cape Province of South Africa.

2. Economic Impacts Associated with Abandonment of Croplands

Large commercial farms dominate the South African agriculture economy. The high efficiency in production, due to

mechanization, adoption of improved technologies, and affordable financing, has disadvantaged small-scale

unmechanised farming systems that are characterized by high production costs  and low quality and quantity of crops

produced per hectare. In addition, poor access to markets by smallholder farmers and intense competition from

commercial farmers, which results in unfavourable prices, further push them out of farming. Even though the economy is

one of the key drivers of land abandonment , the abandonment of cropland affects the agrarian society in South Africa

in different ways. This can happen through changes in the ecosystem services and also the negative impact on food

security. Similarly,  also highlighted that the abandonment of land depresses the economic status of the low-income

areas through the destruction of ecosystem services expected from the land. Most of these South African arable lands are

known to provide food for most communities  and their nonuse will accelerate poverty and food insecurity. Furthermore,

cropping cessation will result in a decreased contribution to the gross domestic product, especially if some of these

abandoned lands were used for export crops . The failure to meet the local demand for grain has opened the country to

international trade with the imported grain being cheaper due to respective countries subsiding their farmers and also

being efficient in production. This results in locally-produced grain being expensive and thus the failure to get the market

 to discourage continued production by smallholder farmers. Though there are several challenges to re-cultivating the

abandoned lands, such as environmental and economic costs , in a study conducted in Spain on the economic effects

of re-cultivating the abandoned land, Corbelle-Rico et al.  revealed there can be a higher income generated through re-

cultivating the abandoned lands and if attempted in South Africa, with support from the government, it can improve the

economic fortunes of the smallholder farmers.

3. Successional Trajectories

Secondary succession is a natural process in abandoned agricultural land that starts with short-life-span annual weeds

and biennials, then perennials and grasses to short-life-cycle, fast-growing woody species . It is also called passive
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restoration, while human intervention in the succession process through reseeding native grasses  and legumes ,

improving soil water retention, use of fire, grazing management, and controlling invasive species are considered active

restoration. In passive restoration or natural succession, it takes a very long time for the species composition to be like

that of natural communities . In extreme cases, it sometimes fails to return to its original state. Multiple factors affect

this complex succession process and they include soil fertility, topography, parent material, soil seed bank, soil moisture,

and temperature regimes  (Figure 2 and Figure 3). Topography and parent material determine soil resource

availability. South-facing sunny slopes are characterized by thinly scattered vegetation due to weaker soil development

while north-facing shady slopes have thick dense vegetation due to nutrient-rich soils. Less steep slopes are high in

species diversity due to a fast rate of secondary succession . Variations in succession rate, species composition, and

diversity were also observed in soil derived from different parent material. For example , poorer and sandier granite-

based soils had higher rates of species recovery compared with more nutrient-rich basalt soils. The chemical and physical

soil properties derived from the underlying parent material influence the soil microclimate and fertility. Propagule source

and seed dispersal also affect secondary succession and the effect of distance to natural vegetation is critical . Human-

induced factors include utilisation and management after abandonment, such as grazing and fire .

Figure 2. The end results of cropland abandonment.
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Figure 3. Factors behind successional trajectories.

On a large scale, climate is significant in affecting plant succession. In the tropics, natural succession strongly influences

the succession trajectory towards the original state  while in semi-arid areas, such as South Africa, active restoration is

more effective than natural succession . Soil moisture affects the rate and direction of succession as it differentially

affects the germination and growth of different plant species. A slow rate of secondary succession was observed in

abandoned arable land in a semi-arid area of Zimbabwe . Soil moisture and available phosphorus content decreased

steadily with field age after their abandonment, whereas pools of organic matter, total and available nitrogen, potassium,

and total phosphorus, increased with field age. The rate of succession is reported to be limited by water stress and

propagule shortage . Chambers et al.  observed that in low rainfall years, moisture supplementation in grass-

reseeded, abandoned croplands in semi-arid areas increased seeded plant density and biomass. It is therefore vital that

abandoned cropland restoration programmes aimed towards a final state of grazing land use should consider the average

annual rainfall and the invasive species composition and abundance in the area . The importance of soil moisture

levels on the success of restoration initiatives was observed by Porensky et al.  who after terminating irrigation of

seeded native grasses, saw that their abundance significantly decreased in successive years. Furthermore, Chang et al.

 highlights that the natural recovery of plant communities in semi-arid areas is slow and therefore, recommends the

need for properly managed revegetation initiatives.

