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5SOIL

Soil, the thin layer of loose particles that covers much of Earth’s surface, 
is derived from weathered rock and decaying organic matter. It is the 
point at which the earth’s atmosphere, geosphere and hydrosphere meet 

and is the foundation of much of our terrestrial biosphere. It is the basis of 
primary production, providing the medium for seed germination and root 
growth, and the nutrients and water required by plants. Almost all our food is 
derived from soil, one way or another, and we use soil to build houses, roads, 
dams and other infrastructure. Tiny organisms in the soil transform dead 
organic materials into nutrients, which plants take up to grow and produce 
flowers, fruits and seeds. Soil also helps regulate the supply and quality of 
water through infiltration, percolation, filtering and buffering. Earth’s soils 
contain more carbon than the atmosphere and all its forests combined, and 
help regulate the climate by absorbing and storing carbon dioxide, nitrous 
oxide and methane gases. The soil layer provides habitats for countless 
living organisms, from the smallest bacteria and fungi to the many worms, 
arthropods and mammals that live there.

As in many parts of Africa, Namibia’s soils are generally poor. The 
country’s arid climate with its variable rainfall is often held to be the main 
factor limiting agriculture, but soils with inherently low fertility and poor 
physical properties place a major constraint on farming. Crop farmers in 
more fertile parts of the world would never consider growing crops on soils 
as marginal as most Namibian soils. Livestock farming would be much more 
productive in Namibia if its soils were deeper, held more water and supplied 
more nutrients. 

Despite these limitations, the origins, characteristics and types of soils in 
Namibia are extremely variable and fascinating, as this chapter will show. 
A number of important references were consulted in the compilation of 
the information in this chapter,1 and the maps were derived from local and 
international databases.2 

While broad expanses of soils are widespread on the surface of the 
earth, their values and properties lie in the detail. The size of particles or 
grains of soil determine their texture and the volume of air or water that 
can be held in the pores between them, for example. And it is in their 
microscopic and chemical detail that the presence or absence of certain 
minerals, bacteria, fungi and particles of plant and animal material are 
to be detected.  

Namibia’s living skin 
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There are eleven soil types that are 

relatively widespread in Namibia, and 

a handful with limited distributions. 

These soil types can be broadly grouped 

according to the factors controlling their 

formation and properties, namely their 

parent material, position in the landscape, 

accumulation of substances and age. 

Firstly, the widely distributed Arenosols are 

developed in quartz-rich wind-deposited 

sediments. Dominated by their quartz 

parent material, Arenosols are resistant 

to chemical weathering which determines 

their sandy nature. Vertisols, which have 

very limited distribution in Namibia, 

are similarly dominated by their parent 

materials, but these have been chemically 

weathered into swelling clays with high 

nutrient- and water-holding capacities. 

Soil types
5.01 Major types of soil and percentage cover 

Secondly, the shallow Leptosols and poorly 

developed Regosols, which occur in a 

broad northwest-to-southeast band across 

the Namibian interior in association with 

eroding highlands and escarpments, are 

formed through weathering of the local 

underlying rock formations. Fluvisols 

and Gleysols are found in the lowest 

landscape positions, such as riverbeds and 

floodplains. The third group comprises 

soils typical of arid and semi-arid regions. 

These are dominated by the accumulation 

and redistribution of calcium carbonate, 

calcium sulphate, soluble salts, sodium 

and silica in the formation of Calcisols, 

Gypsisols, Solonchaks, Solonetzes and 

Durisols, respectively. Fourthly, Cambisols 

are young soils, displaying just the first 

signs of soil development.

Soils form in two main ways: through the accumulation or deposition of material and through 
weathering, the essential parts of which are shown in this diagram. Weathering occurs physically 
when rocks are broken up by collisions, abrasion or temperature changes; chemically when minerals 
in the rock react with air, water or other chemicals; and biologically when burrowing animals and 
plant roots expose rock to water and air, or open cracks in the rock. 

