
monoterpenes on herbivores. Lambs were
dosed intravenously and into the rumen with
three sagebrush monoterpenes - camphor,
1,8-cineole, and p-cymene. Feeding
behaviour of controls and dosed lambs was
monitored over 1 hour. Plasma samples were
c o l l e c t e d a n d a n a l y s e d b y g a s
chromatography with a flame-ionisation-
detector to determine terpene concentrations
over 7 hours and 8 hours for rumen and
intravenous dosing, respectively. Kinetic
analyses were performed to determine how
concentrations and rates of elimination
influenced feeding behaviour of lambs.
During intravenous infusions, dosed lambs
stopped feeding at 21 minutes compared to 1
hour that control lambs spent feeding
(P < 0.05). There was no apparent adaptation
to terpenes during the intravenous studies, as
lambs did not change the time they spent
feeding during repeated dosing trials for each
lamb. During the rumen dosing experiments
dosed lambs fed for only 33 minutes
compared to 1 hour for control lambs
(P < 0.05). All three monoterpenes were
rapidly eliminated in both studies. There was
a marked decline in maximum plasma
terpene concentrations after lambs had been
on a terpene-containing diet for more than
three weeks. This suggests rumen microbial
adaptation since no induction of elimination
pathways was observed during the
intravenous trials. Primary clinical effects
induced by the monoterpenes were similar
for a l l three compounds . Plasma
concentrations and elimination rates of
sagebrush monoterpenes influence how
much sagebrush animals can consume.
Strategic supplementation has been effective
as a means to improve consumption of
sagebrush and improve use of domestic
herbivores such as sheep and goats as tools
for enhancing and maintaining biodiversity
of rangelands. The studies reported here
have implications for managing rangelands
that are dominated by undesirable, toxin-
containing plants. Increasing consumption
of such undesirable plants depends on
understanding their toxic effects, elimination
rates, and ability to manipulate their negative
physiologic effects.

By
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Introduction

The province of KwaZulu-Natal is one of

South Africa's most diverse in terms of its

biodiversity components, with many species

(from invertebrates to large mammals),

communities and ecosystems of great value

to the country. Yet, the conservation status of

many of these systems is extremely poor,

with few threatened species being adequately

conserved in the current system of protected

areas, and many habitat or ecosystem types

currently being heavily transformed through

agricultural developments. As a result of the

immense value of the province's biodiversity

to the country as a whole, and its extremely

threatened status, a clear need exists to focus

conservation activities in the most efficient

manner for the benefit of all communities.

The formal conservation authorities in the

KwaZulu-Natal province are unfortunately

not able to allocate sufficient resources to

conserving biodiversity in the province, with

the result that many, if not most, of the

important and threatened species and

ecosystems now occur on privately-owned or

communal land. In addition to this, a large

proportion of the conservation work is

currently being carried out by the

conservation NGO sector in an attempt to fill

this “conservation gap”.



Current state of biodiversity in KwaZulu-

Natal

During 2001 Ezemvelo KwaZulu-Natal
Wi l d l i f e c o n d u c t e d a S t r a t e g i c
Environmental Assessment (SEA) to
determine the current status of biodiversity
conservation in the province. The following
is a summary of the findings of the SEA:

35 landscape types (30%) have been
transformed by more than 40% (the
theoretical threshold beyond which
ecological processes are significantly
disrupted);

Wetland habitats in the 500 to 1200 m
elevation range were under-protected
and therefore require conservation
focus;

Two of the province's 16 grassland types
are considered endemic ('Ngongoni veld
or Natal mistbelt and Natal sour
sandveld) and both are under-protected
(only 0.3% and 0.4% in formally
protected areas respectively);

Nine of the province's 16 grassland types
have been transformed by more than
40%,

The 2 inland forest types (montane and
mistbelt) are the most poorly
represented in protected areas in the
province;

Seven (30%) of the 23 plant
communities in KwaZulu-Natal are
endemic, all being very under-protected
(<10%), with most having less than 3%
of their area under protection;

Midlands mistbelt vegetation type is the
m o s t h i g h l y t r a n s f o r m e d b y
development of any type;
Of the 85 threatened plant species
analysed, 45% are not found in any
protected area. The area with the highest
concentration of threatened plant
species is the midlands and southern
KZN;
Only 3 of the 29 threatened bird species
are adequately protected in the province.
19 of the 29 most threatened bird species
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show a clear preference for grassland
and wetland habitats;

Protected areas in the province only
contain viable populations of 2 of the 10
endemic reptile species; and

Of the 4 endemic amphibian species, 2 are
not found in any formally protected area,
while 3 species are distributed primarily
in the midlands and Drakensberg
foothills.

