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Abstract

The grassland biome of the Free-State Province of South Africa meets all the suggested habitat requirements 
for the white rhino, but in contrast to warmer savannah areas experiences extremely cold winters. The aim 
of this study was to investigate the habitat utilization of white rhinos in the Free-State area. Five major plant 
FRPPXQLW\�W\SHV�ZHUH�LGHQWL¿HG�DQG�GDWD�RQ�PRYHPHQW�DQG�KDELWDW�XWLOL]DWLRQ�RI�ZKLWH�UKLQRV�ZHUH�FROOHFWHG�
over one year. Adult cows (n = 5) had a mean range size of 3.78 km² (SE ± 0.37) during the wet and 4.08 km² 
�6(����������GXULQJ�WKH�GU\�VHDVRQ��EXW�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�VHDVRQV�ZHUH�IRXQG��7KH�
adult bull had a range size of 8.13 km² during the wet and 6.37 km² during the dry season. Based on availability, 
WKH�H[SHFWHG�XWLOL]DWLRQ�RI�HDFK�KDELWDW�W\SH�GLIIHUHG�VLJQL¿FDQWO\�IURP�WKH�REVHUYHG�XVDJH�GXULQJ�ERWK�WKH�ZHW�
�L�H�Ȥð� ������������GI��S� �������DQG�GU\�VHDVRQ��Ȥð� ������������GI��S� ��������:HWODQG��'DPNRP��6DYDQQDK��
DQG�*UDVVYHOG�KDELWDWV�ZHUH�XVHG�VLJQL¿FDQWO\�OHVV�WKDQ�H[SHFWHG��EXW�WKH�7KRUQYHOG�DQG�WKH�7UHHV�DQG�6KUXE�
KDELWDWV�ZHUH�XVHG�VLJQL¿FDQWO\�PRUH�WKDQ�H[SHFWHG��GXULQJ�ERWK�VHDVRQV��7KH�5LYHU�KDELWDW�ZDV�SUHIHUUHG�GXULQJ�
WKH�ZHW�EXW�QRW�WKH�GU\�VHDVRQ��:KLWH�UKLQRV�ZHUH�UHFRUGHG�WR�IHHG�RQ����SODQW�VSHFLHV�LQ�YDU\LQJ�SURSRUWLRQV��
The results of this study suggest that in areas that experience hot or cold environments, some form of cover 
for white rhinos is important. 

Additional keywords: 'LHW��UDQJH�VL]H��SODQW�FRPPXQLWLHV

Résumé

Le biome des herbages de la province de l’Etat-Libre d’Orange de l’Afrique du Sud répond à toutes les exigences 
de l’habitat proposé pour le rhinocéros blanc, mais contrairement aux zones plus chaudes de la savane, il subit 
des hivers extrêmement froids. Le but de cette étude était d’étudier l’utilisation de l’habitat des rhinocéros 
EODQFV�GDQV�OD�]RQH�GH�O¶(WDW�/LEUH�G¶2UDQJH��&LQT�JUDQGV�W\SHV�GH�FRPPXQDXWpV�YpJpWDOHV�RQW�pWp�LGHQWL¿pV�
et les données sur les déplacements et l’utilisation de l’habitat par les rhinocéros blancs ont été recueillies sur 
un an. Les adultes femelles (n = 5) avaient un habitat d’une taille moyenne de 3,78 km² (SE ± 0,37) au cours 
GH�OD�VDLVRQ�KXPLGH�HW������NPð��6(����������SHQGDQW�OD�VDLVRQ�VqFKH��PDLV�DXFXQH�GLIIpUHQFH�VLJQL¿FDWLYH�
entre les deux saisons n’a été trouvée. Le rhinocéros mâle avait un habitat de la taille de 8,13 km² pendant la 
saison humide et 6,37 km² pendant la saison sèche. En se basant sur la disponibilité, l’utilisation prévue de 
FKDTXH�W\SH�G¶KDELWDW�GLIIpUDLW�VHQVLEOHPHQW�GH�O¶XWLOLVDWLRQ�REVHUYpH�j�OD�IRLV�SHQGDQW�OD�VDLVRQ�SOXYLHXVH��Ȥð �
�����������GI��S �������HW�OD�VDLVRQ�VqFKH��Ȥð ������������GI��S� ��������/D�]RQH�KXPLGH��'DPNRP��OD�VDYDQH��
et le veld herbeux ont été utilisés beaucoup moins que prévu, mais le veld épineux et les habitats boisés et 
arbustifs ont été utilisés beaucoup plus que prévu au cours des deux saisons. L’habitat riverain a été préféré 
au cours de la saison pluvieuse, mais pas pendant la saison sèche. On a observé que les rhinocéros blancs se 
nourrissaient de 33 espèces de plantes dans des proportions variables. Les résultats de cette étude suggèrent 
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que dans les zones qui connaissent des environnements chauds ou froids, une certaine forme de couverture 
pour rhinocéros blancs est importante.

Mots-clés supplémentaires: Alimentation, taille de l’habitat, communautés végétales.