Over time, solid rock (left) is gradually broken into smaller and smaller fragments and grains of 
primary minerals. This material (known as regolith) undergoes chemical changes, and is enriched 
with organic matter to the point where a mature soil with distinct horizons is formed (right). These 
processes of soil formation and maturity are slowed by aridity and extreme temperatures, and 
accelerated in wet, humid and moderate conditions.
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Fluvisols

Gleysols

Leptosols

Regosols

Arenosols, in most areas, are deep 

windblown sands consisting largely of 

quartz. Their sandy texture and loose, 

porous consistency mean that Arenosols 

have a low capacity to store water and 

nutrients. The Namib Sand Sea, Kunene 

dune fields and most of the Kalahari in 

eastern and northeastern Namibia are 

predominantly Arenosols.  

5.02 Arenosols

Aeolian sands of the Namib Sand Sea form 
hummocks around plants.

Fluvisols are young soils developed 

in aquatic sediments such as those in 

riverbeds, river valleys, alluvial fans, deltas, 

tidal marshes and recent marine deposits. 

They form with distinct bands varying in 

texture, colour, organic content and coarse 

5.03 Fluvisols and Gleysols 

Leptosols are extremely stony or very 

shallow soils over a continuous rock 

surface. They are prevalent in hilly 

areas where the rate of erosion exceeds 

the rates of soil formation or sediment 

accumulation. The thin soil layer and 

5.04 Leptosols and Regosols 

Dark Fluvisols exposed on an 
embankment along the Okavango 

River in Kavango East; yellow 
Arenosols are layered beneath  

the Fluvisols.

Much of western Namibia is hilly 
and underlain by rock. Regosol 

and Leptosol soils that characterise 
these environments are typically 

shallow and unable to hold much 
water or support deep-rooted 

plants such as tall trees. 

fragments where periodic flooding deposits 

layers of sediments. Gravelly or sandy 

material is deposited by fast-flowing water, 

while fine, silty sediments are deposited by 

standing or slow-moving water.

Gleysols in Namibia are confined to 

waterlogged places in rivers, lakes and 

rapid drainage mean that Leptosols have 

low potential for crop production.

Regosols are young, almost 

undeveloped soils with no diagnostic 

horizons and little evidence of soil-

forming processes. They are found where 

soil formation has been inhibited by arid 

conditions or interrupted by erosion or 

recent deposition of sediments. They 

are normally medium to finely textured 

unconsolidated materials common in 

young sediments. Regosols on slopes are 

easily eroded due to their unconsolidated 

structure and prone to desiccation, which 

limits their potential for cultivating rain-

fed crops.

dams, at the coast and in the Liambezi–

Chobe area. They are characterised by 

greyish, bluish and greenish colours 

deeper inside the soil mass, with yellowish, 

reddish or brownish flecks in the upper 

layers and on the surfaces of aggregates.
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Calcisols are widespread in Namibia. They 

are commonly found in arid and semi-

arid environments that have distinct dry 

seasons. They form in alluvial, colluvial 

and aeolian deposits that are rich in 

calcium and magnesium. Significant 

amounts of calcium carbonate (lime) 

form below the surface where the soil is 

5.05 Calcisols, Cambisols and Durisols 

In Namibia, Durisols mainly occur between 
Aus and Lüderitz.

Gypsisols occur where there is a source 

of sulphate and calcium to form gypsum 

– a soft mineral consisting of calcium 

sulphate – and where evaporation is much 

higher than precipitation. This is the case 

downwind of the largest upwelling cells 

off the Namibian coast where the rising 

seawater brings organic sulphates to the 

surface, and southwesterly winds blow 

them onshore. Gypsisols form where these 

sulphates are deposited on the calcium-

rich soils of the central and northern 

Namib (page 166). 

