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Introduction

Fire is an essential component of African ecology.  It has modified combustible habitats (thus excluding mainly arid veld types and dense forest) throughout evolutionary time, maintaining grasslands and savannas, determining forest margins and impacting upon the species composition and dynamics of animals, from the tiniest creatures to herds of antelope and elephant.  In consequence, both plants and animals occurring in these ecosystems are well adapted to the occurrence of fire.  If they were not so adapted, they would long since have been eliminated by natural selection.

There is compelling evidence that indigenous people used fire as a management tool long prior to European colonisation: for example, the clouds of smoke covering the land caused Vasco de Gama to name southern Africa Terra de Fume.  The earliest regulation attempting to control the use of fire in South Africa veld management was promulgated in 1658 (Placaat no.8 of the Dutch East India Company of the Cape of Good Hope).

Over the years, going back to the early 20th Century, there has been a great deal of research on the effects of fire in a variety of southern African ecotypes, for example grassland (including many studies in KZN), savannah and Cape fynbos, so there is much information available on the subject.  Research has elucidated the responses to fire of the vegetation, insect life, birds, small mammals and large herbivores – among others.

While opinion differs in respect of some details, the following provides a few guidelines in respect of appropriate burning policy in our area, particularly for smallholders such as me.  Stock farmers may view things differently, because they burn primarily to maximise grass production for domestic animals.
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Controlled burning – why do we do it?
Burning removes excessive grass load, helping avoid the hazards of uncontrolled wild fire – it is clearly preferable to burn under favourable conditions, at our own convenience, than to fight a fire at night, with a howling wind blowing, and when one’s staff are off for the weekend.  As noted above, fire can improve grazing conditions by providing a flush of green grass in spring.  In some situations, fire is used to curb bush encroachment, but our alien invaders in the KZN Midlands (mainly wattle, bug weed and brambles) tend to benefit from burning.  We can also burn to help maintain and even increase biodiversity.

Immediate direct effects of fire
The immediate effects of fire on the vegetation are obvious for all to see.  An intense fire (e.g. uphill, during warm, windy weather, in mid to late winter when the vegetation is at its driest) will be hot and quick, resulting in a clean burn over a large area.  The result may look impressive, but such a fire is, generally speaking, the least desirable.  In contrast, burning in early winter, when there is still some moisture in both soil and vegetation, or in spring immediately after the first rains (but not after growth has commenced, because many plants are highly fire intolerant when growing), results in a cooler fire and a more patchy burn, and are more potentially beneficial alternatives, for the reasons set out below.

Contrary to popular belief, animal mortality during a fire is usually negligible or non-existent.  Being fire-adapted, most creatures have escape mechanisms: for example, flying off (birds and many insect species), moving off ahead of the flames (mainly antelope and other larger mammals), dropping to the ground where the temperature is much lower than in the burning vegetation itself (non-flying insects) and taking refuge in underground burrows or similar bolt-holes (small mammals).  Then, of course, if a burn is correctly timed, frogs, chameleons, snakes and other hibernating forms will be in no danger.

Wetlands
Wetlands tend to burn poorly, even in midwinter.  Nonetheless, it is essential to ensure that there are no potentially winter-nesting birds present (particularly grass and marsh owls, as well as wattled cranes) before letting a fire loose in wetland areas.
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The exception is reed beds which – because the individual stems die off in winter leaving a huge, highly combustible fuel load – become dangerous if left unburned for too long.  They should be burned off every two or three years (but in patches; see immediately below).

Nature’s Way
Nature is essentially random and fire is no exception to this rule.  One can visualise (and would predict) a situation in pre-human times where fires would start due to natural causes (e.g. lightening strikes or sparks caused by rock falls) and entirely at random (in different places at different times of the year).  The results would be equally random: a fire might burn for days or weeks, devastating thousands of hectares; it might be cool or hot; it might result in a clean burn over vast areas or produce a highly patchy landscape; and so on.  An infinity of scenarios suggest themselves, each determined by a set of random and unique circumstances.