Introduction

Historically, the southern white rhinoceros 
(Ceratotherium simum simum) was distributed 
across southern Africa in suitable habitats of semi-
arid savannah and grasslands (Owen-Smith 1988). 
By the late 19th century, except for a small population 
of less than 100 individuals in the Hluhluwe region 
of KwaZulu Natal, they were considered extinct 
�5RRNPDDNHU� �������$IWHU� DQ� LQWHQVLYH� EUHHGLQJ�
programme set up in Hluhluwe with the remaining few, 
by the 1960s the white rhino population had increased 
VXI¿FLHQWO\� WR� UHORFDWH� LQGLYLGXDOV� WR�YDULRXV�RWKHU�
UHVHUYHV�DURXQG�WKH�FRXQWU\��$OWKRXJK�WKH�¿UVW�ZKLWH�
UKLQRFHURV�ZDV� UHORFDWHG� LQWR� WKH�:LOOHP�3UHWRULXV�
*DPH�5HVHUYH��:3*5��ZLWKLQ�WKH�JUDVVODQG�ELRPH�
GXULQJ������D������VXUYH\�LQGLFDWHG�WKDW�����ZKLWH�
rhinos (153 on private and 61 on state land) occurred 
within the Free-State Province of South Africa (Jordaan 
�������'HVSLWH�WKLV��RQO\�D�VWXG\�E\�%HUPXGH]��������
ZKR�DQDO\VHG�PRQLWRULQJ�GDWD�FROOHFWHG� IURP������
to 1997 to determine population performance of the 
:3*5�SRSXODWLRQ�DQG�D�EURDG�HFRORJLFDO�PDQDJHPHQW�
SODQ�FRQGXFWHG�E\�.ULHW]PDQQ��������RQ�:3*5�KDYH�
EHHQ�FRQGXFWHG�LQ�WKH�)UHH�6WDWH�VSHFL¿FDOO\�IRFXVLQJ�
on the white rhino. Many studies conducted on the 
ecology of white rhinos, have been restricted to the 
VDYDQQDK�DUHDV�RI�WKH�FRXQWU\��H�J��2ZHQ�6PLWK��������
&RQZD\� DQG�*RRGPDQ�������3LHQDDU� HW� DO�� ������
3HUULQ�DQG�%UHUHWRQ�6WLOHV�������6KUDGHU�DQG�3HUULQ�
�������

The habitat of the white rhino Africa-wide includes 
areas with medium-tall and short grass savannahs 
DQG�ZRRGODQGV�ZLWK�DVVRFLDWHG�ÀDW�WHUUDLQ��EXVK�IRU�
cover, and water for drinking and wallowing (Player 
DQG�)HHO\�������7UDLOO�������6NLQQHU�DQG�&KLPLPED�
������3LHQDDU�DQG�GX�7RLW��������:KLWH�UKLQRV�SUHIHU�
to feed on high quality short grasses due to their wide 
square lips but will broaden their variety of grass 
species eaten and include longer less nutritious species 
during the dry season when green nutritious grasses 
EHFRPH� VFDUFH� �2ZHQ�6PLWK�������3LHQDDU� DQG�GX�
7RLW��������7KH�JUDVVODQG�ELRPH�LQ�ZKLFK�WKLV�VWXG\�
was conducted is an environment with abundance 
of low quality food (Senft et al. 1987) and like other 

herbivores in the grassland biome, these white rhinos 
are exposed to this abundance of low quality food 
dispersed over the landscapes in which they occur 
(Senft et al. 1987). By having a sound understanding 
of how white rhinos utilize these landscapes, effective 
management tools can be implemented. 

7KH� :3*5� FRPSOLHV� ZLWK� DOO� RI� WKH� DERYH�
mentioned habitat requirements of white rhinos but 
being situated in the grassland biome it is much colder 
than the savannah biome during the dry season. The 
aim of this study was to investigate how white rhinos 
XWLOL]H�DYDLODEOH�KDELWDWV�RQ�:3*5�LQ�WKH�JUDVVODQG�
biome of the Free-State Province and was conducted 
over a period of one year.

Material and methods

Study area and white rhinoceros 
population

:3*5� LV� VLWXDWHG� DW� ���� ��¶6� DQG� ���� ��¶(�
approximately 140 km north-east of Bloemfontein. 
7KH� UHVHUYH� LV� ������� KD� DQG� VXUURXQGV� WKH�
$OOHPDQVNUDDO�'DP��������KD�DW�IXOO�FDSDFLW\���7KH�
general physiognomic features are represented by 
grassy plains, kopjes and hillocks covered with shady 
bushes. The gently sloping southern section of the 
reserve contains sandstones and mudstones of the 
Beaufort series, whilst the northern section consists of 
a series of resistant dolerite intrusions and sandstone 
ridges that extend from east to west along the Sand 
5LYHU� DQG�$OOHPDQVNUDDO�'DP� �0XOOHU� �������7KH�
DYHUDJH� WHPSHUDWXUHV� RI�:3*5� UDQJH� IURP���o C 
to 30o C in summer and from below 0o C to 15o C in 
winter, (lowest temperature recorded was -11o C), with 
an average annual rainfall of 578 mm, most of which 
falls between October and March (Earle and Grobler 
�������:3*5�IDOOV�ZLWKLQ�WKH�VHYHUH�IURVW�UHJLRQ�RI�
the Free-State (Earle and Grobler 1987) with frost 
occurring between 30-180 (mean 107) days per annum 
(Kietzman, 1998).