Solonchaks are saline soils that occur 

primarily in coastal zones affected by sea 

5.06 Gypsisols, Solonchaks and Solonetzes

Solonchaks that are subject to high soil 
temperatures and repeated cycles of wetting 
and drying, as from coastal fog, develop a 
characteristic puffy structure that feels spongy. 

Gypsum crystals can occur in many forms in 
the soil, including as ‘desert roses’. These are 
rosettes formed from interlocking, double-
convex disk-shaped selenite (a form of gypsum).

alternately dampened by rain and dried 

by evaporation, which concentrates the 

calcium carbonate into soft masses or 

layers of hard calcrete.

Cambisols are young soils that show 

the first signs of differentiating into 

distinct horizons. They form in recently 

deposited or exposed colluvial, alluvial 

and aeolian parent materials, or where 

aridity or low temperatures slow down 

processes of soil formation. Cambisols 

are found in a variety of climates, but are 

particularly prevalent in arid and semi-

arid areas.

Durisols have accumulations of silica, 

which are usually strongly cemented into 

hardened layers, called duripans. Durisols 

develop over long periods in old, stable 

landscapes in arid and semi-arid climates.

spray, seawater seepage or occasional 

inundation. They are also found in 

arid and semi-arid regions where 

groundwater is close to the soil surface 

and potential evaporation is much higher 

than rainfall, and where surface water 

collects in closed depressions such as in 

the Cuvelai drainage system’s iishana, 

the Omadhiya lakes, and Etosha and 

other pans.

Solonetzes develop in finely textured 

sodium-rich clayey or loamy soils of 

Calcrete nodules, such as these shown here, are 
typically found in Calcisols.

former coastal deposits and on flat or 

gently sloping grasslands with poor 

drainage. They typically have a brown-

to-black dense clayey layer rich in 

sodium just below the surface. The soils 

have distinctive columns, often covered 

in bleached, powdery fine sand or silt. 

Solonetz soils drain slowly and tend to be 

hard when dry. In Namibia, Solonetzes 

occur in conjunction with Solonchaks in 

coastal saltpans and in the Cuvelai–Etosha 

drainage system.
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Physical and chemical properties of soil
Maps 5.07–5.16 display measures of the physical and chemical 
properties of soils in Namibia. The explanations around these 

characteristics are often quite technical, but the properties are 
all important in determining the fertility of a soil. 
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Soil texture reflects the relative proportions of differently sized 

particles in a soil. Once the percentages of sand, silt and clay 

particles are known, the combined soil texture can be read from 

a texture triangle. For example, a soil with 20 per cent clay, 

45 per cent silt and 35 per cent sand has a loamy texture. Soil 

texture governs soil-forming processes, soil structure, water- 

and nutrient-holding capacities, drainage characteristics and 

workability. Medium-textured soils – such as loam, clay loam, 

sandy clay loam, silty clay loam, sandy loam and silty loam – are 

5.07 Soil texture   
best for most crops. Lightly textured soils – such as sand and 

loamy sand – have poor water-holding capacity and usually low 

cation exchange capacity. Thus, they are poor in nutrients. The 

heavily textured soils – such as clay, sandy clay and silty clay 

– may cause waterlogging and poor root development, but are 

usually rich in nutrients. 

The great majority of soils in Namibia have sandy and/or 

loamy textures. High clay contents are found only in alluvial soils 

along the major rivers of the northeast.

Arenosols cover over a third of 
Namibia, but not all are the same. 
Some have quartz grains coated with 
a reddish iron oxide mineral called 
haematite, indicating good internal 
aeration and drainage (far left); 
others have quartz grains coated with 
the yellowish brown mineral goethite, 
indicating somewhat longer periods 
of moisture in the soil (middle); while 
those in the photo on the right have 
uncoated pale grey quartz grains, 
indicating advanced leaching.
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Clay particles are products of chemical 

weathering of parent rock material. 

They are very small and can remain

suspended in water for hours, even days.

