
Introduction

Objectives

The grassland biome is receiving more
attention from conservationists and
policymakers as an important reservoir of
biodiversity, that also supports most of the
population of southern Africa directly and
indirectly through the goods and services it
provides. This biome is also one that is
increasingly threatened by transformation
and mismanagement as human pressures on
the system grow.

To address some of these issues, the

(GSSA) is planning a series of workshops on
the effects of various land-uses on
biodiversity in the grasslands of SouthAfrica
(SA). The first workshop, on the effects of
grazing on biodiversity, was attended by
some 29 people from KwaZulu-Natal
(KZN), Mpumalanga, the Free State and the
Eastern Cape. The participants came from a
variety of backgrounds, including
researchers in the Department ofAgriculture,
managers and researchers from conservation
agencies and NGOs, students, consultants
and farmers.

This report is a summary of the workshop
proceedings, which will be made available
on the GSSAwebsite as soon as possible.

The objectives of the workshop were:
1. To determine the extent of our
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knowledge of the impacts of grazing on
biodiversity in grasslands.

2. To determine the knowledge gaps that
urgently need to be addressed.

3. To suggest solutions (focussing on
technical rather than policy solutions) to
ameliorate negative impacts of grazing
on biodiversity, using the tools (such as
fencing, stocking density or watering
points) available to graziers to
manipulate their grazing.

4. To produce a summary of the challenges
and opportunities discussed to be taken
forward to the Grasslands Summit to be
held in July 2005, at the Congress, where
policies will be discussed.

The end result will be used to help inform the
regulations of the National Biodiversity Act
as well as the grazing recommendations of
t h e D e p a r t m e n t s o f A g r i c u l t u r e ,
conservation agencies and NGOs.

To this end, a set of guidelines on
“biodiversity friendly” grazing systems
based on best available knowledge and
experience should be produced.

Very little direct investigation of the effects
of grazing on biodiversity has occurred in
SA. It was suggested that we use the work
done in both Australia and the USA as
benchmarks to find our own gaps. The
grazing gradient approach used in Australia

Objective 1: Overview of current
knowledge
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is not really appropriate in SA, however, as
waterpoints are so evenly distributed across
this country.

Lands used for grazing should not
necessarily be destocked but seen as
repositories for biodiversity; management
approaches should be “tweaked” with this in
mind.

A discussion of studies of grazing and
biodiversity aimed to address the question
“What is the nature and extent of the impact
that grazing has on biodiversity, especially
on significant taxa?”

Both species and structural/functional
biodiversity should be addressed as there is
no proper knowledge base, only a few case
specific studies and their impact on
biodiversity as a whole is unknown.

There was a geographic bias in the group,
with most participants coming from KZN,
and very few people with experience in the
semi-arid and arid grasslands. Nevertheless,
very few studies in the drier areas were
identified that addressed the central issue.

One multi-disciplinary study that did attempt
to address, in part, the effect of land tenure on
biodiversi ty was the Drakensberg
component of the National Botanical
Institute's (now South African National
Biodiversity Institute) Conservation
Farming project.

Some of the work mentioned below was
referenced in the scientific literature; other
work may not have been published, or the
references were not located before this article
went to press.

Peden (2004) examined 5 aboveground taxa
along a fenceline between Cathedral Peak
and the adjacent communal grazing land. The
results were not necessarily useful due to
methodological problems.

Some work from grasslands in and adjacent

Invertebrates

to Hluhluwe-Umfolozi was mentioned.
Samways & Kreuzinger (2001) studied
grasshoppers in the Hluhluwe grassland
contrasting a conservation area with a
communal area. Rivers-Moore and Samways
(1996) contrasted a commercial area with a
conservation area in Hluhluwe/Umfolozi and
found that as long as there was grazing the
effect of mega herbivores was mimicked in
terms of species richness and abundance.
William Bond studied grasshoppers and
termites inside and outside of exclusion plots
in Hluhluwe. Hans Olff also worked on
grasshoppers in Hluhluwe.