Evaluation of the impact of cropland abandonment can be from either an ecological restoration or a degradation lens. In

South Africa, cropland abandonment is considered a negative phenomenon as it causes food insecurity and reduces

livelihood options  for rural people whose agriculture is their main source of income. In the long term, if abandoned

agricultural land is not managed properly, there are negative effects on the ecosystem due to bush encroachment and

alien species invasion.

The trajectory and speed of secondary succession depend on the severity of damage to vegetation and soil properties by

previous cultivation practices . Soil nutrients are depleted by inherent cultivation practices engaged by communal

farmers and characterised by the lack of fertiliser application. Furthermore, the cultivation of crops reduces the soil seed

bank through successive elimination of weeds . Disturbances after abandonment, such as herbivory , fire, and

fuelwood harvesting , will also influence the trajectory of the succession. In addition, on a broader scale, succession

will be influenced by biophysical features while the proliferation of invasive species  also diverts the normal

succession process. Soil type has a varied effect on succession depending on the stage of succession. The level of soil

nutrients changes with time after abandonment. For example, phosphorus decreases while nitrogen was observed to

increase with time .

3.1. Alien Species Invasion

Abandoned arable lands provide favourable conditions for invasive alien species  due to the poor seed bank of native

species. Furthermore, the high seed productivity and dispersal by invasive species make them outcompete native plant

species  for high nutrients from previous fertiliser applications. Alien invasive plants’ increase in an area reduces the

native seed bank species’ richness, density, and diversity . Invasive species which have colonised abandoned arable

lands in the Eastern Cape include Acacia mearnsii , while in the drier areas indigenous shrubs such as Pteronia
incana  have dominated. Cropping abandonment and the abandonment of pastoral practices have had some

negative consequences, such as the penetration of invasive species. The increase in woody vegetation cover in the

Eastern Cape has been attributed to arable land abandonment. Blair et al.  reported that woody vegetation has

increased of up to 0.16% per annum in South Africa`s former homeland areas. Similarly, Shackleton et al.  observed a

doubled hectarage of forests and woodlands from 1961 to 2009 in the coastal communal areas of the Eastern Cape.

Njwaxu and Shackleton  also noted an increase in woody cover in relation to the age of abandonment.

3.2. Species Richness

Early stages of succession are characterised by low species richness because the first colonisers of abandoned lands are

annuals and forbs . Plant species that grow vigorously when there is less interspecific competition will quickly dominate

in early succession, while late succession plants are drought tolerant and resilient to harsh conditions. Even though it has

been widely reported that plant species richness increases with the age of abandonment , it however takes a very

long time or fails to reach its original state. Forey and Dutoit  found that pristine grasslands had a higher species

richness compared to nearby grasslands, which had been abandoned for more than a century. This trend of an increase in

species richness with age of abandonment can be altered by environmental factors and human disturbances, such as

grazing. Wehn et al.  contends that species richness declines with increasing time after abandonment in areas where

shrub and tree encroachment dominate the succession. Soil fertility and moisture might favour the growth of woody alien
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invasive species, or in semi-arid areas, heavy grazing may infer competitive advantage to woody species and thus,

ultimately, alter the increase in the species richness trend. Conversely, Gibson et al.  observed that sheep grazing

increased species richness in abandoned arable lands in calcicolous grasslands. The climate seems to have some effect

on species richness changes in abandoned croplands, with aridity not improving species richness as the period of

abandonment increases. This was observed by Sebego  in Botswana’s semi-arid areas where similar species

composition was found between the old fields and undisturbed areas. It is therefore critical to consider these factors when

designing targeted management interventions in abandoned arable lands.

4. Conclusions

Rangeland degradation through bush encroachment and an increase in low grazing value annual grass species is an

inherent problem in communal rangelands of South Africa. Abandoned croplands are an addition to the grazing area in

communal areas; however, failure to manage abandoned croplands has resulted in them being turned to shrublands and

hence being of diminished grazing value. Appropriate management of these abandoned croplands, which have been

converted to grazing for the benefit of communal livestock farmers, would be critical in increasing the carrying capacity of

grazing lands. There is no evidence in the literature that drivers of cropland abandonment in South Africa have been

curtailed, and cropping will likely resume soon, therefore strategies to direct the succession towards a mid-late perennial-

species-rich grassland with minimum bush density are vital. Implementing proper grazing intensities and establishing

active restoration projects are some of the initiatives to be pursued. A policy environment that limits further abandonment

and guides targeted active restoration initiatives would assist in preventing a successional shift towards lower grazing

capacities and diminished values of ecosystem services. For them to be successful, intervention strategies on abandoned

croplands should consider the effects of soil properties, soil moisture, dominant surrounding native woody species,

grazing, and fire on succession trajectory.
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