Clay soils are usually fertile because they 

retain moisture and nutrients as a result 

of their large surface-to-volume ratio. 

However, they are poorly aerated and tend 

to become waterlogged, and plants may 

have difficulty absorbing water held in the 

tiny pores between clay particles. 

5.08 Percentage of clay in the soil

Silt particles are formed by the physical 

weathering of rocks by water, wind and 

ice. They feel smooth, like talc, when dry, 

but slick and silky when wet. Individual 

particles are too small to see with the 

naked eye. Silty soils are among the best 

agricultural soils, being easy to cultivate, 

fertile and having good water-storage 

potential. They are highly susceptible to 

erosion, however.

5.09 Percentage of silt in the soil 

Sandy particles are large enough to be 

distinguished by the naked eye. They feel 

and sound gritty when rubbed between 

the fingers. The minerals, such as quartz, 

that form sand particles are highly 

resistant to both physical and chemical 

weathering. There are large pores between 

the particles of sandy soils that allow fast 

infiltration of water and good internal 

drainage and aeration, but they dry out 

quickly and store few nutrients. Large 

parts of Namibia are under sandy soils, 

the Arenosols.

5.10 Percentage of sand in the soil

Clay (%)                Clay (%)                

0

100

Sheets of dry silt often crack, creating 
attractive slabs.

Clayey soils can be very hard when dry and 
sticky when wet, making them difficult to 
cultivate. However, the same properties make 
clays suited to pottery.

Deposits of windblown sand may be tens – 
even hundreds – of metres deep.
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Deeper soils can generally store more 

water and nutrients and provide better 

conditions for root growth than shallow 

soils. Soil depth is not only limited by the 

presence of shallow bedrock, but also by 

impermeable layers within the soil. For 

example, natural chemical processes can 

cement soil with the formation of calcium 

carbonate (calcrete) or calcium sulphate 

(petrified gypsum). Agricultural practices 

– such as livestock trampling or the use 

of heavy machinery on wet soil – can 

compact the soil to form hardpans that 

hamper or prevent root growth, and in 

effect limit the depth of the soil. In sandy 

soils in an arid climate, a cemented layer 

at some depth can be an advantage, as 

it impedes drainage and allows more 

moisture to be stored in the upper layers 

within the reach of roots. 

5.11 Soil depth  
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The bulk density of a soil is its dry weight 

in relation to volume, and is largely 

determined by its texture, porosity, type 

and degree of soil structure development. 

This reflects the soil’s ability to provide 

structural support for plants and habitats 

for soil organisms, and the extent to which 

it allows the movement of air, water and 

dissolved substances. In good humus-

rich topsoil with a well-developed crumb 

structure, about half of the soil’s volume 

consists of macropores (visible to the 

naked eye and allowing good aeration and 

free drainage of water) and micropores 

(microscopic and retaining capillary 

water). Soils with a bulk density of less 

than 1.5 tonnes per cubic metre (t/m3) 

allow effective movement of air and water. 

Bulk density is also an indicator of soil 

compaction caused by livestock trampling, 

heavy machinery or inappropriate 

ploughing methods.

5.12 Bulk density of soils   
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Potential of hydrogen – or pH as it is 

known – expresses the concentration 

of hydrogen ions in the soil solution on 

a scale from 1 (extremely acidic) to 14 

(extremely alkaline). Most soils fall in 

the range of 3–8, and most plants prefer 

neutral conditions (pH 6–7). The ability 

of plants to take up calcium, magnesium, 

nitrogen, phosphorus, boron and 

molybdenum is suppressed in acidic soils. 

Acidic conditions promote aluminium 

toxicity and also slow down the release 

of minerals from organic matter and 

nitrification and nitrogen fixation 

processes. In highly alkaline soils, plants 

also have difficulty absorbing nitrogen, 

phosphorus and boron, as well as iron, 

copper, zinc, cobalt and manganese. 