The result of this is perfectly natural, random fire regime over countless millennia (superimposed upon numerous other ecological factors) is the African landscape in its pristine form: a diverse array of plant and animal life which is described by the hackneyed term, biodiversity.

The Small Mosaic Principle

During the 1970s, Mike Mentis of the Natal Parks Board undertook various research projects in upland Natal on the ecological effects of fire on, particularly, greywing and redwing francolin.  His conclusions were highly instructive: in a nutshell, the most beneficial effects on francolin reproduction and overall numbers were obtained by creating a small-scale mosaic of burned and unburned patches of veld.  Guinea fowl likewise benefit from such a mosaic, Mentis found, because they require rank vegetation in which to breed.

My own research on small mammals (mainly rodents) in S.W. Cape montane fynbos confirmed the small mosaic principle.  I found, moreover, that refuge habitats (refugia: unburned patches, where animals take refuge and thus survive until the surrounding vegetation has regrown and can be recolonised) were critical to maintaining high diversity and numbers of these animals.
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The Significance of Indigenous Rodents
There are around eighty indigenous rodent species in southern Africa.  The dominant species among the 10 or so occurring in the Dargle valley are the mainly granivorous four-striped mouse (smallish, at around 40g) and the entirely herbivorous vlei rat (far larger, weighing up to 250g).  Under ideal conditions, there may be upwards of 200 individuals present per hectare.

It is impossible to overestimate the ecological significance of indigenous rodents: almost all smaller carnivores, up to the size if a jackal, serval or even caracal, together with many snakes and birds of prey, feed on them to a lesser or greater extent.  Many carnivores are highly specialised rodent predators, like the long crested eagle, which feeds almost exclusively on vlei rats and the black shouldered kite which eats mainly striped mice.  Dassies, also small mammals although not rodents, are the primary prey of the black eagle: once abundant, dassies have all but disappeared from the Dargle (for unknown reasons unrelated to fire) and the black eagle is now a rarity.  It therefore stands to reason, supported by research data and simple observation, that a healthy rodent community supports a maximum of predators.

Rates of Rodent Recolonisation
Very few animals utilise a clean burn: there is no cover and very little food.  Rates of recolonisation of a burn differ according to the species concerned and the speed at which the vegetation regenerates.  In our area, as a broad generalisation, recolonisation starts around six months after the burn (mainly striped mice and shrews), followed a few months later by vlei rats and various other species.  Population densities are at a maximum after two or three years, slowly declining thereafter as the cover becomes denser and the availability of seed and green plant material declines.  By the fourth or fifth year post-burn, the veld has become so unproductive (moribund) that the main rodent species disappear and with them the predators.

It is therefore critical, if biodiversity is to be maintained, to timeously burn off the veld before its condition and carrying capacity decline too greatly.
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Needless to say, these principles – recolonisation after fire, maximum carrying capacity and eventual successional decline – apply equally to all combustible habitats and the life they support.

Other Factors
There is the perception in some quarters, apparently based upon the fallacy of high animal mortality during fire, that mowing or brush-cutting the veld is preferable to burning, but this is untrue.  Mowing/brush-cutting on a regular basis during the growing season caused long term changes in plant species composition; not only grasses are affected, but the gorgeous flowering plants we so value (orchids, gladioli, etc.) rapidly disappear.  Mowing/brush-cutting during the growing season (when animals are most active and breeding) is also potentially lethal to terrestrial frogs and grass-nesting birds and mice, among others.

Recommendations
1. Emulate nature’s way of doing things; a patchy burn is best

2. Burn at different times during successive years according to a predetermined grid to create a small mosaic of burned and unburned patches.

3. Undertake any main burn under the most favourable conditions for plants and animals (a slow, cool, patchy burn is preferred), and not for the sake of producing a uniformly blackened landscape.