7KH�YHJHWDWLRQ�RI�:3*5�LV�FODVVL¿HG�DV�:LQEXUJ�
Grassy Shrubland and Central Free State Grassland 
�0XFLQD� DQG�5XWKHUIRUG�� �������3URPLQHQW�JUDVVHV�
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RQ�:3*5� LQFOXGH� Eragrostis curvula, Digitaria 
eriantha, Themeda triandra, Panicum coloratum, 
Cynodon dactylon, Aristida congesta subsp. congesta 
and Cymbopogon pospischili. Prominent trees 
include, Acacia karroo, Ziziphus mucronata, Grewia 
occidentalis, Olea europea africana, Celtis africana, 
Euclea crispa, Searsia pyroides, Searsia lancea and 
Lycium echinatum. Other than white rhinos, wildlife 
species that occur on the reserve include: buffalo 
(Syncerus caffer), Burchell’s zebra (Equus burchelli), 
warthog (Phacochoerus aethiopicus) and eighteen 
DQWHORSH�VSHFLHV��-RUGDDQ���������

For the purpose of this study a section of about 
������KD�RI�:3*5�ZDV�XVHG�WR�LQYHVWLJDWH�KRZ�WKH�
ZKLWH�UKLQRV�XWLOL]H�GLIIHUHQW�KDELWDWV��7KH�MXVWL¿FDWLRQ�
for this is that the chosen section of the reserve is the 
area that the rhinos utilize. At the time of this study 
������������WKH�WRWDO�SRSXODWLRQ�ZDV����LQGLYLGXDOV�
(one adult bull, eight adult cows, four sub-adult cows, 
two sub-adult bulls and four calves). All individuals 
had previously been micro-chipped and ear-notched 
IRU� LGHQWL¿FDWLRQ�SXUSRVHV��5HFRUGV� IRU� WKH�SDVW����
\HDUV�LQGLFDWH�WKDW�WKH�QXPEHUV�RI�UKLQRV�RQ�:3*5�
KDYH�EHHQ�PDLQWDLQHG�EHWZHHQ����DQG����LQGLYLGXDOV��
provided a sex ratio of 1:9 productive adults is 
maintained, with excess rhinos being translocated to 
RWKHU�UHVHUYHV��-RUGDDQ��������7KH�GHQVLW\�RI�ZKLWH�
rhinos is maintained between 0.5 and 0.7 ind/ km² 
ZKLFK� LV� VLPLODU� WR� ORZHU� GHQVLW\�¿JXUHV� RI�ZKLWH�
rhino recorded in other study areas (e.g. Nduma Game 
5HVHUYH� ��������� LQG�NPð�� �&RQZD\� DQG�*RRGPDQ�
�������+OXKOXZH�L0IROR]L�*DPH�5HVHUYH����������LQG�
NPð���2ZHQ�6PLWK�������6KUDGHU�HW�DO���������.UXJHU�
National Park (0.5-1.4 ind/km²) (Pienaar 1994). The 
DQQXDO�JURZWK�UDWH�RI�ZKLWH�UKLQRV�RQ�:3*5�EHWZHHQ�
1976 and 1997 was 9.98% (Kietzman 1998). This 
value is slightly higher than the 9% suggested by 
Owen-Smith (1988) for the maximum sustained rate 
of population growth for white rhinos in savannahs. 

� 'XH� WR� VXE�DGXOWV�� MXYHQLOHV� DQG� FDOYHV�
moving around with their mothers or other females, 
for the purpose of this study the ranging patterns and 
habitat utilization of these age classes are considered 
to be equivalent to those of the adult cows.

Plant communities of the study area

Two 1:10,000 ortho-photos were used to stratify 
the study area into physiognomic-physiographic 
vegetation units. Certain geological formations, such 

as steep slopes, dongas, wetlands and hills together 
ZLWK�DUHDV�RI�VLPLODU�YHJHWDWLRQ�WH[WXUHV�ZHUH�LGHQWL¿HG�
and delineated on the ortho-photo. To ensure that all 
variations in the vegetation of the study area were 
sampled, 40 sample plots of 400m� were placed on a 
UDQGRPO\�VWUDWL¿HG�EDVLV�ZLWKLQ�WKH�YDULRXV�LGHQWL¿HG�
units. The number of sample plots per unit depended 
on the size of the unit delineated on the ortho-photo, 
with more plots being placed in large communities 
WKDQ�LQ�VPDOO�FRPPXQLWLHV��%URZQ�HW�DO���������,Q�HDFK�
of the sample plots, all plant species were recorded 
and the cover abundance was estimated using the 
PRGL¿HG� %UDXQ�%ODQTXHW� FRYHU� DEXQGDQFH� VFDOH�
�0XHOOHU�'RPERLV�DQG�(OOHQEHUJ��������

Floristic data was captured into the database 
SURJUDPPH� 785%29(*� �+HQQHNHQV� ������ DQG�
H[SRUWHG�WR�-8,&(��7LFKê�������IURP�ZKHUH�D�¿UVW�
approximation of the plant communities was derived 
XVLQJ�WKH�PRGL¿HG�7:,163$1��WZR�ZD\�,QGLFDWRU�
6SHFLHV�$QDO\VLV�� FODVVL¿FDWLRQ� DOJRULWKP� �5ROHþHN�
HW� DO�� ������� 3VHXGRVSHFLHV� �VHSDUDWH� YDULDEOHV� IRU�
the different levels of abundance of a species) cut 
OHYHOV�ZHUH�VHW�DW��������������%URZQ�HW�DO���������%\�
means of the phytosociological table and the habitat 
information collected during sampling, different 
SODQW� FRPPXQLWLHV� ZHUH� LGHQWL¿HG�� GHVFULEHG� DQG�
ecologically interpreted. Plant communities were 
recognized by means of diagnostic species that are 
UHODWLYHO\�UHVWULFWHG�WR�D�FRPPXQLW\��:HVWKRII�DQG�9DQ�
der Maarel 1978). A species was considered diagnostic 
for a particular community if it was present within 
the following constancy parameters (Grobler et al. 
�������������DQG�ZLWK�D�FRQVWDQF\�RI�������LQ�DOO�
RWKHU�FRPPXQLWLHV��������DQG�ZLWK�D�FRQVWDQF\�RI�
������LQ�DOO�RWKHU�FRPPXQLWLHV��������DQG�ZLWK�D�
FRQVWDQF\�RI�������LQ�DOO�RWKHU�FRPPXQLWLHV����H�J��
if as species occurred in 70% of the sample plots of 
D�VSHFL¿F�FRPPXQLW\�DQG� OHVV� WKDQ�����LQ�VDPSOH�
plots outside the community, it would be considered 
a diagnostic species.

Range use

:KLWH� UKLQR� VLJKWLQJV� �FRUUHVSRQGLQJ� SRVLWLRQV��
through direct observation were collected between 
-XQH������DQG�-XO\������XVLQJ�D�KDQGKHOG�*36��SORWWHG�
on a map of the reserve, and analysed to determine 
UDQJLQJ�DUHDV�ZLWKLQ�WKH�VWXG\�DUHD��'DWD�ZHUH�XVHG�
to calculate range sizes as minimum convex polygons 
(Mohr 1947). 
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Habitat utilization and diet

Habitat utilization was determined by following the 
UKLQRV� IRU����KRXUV�DW�D� WLPH��IRXU�GD\V�SHU�PRQWK�
EHWZHHQ�-XO\������DQG�-XQH��������$�JURXS��PRUH�
WKDQ�RQH�LQGLYLGXDO��ZDV�LQLWLDOO\�ORFDWHG�DW�¿UVW�OLJKW�DW�
WKHLU�VOHHSLQJ�VLWH�DQG�WKHQ�IROORZHG�IRU����KRXUV��(DFK�
time they moved into a different plant community, this 
was recorded and utilized to determine preference 
(occurred more frequently in given habitat than 
expected based on availability of habitat) or avoidance 
(occurred less frequently in given habitat than expected 
based on availability of habitat), of the different plant 
communities based on their availability within the 
study area (Neu et al. 1974). 

The plant species that the rhinos fed on were 
LGHQWL¿HG�HDFK�QHZ�GD\�GXULQJ�WKHLU�ZDNHIXO�KRXUV��
(each day determined by feeding after waking and 
recorded as feeding observation and only after the 
next sleeping period was the next feeding observation 
recorded). A one square metre area was visually 
PDUNHG�FORVH�WR�WKH�VSHFL¿F�DUHD�ZKHUH�D�JURXS�ZDV�
feeding. Once the group moved far enough away from 
the area to allow access to the feeding patch, these 
visually marked patches were examined. Only one 
quadrat per individual present was sampled per feeding 
DFWLYLW\��7KH�JUDVV�VSHFLHV�XWLOL]HG�ZDV�LGHQWL¿HG�DQG�
UHFRUGHG��,I�PRUH�WKDQ�RQH�JUDVV�VSHFLHV�ZDV�XWLOL]HG�
within the one square metre then the most abundant 
grass species were recorded as being grazed. These 
data were used to calculate the percentage that each 
grass species contributed to the total number of grass 
species recorded to have been eaten by the rhinos 
during this study.

Results

Plant communities of the study area

'XH� WR� WKH�KHWHURJHQHRXV� WRSRJUDSK\�RI� WKH� VWXG\�
area, variation exists in the habitats, which resulted in 
the recognition of 10 plant communities, which were 
WKHQ�JURXSHG�LQWR�¿YH�SODQW�FRPPXQLW\�W\SHV�DQG�WKHLU�
respective sub-communities: 
1. Cynodon hirsutus dam edge grassland (195 ha)
�� Themeda triandra-Setaria incrassata moist 

grassland
�� ���� Panicum coloratum-Eragrostis obtusa moist 

JUDVVODQG�������KD�

�� ���� 6SRUREROXV�¿PEULDWXV�9HUEHQD�ERQDULHQVLV�
vlei�JUDVVODQG��������KD�

3. Cymbopogon excavatus valley grassland (11.5 ha)
4. Eragrostis curvula-Acacia karroo rocky woodland
  4.1 Acacia karroo-Setaria verticillata dense 

woodland (118 ha)
�� ���� Acacia karroo-Cynodon dactylon savannah 

ZRRGODQG������KD�
  4.3 Acacia karroo-Enneapogon scoparius rocky 

KLOO�ZRRGODQG�����KD�
  4.4 Acacia karroo-Grewia occidentalis midslope 

ZRRGODQG�����KD�
5. Triraphus andropogonoides-Aristida diffusa 

plateau grassland
  5.1 Aristida diffusa-Cymbopogon pospischili 

SODWHDX�JUDVVODQG�����KD�
�� ���� Aristida diffusa-Hyparrhenia hirta plateau 

JUDVVODQG�����KD�

A detailed description of the plant communities 
LGHQWL¿HG�LQ�WKLV�VWXG\�FDQ�EH�IRXQG�LQ�-RUGDDQ�������
but for the purpose of this study, a brief description is 
given below for the major communities only.