Sandy soils are naturally susceptible 

to acidification, a process which is 

accelerated by high rainfall, the removal 

of crop residues and use of acidifying 

nitrogen fertilisers. 

5.13 Soil pH3
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Cation exchange capacity is a measure 

of a soil’s ability to retain and supply 

essential nutrients. Tiny particles (called 

colloids) give soils the capacity to hold 

onto positively charged ions (cations) 

of elements such as sodium, potassium, 

calcium, magnesium, hydrogen and 

aluminium. These cations are exchanged 

with hydrogen cations in the soil solution, 

making the nutrients available to plants.

Soils with a high cation exchange 

capacity are like large pantries stocked 

with nutrients. Soils with a lower cation 

exchange capacity store fewer nutrients, 

like a small pantry. Most Namibian soils 

have a low cation exchange capacity, 

and those with higher capacity are often 

shallow and/or in areas that are arid 

making them unsuitable for cultivation. 

Sandy soils typically have a cation 

exchange capacity below 4 centimoles per 

kilogram (cmol/kg).

5.14 Cation exchange 
        capacity    
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A host of factors affect how much water 

is available to support plant growth. 

These include rainfall; the infiltration of 

rainwater into the soil; the ability of water 

to rise through capillary action from the 

groundwater; how much water the soil 

can hold; and the depth to which roots can 

penetrate the soil. The effective rooting 

depth depends on the texture and various 

chemical properties of soil and the presence 

or absence of soil compaction, cemented 

layers and bedrock. In short, the amount of 

water available to plants is complex!

This map displays the amount of water 

(in millimetres) that could be available 

in the root zone of plants. In this case, it 

was calculated for maize because it is a 

widely grown staple. The available water 

capacity is lowest in the southern, western 

and central-northern regions of Namibia, 

while the capacity is greatest in the deep 

sands found in the northeast. Areas shown 

in white do not have soils suitable for any 

form of agriculture.

5.15 Available water-holding  
       capacity at root depth4
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Organic matter is an essential component 

of soils, consisting of living organisms 

(plant roots, fungi, bacteria and burrowing 

animals) and dead, decaying and 

decomposed plant and animal material. It 

contains, among others, cellulose, lignin, 

lipids, starches, proteins and charcoal – 

all molecules with a carbon backbone. 

Organic carbon makes up about half of 

all the organic matter in the soil, and 

provides energy for organisms, supports 

and stabilises soil, increases water 

retention, stores and supplies nutrients, 

and enhances a soil’s ability to suppress 

pests and diseases.

Other than higher concentrations in 

alluvial soils in the northeast and patchy 

occurrences elsewhere, most Namibian 

soils have little organic carbon. This is 

largely due to Namibia’s hot and arid 

climate and low plant biomass production.

5.16 Organic carbon 
        content    
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Compared with certain other parts of 

Africa and many parts of the world, 

Namibia’s soils are extremely poor, 

as shown here using the examples of 

available water-holding capacity in the 

root zone (top)5 and the organic carbon 

content of soils (bottom).6 Areas on 

the maps coloured white do not have 

functional soils. 

5.17 Water-holding 
        capacity and organic 
        carbon content of 
        soils in Africa 

Soils at lower elevations are often deeper, and 
thus able to support more and bigger plants 
with deeper roots than at higher elevations 
where the soils are shallow and the ground 
beneath is very rocky.
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Typical Namibian yields of smallholder crops, 
such as sorghum, millet (locally known as 
mahangu) and maize, are the lowest in Africa 
as a result of poor water-holding capacity, 
low organic carbon and other constraints, 
such as the availability of phosphorus and 
nitrogen, and the cation exchange capacity. 
High evaporation rates (page 102), low, 
erratic rainfall (pages 92–93), and pests are 
additional limiting factors. Crop farming in 
Namibia is not easy!
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Macrofungi – unsung heroes of the soil
Most fungi are extremely small; hidden from view in soil, 
wood and water. However, macrofungi – literally, big fungi 
– are familiar to most of us, and some are used as food or 
medicine. There are many varieties of macrofungi, such as 
mushrooms, truffles, bracket fungi and puffballs. These names 
refer to the reproductive fruiting bodies of these fungi, which 
distribute the spores. 