Samways & Moore (1991) determined edge
effects of afforestation on grasshoppers at
Midmar in the KZN Midlands. Gebeyehu &
Samways (2002) studied grasshoppers in
Middelburg in the Eastern Cape. Work by
Steve Johnson, where annual mowing
increased richness, was mentioned. Hamish
Robertson examined ants and beetles in the
Conservation Farming study. Richard
Kinvig's work indicated that increased sward
heterogeneity increased species richness.

Peden's (2004) study at Cathedral Peak,
Venter 's (1989) study in Hluhluwe and
Tim O'Connor's study in the Berg were cited.
Uys (in prep) examined Hluhluwe/Itala and
the neighbouring mesic grasslands in the
communal areas of Impetle. He pointed out
that the greatest diversity of plants is to be
found in the wildflower species, but that little
is known about them as they are not
agriculturally important. Du Toit (2003)
addressed how grass plant diversity is
affected by grazing and pattern. Short
(2003) suggested that diversity of grasses is
not a good indicator of plant diversity. Hoare
(2002) compiled data from studies of plant
diversity in communal and commercial
rangelands in the Eastern Cape.

There have been few studies explicitly
examining the effect of grazing on vertebrate
diversity. Trampling has been observed to
impact on blue swallows. Conversely, cattle

Plants

Vertebrates

et al

et al
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appear to be beneficial to wattled crane
populations by opening up paths on the
margins of wetlands for the chicks to move
around. There has been one recent study on
birds in the Wakkerstroom area.

Several studies of the effect of fire on birds
and small mammals in the Drakensberg by
Dave Rowe-Rowe were mentioned (Rowe-
Rowe 1980, 1995; Rowe-Rowe & Lowry
1982). This topic came up as delegates
debated the importance of patchy defoliation
of grass swards and the effect this has on
small animal populations.

Again, no specific studies on this topic were
mentioned, although the accumulated
experience of the participants raised some
general points. Dams are known to impact
directly on the functioning and diversity of
wetland systems. The increase in sediment
load in rivers and streams, caused by
decreased basal cover and trampling on the
margins of wetlands can affect many
invertebrate and plant communities.
However, herbivory can also maintain or
increase basal cover, while areas that are
protected from defoliation experience
increased erosion following a fire.

Several participants felt that fire could be
equated to grazing, in its effect on the habitat
of small animals and birds. Others felt that it
was dangerous to extrapolate from fire to
grazing, as there were very different effects
of both. It was also pointed out that grazing
cannot be looked at in isolation from fire,
particularly since the one is often affected by
the other. The effect of fire on biodiversity in
the Maloti-Drakensberg region was
examined in detail in a series of workshops
hosted by the Maloti-Drakensberg
Transfrontier Project.

Although some studies have been done in
other biomes in southern Africa, and other
regions of the world, very little work has been
done in the grassland biome of South Africa.

Wetlands and aquatic systems

Fire

Other biomes/regions

Therefore, the results of work in other areas
will be examined and, where possible,
extrapolated to the grassland biome of South
Africa. Mention was made at the workshop
of work done in drier savanna areas, as well
as the Karoo and Namaqualand. SouthAfrica
has a definite interaction between grassland
and savanna which should not be ignored.

Much work has been done in Australia and
the USA in dividing taxa into functional
groups according to their response across
gradients of grazing intensity. This approach
may be a useful way to approach the problem
of the dearth of knowledge of species
responses in South Africa. An identification
of the traits that render a species more or less
vulnerable to grazing impacts will allow
predictions of the effects of grazing on taxa
that have not been directly studied.

Uys (in prep) assigned plants to functional
groups across a rainfall gradient. In drier
areas, dicotyledonous species relying on seed
for recruitment predominate. In moist areas
there is an increase in long-lived perennials,
bulbs or other types of underground storage
organs which allow plants to tolerate
disturbance. However, the species
composition in mesic areas is changing under
heavy grazing regimes, although the richness
is the same. He proposed that the
intermediate disturbance hypothesis was a
failure and suggested that plant life history
traits be used to predict response to grazing.
Rob Scott-Shaw has found that there is a shift
in species life-form across a grazing gradient
in Midlands Mistbelt grasslands.