1. Cynodon hirsutus dam edge Grassland

This community occurs on the lowest lying areas 
DORQJ�WKH�HGJH�RI�WKH�$OOHPDQVNUDDO�'DP�DQG�ÀRRGV�
when the dam is at full capacity. The vegetation is 
dominated by the grass Cynodon hirsutus with the 
grasses Aristida bipartita, Eragrostis curvula, Aristida 
adscensionis and the forbs Schkuhria pinnata and 
Conyza bonariensis being locally prominent.

2. Themeda triandra-Setaria incrassata 
Grassland

This community is located throughout the study area 
on gentle slopes and lower-lying areas associated 
with drainage lines and seasonal moist conditions. 
The vegetation is dominated by the palatable grasses 
Themeda triandra and Setaria incrassata. The 
grasses Eragrostis curvula and Digitaria eriantha 
are prominent throughout this community. 
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3. Cymbopogon excavatus valley Grass-
land

This is the smallest community and occurs as an 
isolated area within the Acacia karroo-Cynodon 
dactylon savannah woodland sub-community. The 
vegetation is dominated by the grasses Cymbopogon 
excavatus and Themeda triandra while the forbs 
Pentzia viridus and Monsonia angustifolia are also 
present.

4. Eragrostis curvula-Acacia karroo rocky 
Woodland

This community is located throughout the study area 
on slopes, lower-lying and high-lying areas associated 
with drainage lines and seasonal moist conditions. 
Acacia karroo dominates the woody layer while 
dominant grasses include 6SRUREROXV�¿PEULDWXV and 
Eragrostis curvula. The forbs Conyza bonariensis, 
Tagetes minuta and Bidens pilosa are present 
throughout the community 

5. Triraphus andropogonoides-Aristida dif-
fusa plateau Grassland

7KLV� FRPPXQLW\� OLHV� RQ� WRS� RI� WKH� 'RULQJEHUJ�
Mountain to the north of the study area. The vegetation 

is dominated by a mixture of species including the 
grasses Triraphus andropogonoides, Aristida diffusa, 
Digitaria eriantha, Cymbopogon pospischili, and the 
forbs Cheilanthes eckloniana and Blepharis squarrosa.

Range use 

The criteria of at least 10 data points to generate 
Minimum Convex polygons (Conway and Goodman 
1989) within the study area were only applicable to the 
EXOO�DQG�¿YH�RI�WKH�HLJKW�DGXOW�FRZV��&ULWHULD�RI�PRUH�
than 30 points to generate density kernel estimates 
(Seaman et al. 1999) were not met and therefore density 
kernels could not be calculated between seasons. The 
RYHUDOO�UDQJH�VL]H�RI�¿YH�DGXOW�FRZV�ZLWKLQ�WKH�������
ha study area ranged from 5.83 to 5.98 km² (mean: 
5.88 km², SE ± 0.04) and that for the bull was 8.34 
km² (Table 1). The range size of cows within the study 
area during the wet season ranged from 3.13 km² to 
4.66 km² (mean 3.78 km², SE ± 0.37) and from 1.97 
to 5.05 km² (mean: 4.08 km², SE ± 0.57) during the 
GU\�VHDVRQ��:LOFR[RQ�VLJQHG�UDQN�WHVWV�LQGLFDWHG�QR�
VLJQL¿FDQW�GLIIHUHQFHV�LQ�UDQJH�VL]HV�EHWZHHQ�WKH�ZHW�
DQG�GU\�VHDVRQ��]� ��������S� ��������7KH�EXOO�KDG�D�
range size of 8.13 km² during the wet and 6.37 km² 
during the dry season.

Individual 

ID 

Dry season range 

(km²) 

Number of 

observations 

Wet season range 

(km²) 

Number of 

observations 
Cow 21 4.756 38 4.661 31 

Cow 25 3.609 29 4.520 23 

Cow 26 5.047 25 3.126 25 

Cow 8 1.973 10 3.840 13 

Cow 13 4.754 25 2.773 12 

Bull 6.367 61 8.134 42 

 

Table 1. Range size of white rhinos within study area of the Willem Pretorius Game Reserve between July 
2007 and June 2008
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Plant species eaten Wet season Dry season 