The main mass of a fungus, however, is not seen – it is 
underground, in the case of those living in soil. It consists of 
an extensive mass of thin threads called mycelia through which 
the fungus absorbs nutrients. The mycelia secrete enzymes that 
break down complex organic compounds in the soil to simpler 
nutrients that they can absorb. Plants absorb these nutrients 
too, therefore the presence of macrofungi can be important in 

assisting plant nutrition. Apart from their role as decomposers 
in soil, the mycelia also help bind the soil and provide pathways 
along which water and air can move in the soil.  

Despite Namibia being an arid country, it boasts a great 
diversity of macrofungi. Nearly 150 have been identified 
to genus or species level, and many others have yet to be 
recognised and described as distinct species because systematic 
efforts to collect fungi have not been made in many parts of 
Namibia. In short, far too little is known about the diversity 
and distribution of Namibian fungi.

For this reason, no map could be created for this atlas. We 
hope the photographs and information here spark young and 
other enthusiastic Namibians to rise to the challenge of filling 
this gap.

Termitomyces schimperi 
is found at the base of tall 
termite mounds in central 
and northern Namibia.
This is probably the 
most well-known and 
widely used mushroom in 
Namibia, and is locally 
known as ejowa (or plural, 
omajowa). The cap of this 
species can grow up to 40 
centimetres in diameter and 
it often fruits in groups, 
with sometimes dozens of 
sporocarps (fruiting bodies) 
at the base of a single 
termite mound. The size 
and flavour of omajowa 
make them a prized 
food. Like many fungi, 
they fruit under specific 
circumstances – usually 
at the start of the rainy 
season – and are shortlived. 
Other Termitomyces 
species found in Namibia 
are T. clypeatus, 
T. microcarpus, 
T. tylerianus and 
T. umkowaan. All of these 
species are edible.

An indigenous species of 
bracket fungi of the genus 
Ganoderma is used in the 
central northern regions 
of Namibia as a medicine 
for people and livestock. 
Unlike Termitomyces and 
Terfezia, which grow in 
soil, Ganoderma fruiting 
bodies are found on the 
trunks of trees. Individual 
species are hard to identify, 
but the genus as a whole 
is well known for its 
medicinal properties, 
with benefits that include 
modulating the immune 
system, and anti-tumour, 
antibacterial, antiviral and 
cardiovascular effects. 

Another popular edible 
species is the Kalahari 
truffle, Terfezia pfeilii, 
locally called the 
omatumbula, n’xaba or 
||habas. San people have 
eaten Kalahari truffles for 
millennia and continue to 
do so today. The ascocarps 
– or truffles – occur 
sporadically depending 
on rainfall and are found 
below the soil surface, 
requiring skill and a trained 
eye to find them. This 
species is commercially 
harvested, but has also 
been successfully cultivated 
which should prevent wild 
populations of the Kalahari 
truffle from becoming 
threatened.



SOIL  |  159

Namibian soils and agriculture
The shallowness and poor quality of soils in Namibia is a 
reality, one which is hard to escape and costly to remedy. There 
are multiple reasons for these adverse conditions. The sparse 
plant growth and cover found in an arid climate means that 
very little plant litter returns to the soil as organic matter – to 
the detriment of soil fertility, microbial life and the physical 
properties of the soil. Organic matter mineralises rapidly in 
soils heated excessively by direct sun, while wind, overgrazing 
and the removal or burning of crop residues further limit the 
supply of organic matter to the soil.