Geophytes form a significant proportion of
the plant composition in more lightly grazed
areas. They flower in spring and then
maintain leaves until mid- to late summer,
relying on them to produce reserves for the
following season. If the leaves are removed,
death results. These plants should be given
more importance as a functional group in
comparisons between light and heavy
grazing regimes.

Functional groups, indicator groups and
key species
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In South Africa, some progress has been
made in assigning invertebrate taxa to
functional groups according to their
responses to dis turbance. Similar
invertebrate patterns are being found,
especially with the effect of alien plant
invasions and medicinal plant collections.

Well maintained grasslands are able to resist
the invasion (<10%) of alien and weedy plant
species due to the lack of disturbance.

Some progress has been made on designating
species as indicator species. Most of the
work in the plant kingdom has been on
grasses, although Scott-Shaw has made
progress with forbs in KwaZulu-Natal.
Some invertebrates have also been assigned
indicator classifications.

In order to understand the impact of grazing
regimes on biodiversity, it is first necessary to
understand the underlying environmental
conditions which dictate how species will
respond to grazing. These include geology,
geomorphology, precipitation (amount and
distribution) and temperature regimes.
These in turn influence length of growing
season, soil nutrients, and the distribution of
sourveld and sweetveld (productivity
through the winter months) among others.
For example, east of the Great Escarpment,
species richness increases linearly with
rainfall until temperature begins to take
effect.

Grazing management regimes cannot simply
be divided into “communal”, “commercial”
and “conservation”, as practices within these
broad land-tenure systems vary widely
across the country; for example, Holistic
Resource Management (HRM) versus
s t a n d a r d g r a z i n g m a n a g e m e n t
recommendations. Within communal areas,
management regimes can also vary widely.

Animals kraaled at night create nutrient
hotspots at the kraal, which may persist for
centuries.

Environmental drivers

Grazing systems

A l i e n a n d b u s h / w e e d y s p e c i e s
encroachment: can be induced by livestock,
birds along fence lines, nutrient hotspots,
areas protected from fire and general
disturbance, especially along fence lines.

The effect of stocking rate and grazing
regime (i.e. set stocking versus various
systems of rotational stocking) need to be
separated. Du Toit (2003) observed that
paddocks continuously stocked in the
Eastern Cape are structurally heterogenous.
Potentially, such a sward could harbour more
invertebrate richness than a structurally
homogenous sward. However, Richard
Kinvig noted that studies in the USA
indicated that rotational stocking increased
sward heterogeneity and hence invertebrate
heterogeneity. Tim O'Connor observed that
rotational grazing appeared to be deleterious
to plant species richness, as all the impact is
concentrated on a small area.

The Giant's Castle Nature Reserve has a
stable large herbivore population, mostly
comprising eland, of 1AU per 55ha, whereas
commercial farms in the region stock at 1AU
per 2 ha. However, the commercial farms
have structures in place to control the impact
of grazing. Thus the system has experienced
herbivory but in a vastly different way: in
conservation and communal areas the impact
of grazing is dissipated over the entire area
each year, while in the commercial areas one
camp at a time experiences concentrated
grazing impacts. Commercial operations
mal, therefore, destroy more vulnerable
growth forms. Maintaining plant diversity
thus requires destocking, but the impact has
already been in place for the past century and
so we have perhaps reached a new stable state
which we should maintain. Note that the
large population of wildebeest and blesbok in
Coleford Nature Reserve near Underberg has
had a similar effect to the commercial
regimes.

An alternative hypothesis was proposed: that
in commercial livestock systems, where
different camps may be rested from one
season to the next, the impact of grazing can
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be altered between seasons, potentially
encouraging diversity.

Commercial livestock farmers can control
animal movement through fencing, whereas
in wildlife systems management options are
more limited and are largely restricted to
controlling movement through fire.