In summary, biodiversity in KwaZulu-Natal
province is grossly under-protected, with the
conservation status of most threatened or
endemic species being poor. It appears that
the current system of protected areas in the
province is totally inadequate in protecting
this province's biodiversity.

In addition, the current conservation
situation in KwaZulu-Natal is characterised
by many different conservation NGO groups
working predominantly in isolation, and
there is therefore the dire need for a more
focused and coordinated approach to the
work that these groups are undertaking in
partnership with Ezemvelo KZN Wildlife.
The KZN Biodiversity Programme aims to
coordinate and improve the focus of various
activities that will make the most significant
contribution to the conservation of the
province's biodiversity.

Due to the current realities of limited funding
and human resources, this can only be
achieved by developing a well-coordinated
approach, where funding and resources are
shared in order to achieve the over-riding
conservation goals. The focus will continue
to include highly threatened, charismatic
species such as the wattled crane, blue
swallow, cape parrot and oribi, although
management activities directed at these
species will address the requirements of, and
threats facing broader habitats and
ecosystems, providing ecologically-based
conservation strategies.

With the current rate of land transformation
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and species loss in the province, a broader
ecological approach is urgently required.
Coordinated management of the current
activities of a host of different Endangered
Wildlife Trust Working Groups and other
NGO projects, in continual liaison with
Ezemvelo KZN Wildlife will ensure the
long-term conservation of our natural
heritage within the province. The successful
development of the KZN Biodiversity
Programme will therefore result in improved
allocation and sharing of resources between
projects, increased focus on critical areas,
increased collaboration and coordination
between like-minded projects focussing on
similar issues and working with similar
stakeholder groups, reduced need for
administrative backup and core funding for
the different groups through a sharing of
resources, increased efficacy through
specific skill development and reduced
multi-tasking, improved data collection,
collation and interpretation as well as input
into the Ezemvelo KwaZulu-Natal Wildlife
C-Plan database, improved public education
and communication through a centralised
resource centre, coordinated input into land
t r a n s f o r m a t i o n a n d d e v e l o p m e n t
applications and an overall more efficient use
of resources and capacity for the benefit of
conservation and communities throughout
the province.

This Endangered Wildlife Trust programme
aims to achieve the following:

Improved conservation of critical
biodiversity elements in sensitive areas
in KwaZulu-Natal through the overall
integration of efforts and activities of all
relevant conservation NGOs in the
province;
Engaging private landowners in the
process of conservation and land
management through improved natural
resource management;
P r imary l i a i son for improved
communication between NGOs and
provincial and government authorities
on issues of conservation relevance;
Providing incentives for private
landowners to conserve biodiversity
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elements;
I m p r o v e d e f f e c t i v e n e s s a n d
streamlining of the development
application procedure;
Increased effectiveness in carrying out
broad-based environmental education
and awareness, focusing on the holistic
picture of biodiversity conservation;
A centralised resource centre with
information on all relevant projects,
issues and NGOs available to members
of the public, relevant stakeholders
groups and donors, to vastly improve on
conservation awareness.

The focus for this KZN Biodiversity
Programme is on activities that benefit both
the environment as well as the people
inhabiting these same areas. We need to
acknowledge that the environment, with its
functioning ecosystems can supply
extremely beneficial services to people, i.e.
ecosystems are able to take natural assets
such as air, soil and water and produce goods
valuable and beneficial to people, including
financially. The key to this concept is that
humans are inextricably linked not only to
ecosystems, but to the protection of these
ecosystems, including the individual
components on which the ecosystem relies.
Humans must therefore not view themselves
as outside the realm of these services and
simply gain the benefits thereof. People, like
farmers, manage the ecosystems and hence
play a fundamental role in sustaining and
fulfilling human life. In contrast, by our
selfish actions, with little concern for the
environment, we can also destroy the ability
of the environment to supply these beneficial
services. By maintaining viable and
functioning ecosystems we can look forward
to cleaner water supplies, reduced flooding,
maintenance of soil fertility, removal of toxic
and disease-causing compounds, pollination
of our important fruit crops, pest control, the
absorption of carbon from the atmosphere,
and even cultural and spiritual stimulation
through ecotourism. And, most importantly,
ecosystems are where our food, fibre,
building materials and pharmaceuticals are
produced.
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