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The problem; what are the 
determinants of woody plant 

dynamics?
Is it elephants?
Is it fire (and if so…what about fire)?
Is it fire and elephants?
Is it grazers (influence on fire)?
Is it other browsers (impala etc. on 

recruitment)?



Herbivores were not excluded from plots and no consideration of their role!

Is it fire???



Is it elephants?Is it elephants?





The real problem in KNP…None or few 
experiments to properly determine…Fire 
versus herbivory versus fire+herbivory

Ideally a long-term, large-plot factorial experiment, 
herbivore-rich versus herbivore-poor landscapes etc.
Control (no fire or herbivores)
Fire (frequency, intensity)
Herbivory (which herbivores)
Fire+ herbivory
= millions of $$$’s

Fortunately, there are some exclosures in KNP.
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Nwashitsumbe Roan Camp
Established in 1976 (253ha)

Extended in 1984 (47ha)
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Asner et al. 2009 PNAS



• Inside: plenty of grass, intense infrequent 
fire (?), but no browsers.

• Outside: grazers (less grass) and 
browsers, especially elephants.
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1976 – Feb – whole camp
1978 – June – E
1979 – Nov – F
1980 – July – B
1981 – July – F
1982 – July – A
1984 – Apr – E
1985 – Apr – B,D,H,C,G
1985 – June – F
1985 – Sept – A
1986 – Jan – E
1987 – Mar – A
1988 – May - C,G,H
1988 – Jun – F
1989 – May – D,G
1990 – May – C,E,H
1990 – Oct – A
1991 – June – C,D
1994 – June – C, G
1997 – May – C, G
1998 – Sept – A
1999 – Sept - E
2001 – May – C, G
2002 – May - A

Fire History



Fire summary

inter-fire period (years)
Block E Block F Outside
2 3 3- 4 (van Wilgen et al 2000)

6 2
2 4
4 3
9 14



Grass height (n= 50)

inside outside
52.3 (24.1) cm 31.3 (32.8) cm

= Fuel-wise: hotter fires inside the exclosure.



Methodology

• Simple transects measuring height, 
diameter and condition of knob-thorns.



Allometry
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Density
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Lidar
measurements of  
vegetation density

Large impact

Small impact



Large fire impact

Small fire impact



Fire versus herbivores

• No exclosure (herbivore) impact at Hlangwine
but strong impact at Nwashitsumbe (Asner et al. 
2009).

In contrast,
• No fire impact in Mopani but strong impact at 

Pretoriuskop (Higgins et al. 2007).

• Fire and herbivory are n.b. in different areas and 
devastating to trees where both occur.



Summary
No seedlings (<1.5 cm diameter) inside or 
outside!!

Many (recently) dead individuals outside 
(27/140). No dead individuals inside.

Herbivory (elephants) much more n.b. than fire 
as determinant of trees, but apparently due to 
the interaction between fire and elephants. 
(Snapping and burning, bark stripping and burning cause mortality
and not just repsrouting).



Impact of exclosures…why more 
trees?

More Additions:
Increase demographic transitions 
(more shrubs become trees….role of elephant and non-elephant 
browsers and fire?), 
But, no exclosure influence on recruitment (great 
unknown??).

Fewer Deletions:
Decrease demographic regressions 
(fewer elephant/fire damaged trees regressing to resprouting
shrubs),
Decrease in mortality (particularly due to elephants and 
fire).



Problem with exclosures
Unreplicated,

Undocumented (initial conditions, fire regime),

Need further work to determine exact demographic 
consequences. For example, many marula inside 
exclosure….fast growth rates=many transitions?

Issues of extrapolation (herbivory, fire, growth-rates).

Nevertheless of extreme value (need more).



Conclusions

• Knobthorns are in danger of extinction; in 
short term the almost total loss of 
reproductive adults, in longer term the 
slow decline of total population size.

• What causes knobthorn regeneration? 
(wet years?....often see small ones along 
roads).