The answer to this question will depend on a
clear statement of objectives.

The summary of studies on biodiversity in
the grassland biome illustrates the fact that
studies are few and far between, and workers
in different disciplines work in isolation from
each other. More complementary studies in a
few systems, rather than isolated studies in
many systems, would greatly enhance our
understanding of the effects of grazing on a
wide variety of taxa.

Functional groups need not be taxonomically
determined or based on species important to
conservation. The creation of functional
types requires knowledge of responses to
disturbance, which is lacking, and hence
functional studies tend to be made at a very
coarse level. This approach would change
with time, and defining these groups
ultimately rests with knowing what and how
much you have - inventory work is vital to
making progress. A good inventory approach
will automatically include environmental
variables and thus a greater understanding of
causes of presence or absence of species.

There is a need for a repeatable measure, not
just a rapid assessment, which will provide
indicators of various aspects at multi-taxa
and -trophic levels. However, a rapid
assessment approach is crucial to assess the
current level of biodiversity, overlapping
between all aspects (plants, invertebrates,
etc.). It is also important to determine what
cons t i tu t e s adequa te b iod ive r s i ty
conservation. For current systems, we need
to know:

1. Are they stable over time?
2. What levels of biodiversity are being

protected, especially in land used for
production?

Objective 2: What do we need to know?

3. What gaps in conservation are present
on such land?

4. Could subsidies/incentives or land
acquisition close these gaps?

A list of questions and hypotheses were
proposed by the workshop:

Why should landowners manage for
biodiversity?
What indigenous knowledge exits for
grazing management?
W h a t a r e p r i o r i t y a r e a s f o r
conservation?
How can grazing be used to improve the
conservation status of species of
concern?
How do conservation and grazing
objectives differ with land tenure?
Are umbrella species definitely
umbrella species? In other words, does
the conservation of one or two species
improve biodiversity conservation as a
whole?
Can you maintain biodiversity with fire
as with grazing/mowing?
Improved assessment techniques need
identification of functional groups and
key indicators of system health.
How does the environment interact with
grazing regimes?
What are the particular effects of grazing
on wetlands and other hydrological
processes?
What are the particular effects of grazing
on soil integrity?

It is impossible to predict the outcomes and
consequences of all perturbations of
management tools. Looking at the “tools” in
more detail:

Animal type is adjustable and should
perhaps be changed in some areas, e.g.
large bodied animals are more damaging
in the Drakensberg than small bodied. In
general there has been a shift towards
game farming but this does not
necessarily increase biodiversity.

�

�

�

�

�

�

�

�

�

�

�

�

�

�

What type of biodiversity are we trying
to manage for? Genes, species, etc.

Stocking rate at different levels of input
the same output can be achieved, i.e. the
Jones-Sandland model. Biodiversity if
probably better at lower stocking rates
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(heterogeneity is greater) and the same
production can be achieved as at higher
stocking rates. Historical stocking rates
should be consulted, e.g. 1 AU per 55 ha
versus 1AU per 2 ha in the Berg.
�

�

�

�

�

Movement and the preoccupation with
rotation is sometimes necessary, e.g. in
high rainfall areas there is a need to graze
down uniformly and so smaller camps
are required. This is not so in drier areas.
Persuasive holistic managers are
purporting interesting facts regarding
grazing systems. Small camps can result
in uniform stocking rates and probably
increased extinctions.
Fencing is no longer profitable to
replace or increase. This has an effect on
the spreading of aliens, etc. by birds
which perch on fences.
Resting: hotspots of biodiversity are not
uniformly distributed (wetlands, cliff
faces, streams, etc.) and these areas
should be more protected thus increasing
overall biodiversity.
Fire: commercial areas are block burnt
whereas conservation areas are mosaic
burnt. This latter is logical but is a
difficult hypothesis to test
Level/Scale: managing for the primary
base (plant species and structure) is
likely to induce resilience and
biodiversity at higher trophic levels.

