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Background

* Fire and herbivory — important in grassland
ecosystems.

Prevent bush-encroachment
* Research important for managing rangelands

* The two previously viewed separately

Few studies on the combined effect (Fuhlendorf and Engle
2004; Archibald et al. 2005; Sensenig et al. 2010).




Fire-grazer interactions
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Response to fire

* Homogenizing effect

* favours dominance of few spp
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* Ecosystem respe

* {rsoil compaction (crusting) + ® infiltration (mills & Fey 2004)

NORMAL COMPACTED

NO MOISTURE
NO AIR




Response to grazing

* Grass community response to grazing

Grazingresistance
Mechanisms enabling plants
to survive and grow ingrazed

systems
| |
Avoidance Tolerance
Mechanismsthat reduce the Mechanismsthat
prohability and intensity of increase plant
grazing growth following
grazing
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Morphological Biochemical Meristem
characteristics compounds availability

Physiclogical
processes

Fig 1: Organization of grazing resistance into avoidanceand tolerance strategies. The avoidance
strategy decreases the probability and intensity of grazing while the tolerance strategy increases
growth following grazing (from Briske, 1986, 1991). (Briske 1996)




Response to grazing
* Ecosystem response

1+ Ba regrou nd (Schulz and Leininger 1990)

4 compaction < infiltration <{*)low soil-moisture
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Alms

* Looking at the functioning of firebreaks under the
pressure of both a decade of annual burns and of
constant grazing.




Objectives

Quantify long-term impacts of repeated fires and grazing

on system function and grass community composition.

To quantify the long-term impacts of repeated fire and

grazing on grass productivity.




Hypotheses

Function:- more signs of degradation on the fire-break (e.g.
more bare-soil, high soil compaction, less water infiltration
and less soil moisture relative to the unburnt matrix.

Grass community:- grass community different in species
composition.

Productivity: -Low productivity on the firebreaks due to
degradation and overgrazing.




Materials and Methods




Nirox Nature Conservancy (25°58 40 S, 27°46 43' E)

1200ha
Rain: 691+68 mm /yr
Sourveld grassland

Study Site

& NiroxN. Cons. (1 200ha)

4 Nirox Nature Conservancy

- Krugerstorp
- Gauteng



Vegetation at the site.....

Firebreaks

|

Before the winter burn After the winter burn




Grass and herbivore species

* Dominant grasses:

Themeda triandra, Brachiaria serrata, Aristida spp., Setaria spp.,
Eragrostis spp., and Cymbopogon caesius

- Herbivore species: Herbivore biomass (kg/km”2)

256 herbivores
Impala, Blue-wildebeest, Zebra,
Kudu, Red-hartebeast, Waterbuck,
Blesbok, Warthog, Bushbuck,
Grey duiker, Mountain-rhebuck and

W grazers
m browsers

B mixed
Gemsbok




The functioning of the firebreaks

* Looked at signs of degradation:
° % bare-ground (levy bridge) ;

* soil compaction (Pl in mm/blow)

* water infiltration (ml/min) \ ik

* % soil moisture




Looking at grass community

* Sampled species composition Control
Sampling: - same as in the

adjacent site.
Levy bridge

Trans 3 {

Trans 2 -

Trans 1 ‘{




Grass productivity....

* Data from Alekzandra Szewczuk (HONS)
* Movable exclosures (ME) (McNaughton et al. 1996)

Clipped \
ME
Sort and
weigh ‘ ANPP= X [(ME,-PP,)]
Clipped ,

PP




RESULTS
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mean BG (%)

mean Pl (mm/blow)

16 18 20

14

12 14 16 18 20

" Unburnt

Fire-break

2

Transect

w

P >0.05

""" Fire-break
" Unburnt

Transect

P <0.05

—
=
E 38
=
é """ Fire-break
— Unburnt
o
- S
c
(4]
J)
S .
o) el -
1 2 3
P <0.05
Transect
(0))
—
S
E ----- Fire-break
— Unburnt
0p] ~ '
[ \
® \
) \ -
E © \\ //
LO \‘/ 7 7
1 2 3
Transect P>0.05




Soil_Moisture

InfiItration

riraphis.an ogonoides
||tar|a onalis

m wpyrmdes
Penetration_Index

1FB
o
— Microchloa.caffra
Trichoneura. granalg Srﬁanescens
o e Al
o | 1C
Treatment Heteropogon conﬁfﬁﬁg'ana R/?r atal
rhenia.hirfa

O Eragr iis. chioromelas
I\ o Themeda.triandra
S Bare_ground |(§8[§|a spﬁac
O ymbopbySiAcaySHasra

Anstld@ corgestg

Lo no actylon !

o

1

o |

\

Eragrostis.patentipilosa

o |

—

1

Aristida.cor%eﬁgarbicollis
\ \

\ |
45 <10 -05 00

CCAl

1.0




Height

2C

Cluster Dendrogram

3C

3FB

1IFB —

dist(CCA_sp_coords$sites)
hclust (*, "ward.D")

2FB

1C



Total annual ANPP (Kg/m?)
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Conclusion

*Firebreaks :

More signs of degradation
Different species composition
But, more productive




o .. v/ T -

- .

-VJason Donalds

flrué

National
Research
RF Foundatlon

|) r'