Low rainfall (figure 3.07) makes for a dry soil regime with 
little chemical weathering of parent materials and thus low 
quantities of the clay minerals, which are needed to store and 
supply nutrients to plants. High evaporation rates can create 
an accumulation of salts in areas where there is moderate 
rainfall or surface flow. 

The shallow Leptosols and stony Regosols offer limited soil 
volume in which water and nutrients can be stored or plants 
rooted. These soils are the result of a slow rate of weathering; 
water erosion from high-intensity rainfall events and high 
rates of runoff; and wind erosion of sparsely vegetated, 
desiccated soils. 

The sandy Arenosols of eastern and northeastern Namibia 
hold little water or nutrients, as well as being somewhat 
acidic. Silty and fine sandy soils, such as those of north-

central and northeastern Namibia, are prone to capping and 
compaction. This interferes with aeration; water infiltration, 
percolation and storage; and nutrient uptake, root growth 
and biological activity. Thin crusts form on the surface when 
aggregates (called peds) of bare soil are broken down by the 
impact of raindrops and fine detached particles clog soil pores. 
Accumulations of silica and salts and the drying effects of 
sun and wind then harden these crusts. Soil aggregates are 
broken down and subsurface hardpans of low porosity and 
permeability form as a result of repeated pressure on the soil 
surface caused by heavy agricultural machinery or trampling 
by grazing animals.

The Solonchaks contain high levels of salts that are toxic to 
plants and cause them to become water stressed by hampering 
water uptake. The sodium-rich Solonetzes present physical 
problems for plant growth as a result of their hard crusts, 
poor infiltration and waterlogging. High concentrations of 
salts often develop in soils that are irrigated, especially in areas 
where evaporation rates are high, such as those at the Hardap 
Agricultural Scheme where salts from the water and fertilisers 
accumulate over time. 

While Namibia’s Calcisols do contain higher concentrations 
of nutrients, their uptake and use by plants is suppressed by an 
imbalance between nutrient bases such as calcium, potassium 
and magnesium.

Natural vegetation is adapted to local soil conditions, but crops perform poorly in Namibia’s marginal soils and this is reflected in low yields, especially 
where low-risk, low-input farming is practised. Commercial high-input farming technologies, shown here at Shadikongoro in Kavango East, can help 
overcome these limitations, but the costs of doing so are high, often requiring large subsidies from public funds. 
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Pulses of soil nutrients
People often happily recall certain years when rain was 
abundant and the country was green, lush and teeming with 
life. All this joy and production is typically attributed to 
rainfall, but that is just one part of the explanation. 

Were it not for the presence of relatively large 
accumulations of nutrients in the dry soil, the effects of rain 
would be negligible. These are nutrients that have collected 
gradually during arid periods when the dry leaves of grass and 
trees were dropped, buried, decomposed and coverted into 
plant nutrients. The same happens to animals that die, and to 
their faeces. Paradoxically, the longer the dry period following 
the last good rains, the more nutrients are available to feed a 
new bout of luxuriance triggered when good rains next fall. 
The importance of rain is in bringing into production nutrients 
that were inaccessible.

Pulsing supplies of nutrients and moisture drive the cycles 
and strategies of the great majority of life in Namibia. Thus, 

most invertebrates and cold-blooded animals are dormant 
for a lot of the time, often hidden underground, appearing 
only for short periods when conditions to feed and breed are 
favourable. The same is true for plant seeds and fungal spores 
that lie quietly for years until stimulated to germinate, grow 
and reproduce using the abundance of nutrients and water. 

Several features characterise pulses and the life that 
depends on them. Firstly, life is divided between long periods 
of dormancy and short stages of active reproduction and 
growth. Secondly, pulses usually occur erratically, but 
normally during the warmer, wetter summer months. Thirdly, 
life is hurried during pulses as plants and animals rush to 
exploit the availability of food and water. Fourthly, most 
animals and plants that depend on pulses exist for most of the 
time as genes packaged in seeds, eggs, spores or pupae. Fifthly, 
the volume of life produced during pulses is often enormous 
(see below).

