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BUT:

What about trophic cascades?

Cascading effects among different sized 

herbivores and woody vegetation



elephant                 nyala

(Loxodonta africana) (Tragelaphus angasii) 

������



Phinda Private Game Reserve
Established in 1990
180 km2



Sand Forest (11 km2)
Deciduous dry forest
High species richness



Full access                  YES          YES

Partial exclosure         NO           YES

Full exclosure

Experimental set up

Nyala exclosure fence 

No elephants

Area with elephants

Elephant exclosure fence 

Treatment               Elephant     Nyala

NO           NO

20 x 20 m plots

Replicates: 12



Data capture: structural dimensions & utilisation



Results

2886 stems; 143 species



One site; one set of treatments

Full access to all Only elephant excluded

Elephant and

nyala excluded



Tree community structure of Sand Forest

Height distributions 
different among treatments
G12 = 167, P � 0.017 

Highest abundance in recruitment 
phase

Inverse J-shaped curve
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Recruitment of the Sand Forest community

Saplings
F0.05(2)2,33= 4.359, P = 0.021
Full excl > Full access (P = 0.017)

Full access         

Partial exclosure

Full exclosure

Seedlings
F0.05(2)2,33= 12.129, P < 0.0005
Full excl > Full access (P = 0.042) 
Full excl > Partial excl (P < 0.0005)

Overall densities
F0.05(2)2,33= 3.783, P = 0.033
Full excl > Full access (P = 0.028)



Species assemblages
Incl. 27 species
PROTEST (Jackson 1995)
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Resource selection

Exclusive use and browsing intensity increased for nyala (p=0.017,
P(1-tailed)=0.035) and small sized herbivores (p=0.031, 
p(1-tailed)=0.034) in absence of their respective larger counterparts

(Diets were segregated among elephant, nyala and small sized
Herbivores)



What does this mean?

* There is recruitment in Sand Forest, but

** Nyala inhibit seedling regeneration
(Elephants don’t affect overall tree and seedling densities)

* There is a combined effect on structure when both species 
are excluded

** Seedlings have to escape a “browsing trap” caused by 
nyala

** Then, saplings potentially face herbivory from both 
elephant and nyala



What else does this mean?

These indirect cascading effects of human intervention
in herbivore populations cause a shift in:

* Tree species composition
* Diet/resource utilisation by smaller sized herbivores



The bigger picture?

* Dynamics are impacted by both mega- and 
mesoherbivores

* Impact mesoherbivores!! On recruitment

* Change in species composition can cascade 
into vegetation dynamics, biodiversity and 
ecosystem processes THUS jeopardising the 
sustainability of the current ecological state



THEREFORE

Conservation managers need to consider both the
effects of the full herbivore assemblages present,

and altering the relative and absolute abundances

of species



Recommendations

* Exclude mesoherbivores to promote seedling 
regeneration and thus long term sustainability

* The creation of botanical reserves may prove to be a 
lucrative management strategy
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