Cynodon species     47.4     31.4 
Enneapogon scoparius        7.7     12.9 

Themeda triandra       7.4       7.8 

Eragrostis curvula       6.3       6.7 

Aristida congesta       6.1     13.5 

Hemarthria altissima       5.5       4.5 

Panicum coloratum       3.6       2.4 

Chloris virgata        3.0       5.1 

Eragrostis lehmanniana        2.0       0.0 

Digitaria eriantha       1.6       0.4 

Cymbopogon plurinodes        1.3       1.6 

Anthephora pubescens        1.1       0.0 

Eragrostis rotifer        1.1       0.0 

Heteropogon contortus       1.1       0.0 

Sporobolus fimbriatus        1.1       2.0 

Fingerhuthia Africana       0.9       0.0 

Melica decumbens       0.9       0.0 

Setaria sphacelata        0.9       0.0 

Urochloa panicoides       0.9       0.0 

Aristida adsensionis       0.0       2.2 

Aristida diffusa burkei       0.0       0.6 

Atriplex semibaccata       0.0     3.28 

Brachiaria eruciformis       0.0       1.6 

Eragrostis obtuse       0.0       0.2 

Panicum maximum       0.0       4.9 

Tragus racemosus       0.0       1.0 

Urochloa oligotricha       0.0       1.0 

 

Table 3. The percentage that different grass species contributed to the diet of white rhinos on Willem Pretorius 
Game Reserve during the wet (n = 637) and dry (n = 490) season during this study
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Habitat utilization and diet

To facilitate comparisons with previous vegetation 
GHVFULSWLRQV�RI�:3*5�WKH�SODQW�FRPPXQLWLHV�LGHQWL¿HG�
during this study were grouped into broad habitat 
types as described by Muller (1986): Savannah (sub 
FRPPXQLW\�������5LYHU��VXE�FRPPXQLW\�������*UDVVYHOG�
�FRPPXQLWLHV���DQG�����:HWODQG��VXE�FRPPXQLWLHV�����
DQG�������7KRUQYHOG��VXE�FRPPXQLW\�������DQG�7UHHV�
and Shrubveld (sub community 4.4).  An additional 
KDELWDW�W\SH�'DPNRP��FRPPXQLW\�����ZKLFK�ZDV�WKH�
depressed grassland area between the full water mark 
DQG�WKH�ZDWHU�VXUIDFH�RI�WKH�$OOHPDQVNUDDO�'DP�ZDV�
DOVR�LQFOXGHG��-RUGDDQ���������$�WRWDO�RI�������UKLQR�
observations in the various habitat types recorded 
during this study were used to determine preference 
and or avoidance of the different habitat types within 
WKH�VWXG\�DUHD��2I�WKHVH�������REVHUYDWLRQV�������Q�
 ��������ZHUH�RI�UKLQRV�LQ�D�KDELWDW�ZLWK�WUHH�FRYHU�
(Tree and Shrubveld, Savannah, Thornveld and 
5LYHU��DQG������Q� ������LQ�RSHQ�DUHDV�VXFK�DV�WKH�
:HWODQG��'DPNRP�DQG�*UDVVYHOG�KDELWDW�W\SHV��&KL�
VTXDUH�*RRGQHVV�RI�¿W�FRPSDULVRQV�VKRZHG�WKDW�WKH�
expected utilization of each habitat type (based on their 
DYDLODELOLW\���GLIIHUHG�VLJQL¿FDQWO\�IURP�WKH�REVHUYHG�
usage of habitat types by the white rhinos during both 
WKH�ZHW��Ȥð� ������������GI��S�����������DQG�GU\�VHDVRQ�
�Ȥð� ������������GI��S������������7KH�UKLQRV�XVHG�WKH�
:HWODQG� �VXE� FRPPXQLWLHV� ���� DQG�������'DPNRP�
�FRPPXQLW\�����6DYDQQDK��VXE�FRPPXQLW\�������DQG�
Grassveld (communities 5 and 3) areas less than 
expected but used the Thornveld (sub community 
4.3) and the Trees and Shrub (sub community 4.4) 
habitat types more than expected during both the wet 
DQG�GU\�VHDVRQ��7DEOH����EHORZ���7KH�5LYHU�KDELWDW�
was used more than expected during the wet season, 
but less during the dry season.  

$�WRWDO�RI�����SODQW�VSHFLHV�ZHUH�LGHQWL¿HG�LQ�WKH�
study area representing 134 genera and 51 families 
�-RUGDDQ��������$�WRWDO�RI������IHHGLQJ�RFFXUUHQFHV�
were observed and 33 plant species were recorded to 
EH�HDWHQ�E\�WKH�ZKLWH�UKLQRV��7KHVH�LQFOXGHG����JUDVV�
species, 1 shrub species (Asparagus sp) and 6 forb 
VSHFLHV��:LWK�WKH�H[FHSWLRQ�RI�Atriplex semibaccata, 
which was utilised during the dry season (n = 17), 
¿YH�REVHUYDWLRQV�VXJJHVW�WKDW�IRUEV�ZHUH�DFFLGHQWDOO\�
ingested along with grass. 