Pulses of nutrients bring life from the ground. For each permanent tree or bush, thousands of individual grasses, forbs and fungi suddenly blanket 
the ground; for each zebra or elephant there are now tens of thousands of insects, mites, frogs, millipedes and spiders, for instance. Many birds and 
mammals that live above ground are then recharged by new supplies of food made available by plants and other animals that are usually underground. 

This feeding frenzy of over a thousand Abdim’s storks, gorging themselves on the tadpoles of African bullfrog (page 212), epitomises the value of pulsed 
supplies of nutrients and ephemeral wetlands. These are the only places where many insects, crustaceans, amphibians, fish and birds breed in profusion, 
fuelled by the great volumes of food produced when nutrients are brought into production by rainfall. 



Key points

•	 Soils in Namibia are largely a product of its arid and semi-
arid environment, as seen in the origins and properties 
of the five soil groups that cover most (94 per cent) of 
the country. The first three of the following soils are 
sedimentary in origin, having been deposited by wind or 
water. They are found largely in the eastern and central 
regions of Namibia. 

•	 Arensols (covering 35.4 per cent of Namibia) are deep 
sandy soils recently deposited as dunes, sandy plains and 
beaches, and sands formed by the local weathering of 
quartz-rich sediments or rocks such as sandstone, granite 
and quartzite. They hold little water or nutrients. They 
form the dunes on the coastal plain and cover much of 
eastern and northeastern Namibia. 

•	 Calcisols (14.2 per cent) are also formed from sediments, 
but from those that are rich in calcium and magnesium and 
that accumulate in arid and semi-arid environments.   

•	 Cambisols (9.2 per cent) form from parent materials 
rich in calcium. They are typical of arid and semi-arid 
environments with distinct dry seasons and high rates of 
evaporation. 

•	 Leptosols (23.4 per cent) are shallow, stony soils that 
form locally from the weathering of rocks. Regosols 
(12.5 per cent) also form locally. They are young, 
minimally developed and highly erodible soils with no 
distinct horizons. They are common in young sediments, 
particularly in arid and semi-arid areas.  

•	 Gypsisols, Solonetzes and Solonchaks are found along 
the coast and/or in pans where they develop from 
concentrations of calcium sulphates, sodium salts and a 
variety of other salts, respectively. 

•	 Soil qualities are determined by a variety of properties. 
Those mapped here are soil depth, density, water-holding 
capacity, organic carbon content, cation exchange capacity, 
pH and texture. 

•	 With few exceptions Namibian soils support limited 
plant growth, largely because of the arid environment. 
This limits the volume of plant litter which can be turned 
into organic matter in the soil, thus restricting fertility 
and microbial life. Low rainfall also slows the chemical 
weathering of rocks and thus the supply of nutrients to 
plants, and soils are often shallow as a result of slow 
weathering. High rates of evaporation can create an 
accumulation of toxic salts in the soil. Arid conditions have 
led to the deposition of windblown sand of inert quartz 
crystals which cover more than a third of Namibia, and 
hold little water within reach of plant roots.   

•	 Other constraints arise from the capping and compaction 
of silty and fine, sandy soils. The accumulation of silica and 
salts may harden soils which then causes poor infiltration 
and waterlogging. Organic matter also mineralises rapidly 
in soils heated excessively by direct sun. 

•	 Namibian agriculture is severely limited by its soils 
which constrain both crop production and the growth 
of livestock forage. Measures can be employed to 
improve soil fertility, but they are too expensive for 
most farmers, especially if the returns on investment are 
variable or modest. 

•	 The overall quality of Namibia’s soil is one of three major 
reasons for the country’s small human population and 
low biomass of plants and animals. The others are high 
evaporation and low rainfall.
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