
The influence of elephants feeding on 
microhabitat selection of herbivores: 
An experimental approach

Edward M. Kohi1, 2, Fred de Boer1, Herbert Prins1, Bruce Page3, Rob Slotow3, 
Rina Grant4 and Mike Peel5 and other Tembo members

1Resource Ecology Group, Wageningen University, Droevendaalsesteeg 3a, 6708 PB 
Wageningen, the Netherlands (Tel: +31-317-482691; Fax: +31 317 484845; Email: 

edward.kohi@wur.nl or edward.kohi@yahoo.co.uk
2Tanzania Wildlife Research Institute, P.O. Box 661, Tanzania

3Life and Environmental Sciences, Natal University, Durban 4041, South Africa 
4Scientific Services, Kruger National Park, PB X402, Skukuza 1350, South Africa

5Agriculture Research Council, Nelspruit, South Africa



Introduction

Micro Habitat selection
Forage availability 

Quantity
Quality – Duncan 1983

Predation risk – Riginos and Grace 2008

Parasite avoidance – Hart 1990

Etc.
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Main question 

What are  the responses of herbivores spp on 
extreme elephant feeding strategies? 

Hypothesis: 
Browser species will frequently visit areas with 
pushed over and pollarded trees
Grazer species will frequently visit areas where 
tree are removed/pollarded.



Methods
Plot size 900m2
3 treatment
3 replicates 
Observation every 12 days

Cleared plot

Push over trees plot

Pollarding/coppicing



Analysis

Browse estimation
Twigs counts in 4 height levels
Proportion of browsed twigs per browsing height per treatment

Spoor count 
Total individuals/time since counted  

Herbaceous estimation
Disk pasture meter –Zambatis et al 2006



Results – Browse patterns

Biomass: Twigs Distribution

Number of twigs in control trees 
increases with height

Height between 0.5 – 1 m had 
more twigs in Push over and 
pollarded trees

Control - T=124
Pollarding - T=92
Push over - T=58

Treatment (T=tree) Error Bars show 95.0% Cl of Mea

Bars show Means
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Results – Browse pattern

Control
Pollarding
Push over

Treatment Error Bars show 95.0% Cl of Mean

Bars show Means
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Frequent browsing: 
between 0.5 – 1.5 m 
for all treatments



Herbaceous biomass

Herbaceous Biomass

- No sign. difference

- Control plots have 
relatively more biomass



Kudu

Kudu

0
2
4
6
8

10
12
14
16

04
.06

.20
07

13
.07

.20
07

10
.09

.20
07

12
.11

.20
07

15
.02

.20
08

01
.04

.20
08

15
.05

.20
08

26
.06

.20
08

08
.08

.20
08

23
.09

.20
08

19
.11

.20
08

06
.01

.20
09

Time

ac
cu

m
ul

at
ed

 v
is

ita
tio

n 
ra

te cleared plots
pollarding/coppicing
Pushover trees
controls

**Sig

*Sig



Steenbok

Steenbok
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High proportion of 
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High visibility in 
cleared and pollarded 
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Impala

Impala
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Impala responded in Cleared 
plots possibly due to both 
safety and forage availability



Zebra

Zebra

0

5

10

15

20

25
04

.0
6.

20
07

29
.0

6.
20

07

24
.0

7.
20

07

10
.0

9.
20

07

29
.1

0.
20

07

27
.1

1.
20

07

15
.0

2.
20

08

18
.0

3.
20

08

15
.0

4.
20

08

15
.0

5.
20

08

13
.0

6.
20

08

10
.0

7.
20

08

08
.0

8.
20

08

10
.0

9.
20

08

23
.1

0.
20

08

19
.1

1.
20

08

18
.1

2.
20

08

Time

A
cc

.v
is

ita
tio

n 
ra

te

Cleared plots
Pollarding
Pushover
control 



Results

Elephants
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Discussion

Small herbivore spp: higher visitation 
rate on cleared (no tree) plots:

Predator avoidance strategy
High grass: forbs ratio 
Nutrients  cycling (Dung and urine)
forage quality?



Nutrients heterogeneity - dung

105531465685Grand Total

4221624Pushover

110603020Coppicing

107384623Control

79621456418Cleared

TotalSteenbokImpalaelephantTreatment



Preliminary observation

Elephants revisits pollarded plots –(Jachmann and Bell 

1985, Rutina et al. 2005, Makhabu and Skarpe 2006), Kudu revisited 
push over trees while Impala and steenbok 
revisited cleared plots

Forage availability/quality and safety 
influence habitat choice

Impala and steenbok maintain cleared 
plots: nutrient hot spot
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Impala Vs Zebra
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