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Why are the grasslands not savannas?
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Grassland  Savanna

Trees can survive the grassland climate
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Tall-grass prairies

North America

Campos

South America

Tall-grass prairies

North America

Savanna trees can survive fire

Other existing hypotheses…

1. Human derived and maintained by fire over the last 1000 years (Acocks, 
1953)

2. Shallow impervious layer / well-developed illuvial B-horizon (Feely, 
1987)

3. Waterlogging-dessication effect of shallow impermeable layer in the soil 
(Tinley, 1982). 

4. Greater grass competition, due to higher nutrient availability. Higher 
water content of topsoils during growing season results in continuous 
mineralisation of soil organic matter and release of nutrients (Mills et al., 
2006)

(See: O’Connor & Bredenkamp, 1997. Mills et al., 2006)

Trees grow too slowly 

to escape fire 

in the grasslands

Our hypothesis
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Trees grow too slowly 

to escape fire 

in the grasslands

Our hypothesis

a lack of nutrients

OR

cool temperatures ?

Experimental set-up

Measured Acacia seedling growth in grassland & savanna 
soils & temperatures

Nutrient expt Temperature expt
10 different soils, one climate

2 Acacia species

10 different climates

Same soi l + fertilizer 
(no nutrient limitation)

6 Acacia species 

+ water
- animals

- grass
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Nutrient expt Temperature expt
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Plants responded to 

nutrients

…and temperature
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Trees would grow too slowly

to escape fire in grasslands
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Trees would escape fire

in both savannas and 

grasslands

•Relatively poor soils - not a large enough effect 

to limit trees in the grasslands

•Temperature - huge effect on tree growth

- in combination with fire could prevent trees 

growing in the grasslands. 

•Fire - essential for maintaining the open 

grasslands, but can not do it alone.  

•As the climate warms it will be easier for trees 

to encroach into the grasslands.  
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• Andrew Mellon Foundation

• National Research Foundation

• University of Cape Town Botany Department

• William Bond and Mike Cramer

• The ZLTP team: An van Cauter, Sipho Zulu, Erick Khumalo, Vincent, Pumlani
Zwane, Dumi Ngomezulu, Sakhile Nsukwini, Mbhekiseni Khumalo and Zanele
Chonco.  

• Ezemvelo KZN Wildlife, particularly Sue van Rensburg

• My sites: 

Robin & Sue Kirkwood, Johan Kriek, Emile Schmidt, Ian & Carol Goss, 
Henry & Ria Malan, Stephan & Katy Heitland, Clayton & Debbie Comins, 
Hendrick van Rens burg, Graham & Janine Ford, Richard & Rob, Mr Kosy
Dongo, Nigel, Sue, Jen & Tracy Anderson, Samuel Zulu, Mark & Ruth 
Armitage, Jan Theron, Andrew & Amanda Shand, Lesego Bodibe, Mark, Yvette, 
Michael & Andrew Hitchins

• For helpful discussions and advice: 

Tim O’Connor, Hans Lambers, Kevin Kirkman, Colin Everson, Jeff 
Hughes, Ed Granger & Roger Uys

Thank you!


