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Habitat fertility and disturbance have been
recognised as the major determinants of plant
community organisation. However, there is
much debate over the strategies of plants on
fertility and disturbance gradients. The
importance of competition and tolerance on
these gradients is not yet clearly understood.
We used pot and plot competition
experiments and long-term field experiments
to examine plant traits and strategies on soil
depth, fertility, burning and mowing
gradients in the Pietermaritzburg region.
Plant height and leaf width appear to be the
major trait axes along which plants are
differentiated along fertility and soil depth
gradients, with leaf width and height
increasing with increasing soil depth and
fertility. Height also appears to be an
important trait differentiating species on
disturbance gradients. Short and medium
height species generally dominate regularly
burnt or mown areas. Competition
experiments revealed that dominance at
different points on fertility and disturbance
gradients is generally related to tradeoffs in
competitive ability that species make, with
some being good competitors in infertile or
disturbed habitats at the expense of an ability
to compete in fertile or infrequently disturbed
habitats and
and were extremely
competitive in high fertility treatments and
appear to dominate on deep bottomland sites,
fertilised sites or infrequently burnt sites
because of an increase in soil fertility in these
sites. Broad-leaved species such as

and , however, are
unable to compete with narrow-leaved

vice versa. Eragrostis curvula
Panicum maximum

P.
maximum Sorghum bicolor

species such as when phosphorus
is limiting. was extremely
competitive under regular cutting and
appears to dominate regularly burnt or mown
sites because of its strong competitive ability
under some form of regular defoliation and
tissue loss. However, tolerance also appears
to be an important strategy employed by
some species on soil depth and disturbance
gradients. A tiny narrow-leaved species,

, did not appear to be
competitive under any conditions but
probably dominates extremely shallow soils
through its ability to tolerate extreme
moisture stress. ,

and
were also not competitive under

any conditions but appear to be able to
dominate infrequently burnt grassland
through their ability to tolerate shading and
litter accumulation.

E. curvula
Themeda triandra

Sporobolus stapfianus

Tristachya leucothrix
Cymbopogon validus Arist ida
junciformis

Kinetics of plant
secondary compounds:
influences on feeding

behaviour of
herbivores and diversity

of rangelands
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Diverse rangelands provide habitat and
forage resources for a wide variety of wild
and domestic animals. Yet, biodiversity of
the sagebrush steppe has declined as
sagebrush density increased to the exclusion
of grasses and forbs. Biodiversity can be
enhanced if sheep can consume substantial
amounts of sagebrush to influence vegetation
dynamics and allow recruitment of grasses
and forbs. However, the ability of sheep to
consume large amounts of sagebrush is
limited by monoterpenes and other plant
secondary compounds. Intake of sagebrush
may be improved through bet te r
understanding of the physiological effects of



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.
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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”.