 Grass species contribution to the diet of the 
rhinos varied between the wet and dry season 
(Table 3). Cynodon spp. (n = 456) were utilized the 

most frequently throughout the year with a higher 
utilization for it during the wet season (47.4%, n 
 ������FRPSDUHG� WR� WKDW�RI� WKH�GU\�VHDVRQ���������
Q� � ������'XULQJ� WKH�ZHW� VHDVRQ� WKH� VHFRQG�PRVW�
frequently eaten grass was Enneapogon scoparius 
(7.7%) and in the dry season Aristida congesta and 
Enneapogon scoparius�FRQWULEXWHG�������DQG�������
to the diet respectively. Themeda triandra (7.4%), 
Eragrostis curvula (6.3%), Aristida congesta (6.1%) 
and Hemarthria altissima (5.5%) were the only other 
grass species that contributed more than 5% to the 
diet of the rhinos during the wet season. Themeda 
triandra (7.8%), Eragrostis curvula (6.7%), Chloris 
virgata (5.1%), and Panicum maximum (4.9%) 
were the only other grass species that contributed 
5.0% or more to the diet of the rhinos during the dry 
season. Species that were not observed to be eaten 
during the wet season but during the dry season were 
Panicum maximum, Aristida adscensionis, Brachiaria 
eruciformis, Urochloa oligotricha, Tragus racemosus, 
Aristida diffusa and Eragrostis obtusa. 

 

Discussion

7KLV�VWXG\�ZDV�WKH�¿UVW�GHWDLOHG�VWXG\�LQYHVWLJDWLQJ�
habitat utilization by white rhinos in the Free State 
Province grassland biome of South Africa. Five major 
plant communities and their respective sub communities 
ZHUH�LGHQWL¿HG�� LQGLFDWLQJ�WKDW� WKH�ODQGVFDSH�RI� WKH�
study area is heterogeneous and consists of a variety 
of habitats and resources. Although range size between 
ZHW�DQG�GU\�VHDVRQ�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�LQ�WKLV�
study, this may be due to the abundance of water 
LQ�:3*5�WKURXJKRXW�WKH�\HDU�LQ�WKH�$OOHPDQVNUDDO�
dam and therefore rhinos do not have to travel longer 
GLVWDQFHV�WR�¿QG�ZDWHU�DV�WKH\�GR�LQ�RWKHU�ODQGVFDSHV�
which could explain why differences in seasonal home 
ranges are found in other studies (Pienaar et al. 1993). 

The preference of some habitat types over others 
indicates that certain habitat types provide preferred 
resources. The Thornveld and Trees and Shrub habitat 
types were preferred habitats during both the wet and 
GU\�VHDVRQ��ZKHUHDV�WKH�5LYHU�KDELWDW�ZDV�SUHIHUUHG�
only during the wet season. All three of these preferred 
habitat types are associated with some extent of tree 
cover which would be important in protecting the 
rhinos from the heat during the hot summer days and 
from cold winds during the cold winter months. The 
Thornveld had 65%-80% grass layer cover and is 
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dominated by Enneapogon scoparius which is also 
within the top three grass species that contribute to the 
rhino’s diet in both seasons. The tree layer and shrub 
layer had 50%–70% and 10%–30% cover respectively. 
7KH�7UHH�DQG�6KUXEYHOG�KDG�D�WUHH�GHQVLW\�RI�������
trees per hectare, with the woody species covering 
between 45% and 70% of the area compared to the 
ORZ�JUDVV�FRYHU�RI�RQO\���±����RI�WKH�DUHD��'HVSLWH�
having such a low grass cover, during the dry season 
39% of rhino observations were in the thickets of steep 
FOLIIV�DQG�JXOOLHV�ZLWKLQ�WKLV�KDELWDW��,PSRUWDQW�GLHWDU\�
species such as Enneapogon scoparius, Panicum 
coloratum, Eragrostis curvula and Panicum maximum 
occur within this habitat, and during the dry season 
were protected from frost due to them growing under 
trees and shrubs. The woody canopy cover of the 
5LYHU�KDELWDW�UDQJHG�EHWZHHQ�����DQG�������ZLWK�WKH�
grass layer covering approximately 50% of the area. 
7KH�5LYHU�KDELWDW�LV�FKDUDFWHUL]HG�E\�Cynodon grass 
species, which contributed the most to the rhino’s diet 
throughout the year.

'HVSLWH�KDYLQJ�VXLWDEOH�JUDVV�VSHFLHV�SUHVHQW��WKH�
:HWODQG��'DPNRP� DQG�*UDVVYHOG� DUHDV�ZHUH� OHVV�
preferred or avoided habitat types. This may be due 
to lack of tree or shrub cover, which protects the rhinos 
from the heat during the wet season and the cold 
GXULQJ� WKH� GU\� VHDVRQ��7KH�ZHWODQG� DQG�'DPNRP�
areas had a grass cover of more than 97% and a woody 
OD\HU�FRYHULQJ�OHVV�WKDQ����DQG����UHVSHFWLYHO\��7KH�
Grassveld areas had a grass layer of between 75% 
and 85% and a woody layer of less than 3%-35% of 
the area. 