The majority of grasslands are currently
under livestock, wildlife or a combination of
the two. It is unlikely that the physical
management is going to change. The ideal
situation would be, therefore, to manage
from a production perspective and knowing
the impact of these management principles
on biodiversity. In summary: “Does 'ideal'
veld management conserve biodiversity?”

Most biodiversity resides in small hotspots,
rather than evenly distributed across the
landscape. Therefore, the identification of
hotspots and appropriate management would
be a useful step in conserving biodiversity in
grazed systems.

Technical solutions remained largely

Conclusion

Policy issues

unidentified by the workshop, because so
little is known about the effect of grazing on
biodiversity. However, a number of policy
issues were identified, which require
addressing.

As discussed above, there is a dearth of
technical knowledge about how to manage
for biodiversity. This needs to be clearly
acknowledged, but decisions based on best
available knowledge and informed
guesswork will still need to be made.
Policies will not be limited to biomes, but
will be implemented on a national or
provincial level.

A system of rewarding farmers for
“biodiversity friendly” farming practices
needs to be explored. One possibility is the
implementation of a certification programme
which would allow preferential access to
markets or premium prices on products.

Measures of ecosystem health are far easier
to monitor than actual biodiversity, and
standards need to be developed and agreed
upon for monitoring purposes. Clear
definitions of biodiversity and its important
components need to be agreed upon in order
to minimise conflicts (for example, in the
forestry industry).

Large scale land planning has largely fallen
away and been replaced by on-site
Environmental Impact Assessments (EIAs).
Landscapes can therefore be transformed
piece by piece, entirely legally, until very
little unmodified land is left. KZN Wildlife's
C-PLAN, a GIS-based planning tool,
identifies limits for transformation for
certain areas or vegetation types. This type
of landscape-scale planning should be
implemented across the grassland biome.

The most important point raised by the
workshop was that “Transformation, not
grazing, is the major threat to biodiversity in
the grassland biome”.

Important biodiversity is likely to reside in
relatively small areas, such as forest patches
or wetlands. Landowners can relatively

Objective 3: Solutions
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easily protect such areas from grazing.

Many areas are heavily stocked, and this is
likely to have adverse impacts on
biodiversity. Therefore, destocking of certain
areas is might be beneficial to biodiversity
conservation.

The gaps in scientific knowledge identified
above precluded defining a set of technical
solutions to minimise any adverse impacts of
grazing on biodiversity. Nevertheless, a way
forward was outlined by the workshop
participants.

Habitat transformation is the greatest threat
to biodiversity. Therefore, any practice that
allows some relatively undisturbed grassland
to remain is to be encouraged.

Scientists and farmers around the world have
spent decades developing sustainable
grazing practices to conserve the forage
resource.

Veld management is thought of from a
production point of view based on the past
century's guidelines and practices. These
have been based primarily on the drive to
reduce degradation and optimise production.
To determine the answers to this question the
following needs to be done:

1.Consolidate current knowledge and
research effort:

Build on existing datasets
2.Produce/Review guidelines for

biodiversity management
Despite the dearth of knowledge, many
educated guesses can be made as well
as implementing common sense

3.Explore funding avenues for answering
the questions raised in Objective 2.

Examine data collected in different
disciplines and pursue immediate
research questions

4.Have strong links/partnerships between
all groups involved in grasslands to
present a united front, avoid confusion
and increase funding.

The way forward

“Does ideal veld management conserve
biodiversity?”

�

�

�

�

More collaboration
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Whilst speakers and chairpersons

Theorise and dogmatise,

Delegates and congressors

Perspire and find sleep

And abundance of indifference.

But barrages of datasets

And graphs and tables and epithets

Annihilate and exterminate

Our only hope of sanity:

Let's protest this inhumanity!

Because the eloquent oratory

And flowery prose and detenté

Is lost upon the bourgoise.

And the most welcome phrase

Is "In conclusion, gentlemen",

For then a glass we raise.

These fierce assaults on simple minds

- pulverised and minimised

by excesses of hops-extract -

should not be allowed to distract

from our mission most divine

to seek solace in the fruit of vine.
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