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ss biomass

biomass was found to increase with increasing altitude (r=0.603;
. Figure 9). This is expected because grass production increases with
ing rainfall (Rutherford 1980). In addition to this, temperatures are
it the higher altitudes and consequently evapotranspiration is less,
g in more effective rainfall. There were more A. nilotica juveniles in
f low grass biomass and low numbers of juveniles in the high grass
p<0.05; Fisher exact test; Figure 10). Again, A. karoo shows the
e trend (p<0.05; Fisher exact test), with the transects containing the
numbers of juveniles being those with the lowest grass biomass
11). The surrogate measure of grass biomass is presented as disc
- meter height above the ground (in cm), and is referred to as grass

s throughout the text.
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. The relationship between the surrogate measure of grass biomass in each transect
de (r=0.603; p<0.05).
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Figure 14. The trend in the total number of fires at 30 sites in the Hiuhluwe-Umfolozi Game
Reserve from 1955 to 1996. “Total number of fires” refers to the number of transects included

in a burnt area for any given year.
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Figure 15. The relationship between the proportion of A. nilotica juveniles in each transect
and the number of fires experienced by each transect during the period 1955-1996 (r=0.5662;

p<0.05). The inverse relationship for A. karoo is not presented.
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Figure 16. The relationship between the number of A. nilotica adults present in each transect
and the number of fires experienced by each transect during the period 1960-1980 (p<0.05;
Fisher exact test).

rlyi istribution pattern

o Competition with grass

Both species showed a significant interaction with grass in terms of total
biomass (F2=25.832; p<0.05). Figure 17 shows that total biomass
decreased in the individuals of both species when grown with grass, implying
that both species compete with grass. However, the lack of any significant
interaction between each species and their response to growing with grass
(F162=3.631; p>0.05) suggests that the two species do not respond
differentially to competition with grass. This is illustrated by the similar slopes
of the dotted lines joining the mean total biomass of each species in Figure
17.
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Table 1. The mean values of above ground biomass, below ground biomass and the shoot:
root ratio for A. nilotica and A. karoo individuals grown with Themeda triandra grass and
without.

ABOVE GROUND BELOW GROUND SHOOT:ROOT
BIOMASS (g) BIOMASS (g) RATIO
SPECIES With Without wvitn Without With Without
A. nilotica | 0.0876 0.2216 0.0465 0.0834 2.234 2.657
A. karoo 0.1594 0.2822 0.0957 0.1180 1.631 2.485

¢ Response to browsing

Transect data suggest a differential response of each species to increased
herbivore pressure. The assessment of browsing pressure on each species
(see Table 2) provides strong evidence that A. karoo is the favoured species
and that A. nilotica is relatively unpalatable, having significantly fewer bites
than A. karoo (F(144=101.65; p<0.001).
exist between the sites (F;144=35.92; p<0.001), indicating that browsing

Differences in browsing pressure

pressure is greatly increased on grazing lawns. The two-way ANOVA based
on a combination of both site and species shows that both species are
browsed more on grazing lawns than on non-grazing lawns (F; 144)=7.10;
p<0.01). Figure 18 provides evidence that as browsing pressure increases, a
greater proportion of A. nilotica is eaten, presumably as the availability of A.

karoo declines.

Table 2. The average number of branches bitten off 25 individuals of each species, at 3 sites
presented in order of herbivore pressure.

Average number of branches bitten off each individual
Site A. karoo A. nilotica
Sivivaneni 472 0.56
Viewpoint 14.68 3.12
Grazing Lawn 16.6 6.12
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routers which are likely to have all been reduced to ground level. Again,
iroo shows a greater number of larger individuals compared to the slow-
ing A. nilotica, which has very few individuals over 1.5 m (Figure 19d). In
sase of A. nilotica, it is likely that more energy is invested into survival
Ires (e.g. corky bark) than A. karoo which invests more energy into rapid

th than survival.

Survivors - Site A b) Resprouters - Site A
80 80
60 BA. nilotica 60 1 @A. nilotica
BA. karoo
40 1 % 40 1 BA. karoo
20 + 20 4
0 0 —a |
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|
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8 19a-d. The size-class distributions of A. nilotica and A. karoo juveniles at two adjacent
wvith different fire histories. Site A experienced three intense burns int 3 years; Site B
enced one less intense burn in 3 years. Individuals were classified as Survivors or
outers (see text).
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Nature of

grass sward A. nilotica A. karoo
tall, dense \l/
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Figure 20. A diagramatic representation of the distribution of Guilivers within the A. nilotica-A.
karoo community (shaded blocks), together with the relative influences of the two major
determinants of community structure, fire and browsing (unshaded blocks). Both the
distribution and relative abundance of the disturbances varies along a spatial gradient of
increasing grass biomass. The width of the shaded blocks represents the relative abundance
of Gullivers of each species, and the width of the unshaded blocks represent the relative
influence of each disturbance at each point along the spatial gradient.

A. karoo is more abundant than A. niiotica at the Gulliver stage, particularly in
areas with a tall, dense grass sward where fires have a large impact and
browsing is limited. Records show that animal densities are not particularly
high at present, and therefore the distribution of A. karoo Gullivers is only
limited at the extreme end of the scale. A. nilotica is not limited under
conditions of low grass biomass but shows a decline in abundance as grass
biomass (i.e. fuel load) increases. The distributions of the adults are not
illustrated as the same disturbances influence the progression from Gulliver to
adult.. However, in the long grass areas the effect of browsing is greater on A.
karoé Gulliver escape than on Gulliver establishment because the seedlings
are protected in the grass layer. Therefore, a large degree of overlap
between the spatial influence of fire and browsing- occurs and this accounts

for the restricted distribution of A. karoo adults in the reserve.
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