:KLWH�HW�DO���������IRXQG�WKDW�IHPDOH�ZKLWH�UKLQRV�
in the warmer Hluhluwe savannah area preferred 
open grassland and Owen-Smith (1988) found that 
ZKLWH�UKLQRV�LQ�WKH�+OXKOXZH�L0IROR]L�*DPH�5HVHUYH�
XWLOLVHG� IRXU�EURDG�JUDVVODQG� W\SHV��'XULQJ� WKH�ZHW�
season they foraged in the short grasslands which 
were dominated by Digitaria argyrograpta, Panicum. 
coloratum, Urochloa mosambicensis and Sporobolus 
nitens��'XULQJ�WKH�HDUO\�GU\�VHDVRQ�WKH�ZKLWH�UKLQRV�IHG�
in the woodland grassland areas that were dominated 
by Panicum maximum but towards the end of the dry 
seasons they used the Themdea triandra grasslands. 
:KLWH� UKLQRV� LQ� WKH� KLJK�GHQVLW\� VLWH� RI� L0IROR]L�
SRUWLRQ�RI�+OXKOXZH�L0IROR]L�*DPH�5HVHUYH�IDYRXUHG�
short and Cynodon type grasslands during both the 
wet and dry season but neglected the Themeda and 
Bothriochloa grassland types (Shrader and Perrin, 
�������,Q�WKH�ORZ�GHQVLW\�VLWH�RI�+OXKOXZH�L0IROR]L�

*DPH� 5HVHUYH�� ZKLWH� UKLQRV� SUHIHUUHG� 6DQG\�
Grasslands but neglected Themeda grasslands during 
the wet season and neglected Cynodon grasslands 
during the dry seasons but utilized other grassland 
types in proportion to their availability. This study 
LQGLFDWHV�WKDW�ZKLWH�UKLQRV�LQ�:3*5�DYRLG�JUDVVODQG�
areas and prefer habitats that have some form of cover 
which is in contrast to what was found for white rhinos 
in savannah grassland areas. 

Cynodon species contributed the most to the 
rhino’s diet in both the wet and dry season during 
the study period. Cynodon spp. are low growing, 
highly nutritious species which form nutritious 
grazing lawns that are ‘maintained’ by the rhinos 
�2ZHQ�6PLWK�������6KUDGHU�HW�DO���������2WKHU�WKDQ�
Cynodon spp. the most important grass species include 
Aristida congesta, Enneapogon scoparius, Themeda 
triandra, Eragrostis curvula, Hemarthria altissima 
and Themeda triandra during the wet season and 
Aristida congesta, Enneapogon scoparius, Eragrostis 
curvula, Chloris virgate, Panicum maximum and 
Themeda triandra, during the dry season. Panicum 
maximum was found to be important in Hluhluwe-
iMfolozi (Owen-Smith 1988) during the early dry 
VHDVRQ�DV�ZDV�LW�LQ�WKLV�VWXG\��'XULQJ�WKH�GU\�VHDVRQ�
Themeda triandra was used more frequently than in 
the wet season in the Hluhluwe-iMfolozi area (Owen-
6PLWK�������3HUULQ�DQG�%UHUHWRQ�6WLOHV��������EXW�LQ�
this study was observed to contribute more or less 
equally to the rhino’s diet (7.4% in the wet and 7.8% 
in the dry season). Strongly avoided species in the 
Hluhluwe-iMfolozi area included Cymbopogon spp., 
Aristida spp. and Tragus berteronanus��,Q�WKLV�VWXG\��
KRZHYHU��Aristida congesta contributed 13% to the 
diet of white rhinos during the dry season indicating 
WKDW�LQ�:3*5�LW�LV�DQ�LPSRUWDQW�IRRG�VRXUFH�GXULQJ�
WKHVH� WLPHV��7KLV� FRXOG�EH�GXH� WR� LQVXI¿FLHQW� KLJK�
quality grass species being available and therefore the 
rhinos may be forced to eat poor quality food to meet 
their energy requirements. Cymbopogon pospichili 
and Tragus berteronanus were however utilised very 
OLWWOH��7KLV�VWXG\�FRQ¿UPV�SUHYLRXV�¿QGLQJV�WKDW�ZKLWH�
rhinos are predominantly short grass feeders (Player 
DQG�)HHO\� ������2ZHQ�6PLWK� ������6KUDGHU� HW� DO��
������ZLWK�WKH�H[FHSWLRQDO�XWLOL]DWLRQ�RI�PHGLXP�DQG�
tall grass (Mills and Hes 1997). 

Previous ecological studies of white rhinos 
have generally occurred in savannah areas that are 
characterized by hot, wet summers and mild, dry 
winters whereas the grassland areas in which this 
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study was conducted are characterized by hot, wet 
summers and dry cold winters. The results of this 
study suggest that differences in habitat resources 
LQÀXHQFH� WKH� KDELWDW� XWLOL]DWLRQ� RI�ZKLWH� UKLQRV� LQ�
:3*5��$OWKRXJK�OHVV�IRRG�LV�DYDLODEOH�GXULQJ�WKH�GU\�
season, adequate, although less nutritious grass species 
were available throughout the year. The white rhino 
LQ�:3*5�SUHIHU�KDELWDW�W\SHV�WKDW�KDYH�FRYHU�LQ�WKH�
form of trees and or shrubs, and unlike white rhinos 
LQ�VDYDQQDK�DUHDV��DYRLG�RSHQ�JUDVVODQG�DUHDV��:LWK�
its extremely cold winters and poor quality food, the 
Free-State is a potentially harsh environment for white 
rhinos however, provided the habitats are suitable with 
VXI¿FLHQW� SDODWDEOH� VKRUW� JUDVV��ZDWHU� DQG� VXLWDEOH�
protection from extreme cold and heat in the form of 
woody species, white rhinos can be successfully kept 
in this region. 
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