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Abstract

The grassland biome of the Free-State Province of South Africa meets all the suggested habitat requirements 
IRU�WKH�ZKLWH�UKLQR��EXW�LQ�FRQWUDVW�WR�ZDUPHU�VDYDQQDK�DUHDV�H[SHULHQFHV�H[WUHPHO\�FROG�ZLQWHUV��7KH�DLP�
RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�KDELWDW�XWLOL]DWLRQ�RI�ZKLWH�UKLQRV�LQ�WKH�)UHH�6WDWH�DUHD��)LYH�PDMRU�SODQW�
FRPPXQLW\�W\SHV�ZHUH�LGHQWL¿HG�DQG�GDWD�RQ�PRYHPHQW�DQG�KDELWDW�XWLOL]DWLRQ�RI�ZKLWH�UKLQRV�ZHUH�FROOHFWHG�
RYHU�RQH�\HDU��$GXOW�FRZV��Q� ����KDG�D�PHDQ�UDQJH�VL]H�RI������NPð��6(���������GXULQJ�WKH�ZHW�DQG������NPð�
�6(����������GXULQJ�WKH�GU\�VHDVRQ��EXW�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�VHDVRQV�ZHUH�IRXQG��7KH�
DGXOW�EXOO�KDG�D�UDQJH�VL]H�RI������NPð�GXULQJ�WKH�ZHW�DQG������NPð�GXULQJ�WKH�GU\�VHDVRQ��%DVHG�RQ�DYDLODELOLW\��
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 
IRU�ZKLWH�UKLQRV�LV�LPSRUWDQW��

Additional keywords: Diet, range size, plant communities

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 
GHV�KLYHUV�H[WUrPHPHQW�IURLGV��/H�EXW�GH�FHWWH�pWXGH�pWDLW�G¶pWXGLHU�O¶XWLOLVDWLRQ�GH�O¶KDELWDW�GHV�UKLQRFpURV�
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 
XQ�DQ��/HV�DGXOWHV�IHPHOOHV��Q� ����DYDLHQW�XQ�KDELWDW�G¶XQH�WDLOOH�PR\HQQH�GH������NPð��6(���������DX�FRXUV�
GH�OD�VDLVRQ�KXPLGH�HW������NPð��6(����������SHQGDQW�OD�VDLVRQ�VqFKH��PDLV�DXFXQH�GLIIpUHQFH�VLJQL¿FDWLYH�
HQWUH�OHV�GHX[�VDLVRQV�Q¶D�pWp�WURXYpH��/H�UKLQRFpURV�PkOH�DYDLW�XQ�KDELWDW�GH�OD�WDLOOH�GH������NPð�SHQGDQW�OD�
VDLVRQ�KXPLGH�HW������NPð�SHQGDQW�OD�VDLVRQ�VqFKH��(Q�VH�EDVDQW�VXU�OD�GLVSRQLELOLWp��O¶XWLOLVDWLRQ�SUpYXH�GH�
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 
DUEXVWLIV�RQW�pWp�XWLOLVpV�EHDXFRXS�SOXV�TXH�SUpYX�DX�FRXUV�GHV�GHX[�VDLVRQV��/¶KDELWDW�ULYHUDLQ�D�pWp�SUpIpUp�
DX�FRXUV�GH�OD�VDLVRQ�SOXYLHXVH��PDLV�SDV�SHQGDQW�OD�VDLVRQ�VqFKH��2Q�D�REVHUYp�TXH�OHV�UKLQRFpURV�EODQFV�VH�
QRXUULVVDLHQW�GH����HVSqFHV�GH�SODQWHV�GDQV�GHV�SURSRUWLRQV�YDULDEOHV��/HV�UpVXOWDWV�GH�FHWWH�pWXGH�VXJJqUHQW�
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que dans les zones qui connaissent des environnements chauds ou froids, une certaine forme de couverture 
SRXU�UKLQRFpURV�EODQFV�HVW�LPSRUWDQWH�

Mots-clés supplémentaires: $OLPHQWDWLRQ��WDLOOH�GH�O¶KDELWDW��FRPPXQDXWpV�YpJpWDOHV�

Introduction

+LVWRULFDOO\�� WKH� VRXWKHUQ� ZKLWH� UKLQRFHURV�
(Ceratotherium simum simum�� ZDV� GLVWULEXWHG�
across southern Africa in suitable habitats of semi-
DULG� VDYDQQDK� DQG�JUDVVODQGV� �2ZHQ�6PLWK��������
By the late 19th century, except for a small population 
RI�OHVV�WKDQ�����LQGLYLGXDOV�LQ�WKH�+OXKOXZH�UHJLRQ�
RI� .ZD=XOX� 1DWDO�� WKH\� ZHUH� FRQVLGHUHG� H[WLQFW�
�5RRNPDDNHU� �������$IWHU� DQ� LQWHQVLYH� EUHHGLQJ�
SURJUDPPH�VHW�XS�LQ�+OXKOXZH�ZLWK�WKH�UHPDLQLQJ�IHZ��
by the 1960s the white rhino population had increased 
VXI¿FLHQWO\� WR� UHORFDWH� LQGLYLGXDOV� WR�YDULRXV�RWKHU�
UHVHUYHV�DURXQG�WKH�FRXQWU\��$OWKRXJK�WKH�¿UVW�ZKLWH�
UKLQRFHURV�ZDV� UHORFDWHG� LQWR� WKH�:LOOHP�3UHWRULXV�
*DPH�5HVHUYH��:3*5��ZLWKLQ�WKH�JUDVVODQG�ELRPH�
during 1962 a 2009 survey indicated that 214 white 
UKLQRV������RQ�SULYDWH�DQG����RQ�VWDWH�ODQG��RFFXUUHG�
ZLWKLQ�WKH�)UHH�6WDWH�3URYLQFH�RI�6RXWK�$IULFD��-RUGDDQ�
�������'HVSLWH�WKLV��RQO\�D�VWXG\�E\�%HUPXGH]��������
who analysed monitoring data collected from 1962 
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�
RQ� WKH�ZKLWH� UKLQR��0DQ\�VWXGLHV�FRQGXFWHG�RQ� WKH�
ecology of white rhinos, have been restricted to the 
VDYDQQDK�DUHDV�RI�WKH�FRXQWU\��H�J��2ZHQ�6PLWK��������
&RQZD\� DQG�*RRGPDQ�������3LHQDDU� HW� DO�� ������
Perrin and Brereton-Stiles 1999; Shrader and Perrin 
�������

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 
and Feely 1960; Traill 2004; Skinner and Chimimba 
������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 
become scarce (Owen-Smith 1988; Pienaar and du 
7RLW��������7KH�JUDVVODQG�ELRPH�LQ�ZKLFK�WKLV�VWXG\�
was conducted is an environment with abundance 
RI�ORZ�TXDOLW\�IRRG��6HQIW�HW�DO��������DQG�OLNH�RWKHU�

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 
�6HQIW�HW�DO���������%\�KDYLQJ�D�VRXQG�XQGHUVWDQGLQJ�
of how white rhinos utilize these landscapes, effective 
PDQDJHPHQW�WRROV�FDQ�EH�LPSOHPHQWHG��

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 
WKDQ�WKH�VDYDQQDK�ELRPH�GXULQJ�WKH�GU\�VHDVRQ��7KH�
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 
RYHU�D�SHULRG�RI�RQH�\HDU�

Material and methods

Study area and white rhinoceros 
population

:3*5� LV� VLWXDWHG� DW� ���� ��¶6� DQG� ���� ��¶(�
DSSUR[LPDWHO\�����NP�QRUWK�HDVW� RI�%ORHPIRQWHLQ��
The reserve is 12,091 ha and surrounds the 
$OOHPDQVNUDDO�'DP��������KD�DW�IXOO�FDSDFLW\���7KH�
general physiognomic features are represented by 
JUDVV\�SODLQV��NRSMHV�DQG�KLOORFNV�FRYHUHG�ZLWK�VKDG\�
EXVKHV��7KH�JHQWO\� VORSLQJ� VRXWKHUQ� VHFWLRQ�RI� WKH�
reserve contains sandstones and mudstones of the 
Beaufort series, whilst the northern section consists of 
a series of resistant dolerite intrusions and sandstone 
ridges that extend from east to west along the Sand 
5LYHU� DQG�$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 &���ZLWK�
an average annual rainfall of 578 mm, most of which 
IDOOV�EHWZHHQ�2FWREHU�DQG�0DUFK��(DUOH�DQG�*UREOHU�
�������:3*5�IDOOV�ZLWKLQ�WKH�VHYHUH�IURVW�UHJLRQ�RI�
WKH�)UHH�6WDWH� �(DUOH� DQG�*UREOHU� ������ZLWK� IURVW�
RFFXUULQJ�EHWZHHQ���������PHDQ������GD\V�SHU�DQQXP�
�.LHW]PDQ��������

7KH�YHJHWDWLRQ�RI�:3*5�LV�FODVVL¿HG�DV�:LQEXUJ�
*UDVV\�6KUXEODQG�DQG�&HQWUDO�)UHH�6WDWH�*UDVVODQG�
�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 
DUHD�WKDW�WKH�UKLQRV�XWLOL]H��$W�WKH�WLPH�RI�WKLV�VWXG\�
������������WKH�WRWDO�SRSXODWLRQ�ZDV����LQGLYLGXDOV�
(one adult bull, eight adult cows, four sub-adult cows, 
WZR�VXE�DGXOW�EXOOV�DQG�IRXU�FDOYHV���$OO�LQGLYLGXDOV�
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�
have been maintained between 16 and 20 individuals, 
provided a sex ratio of 1:9 productive adults is 
maintained, with excess rhinos being translocated to 
RWKHU�UHVHUYHV��-RUGDDQ��������7KH�GHQVLW\�RI�ZKLWH�
UKLQRV� LV�PDLQWDLQHG�EHWZHHQ����� DQG����� LQG��NPð�
ZKLFK� LV� VLPLODU� WR� ORZHU� GHQVLW\�¿JXUHV� RI�ZKLWH�
UKLQR�UHFRUGHG�LQ�RWKHU�VWXG\�DUHDV��H�J��1GXPD�*DPH�
5HVHUYH� ��������� LQG�NPð�� �&RQZD\� DQG�*RRGPDQ�
�������+OXKOXZH�L0IROR]L�*DPH�5HVHUYH����������LQG�
NPð���2ZHQ�6PLWK�������6KUDGHU�HW�DO���������.UXJHU�
1DWLRQDO�3DUN����������LQG�NPð���3LHQDDU��������7KH�
DQQXDO�JURZWK�UDWH�RI�ZKLWH�UKLQRV�RQ�:3*5�EHWZHHQ�
����� DQG������ZDV������� �.LHW]PDQ��������7KLV�
value is slightly higher than the 9% suggested by 
2ZHQ�6PLWK��������IRU�WKH�PD[LPXP�VXVWDLQHG�UDWH�
RI�SRSXODWLRQ�JURZWK�IRU�ZKLWH�UKLQRV�LQ�VDYDQQDKV��

� '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 
WR�EH�HTXLYDOHQW�WR�WKRVH�RI�WKH�DGXOW�FRZV�

Plant communities of the study area

Two 1:10,000 ortho-photos were used to stratify 
the study area into physiognomic-physiographic 
YHJHWDWLRQ�XQLWV��&HUWDLQ�JHRORJLFDO�IRUPDWLRQV��VXFK�

as steep slopes, dongas, wetlands and hills together 
ZLWK�DUHDV�RI�VLPLODU�YHJHWDWLRQ�WH[WXUHV�ZHUH�LGHQWL¿HG�
DQG�GHOLQHDWHG�RQ�WKH�RUWKR�SKRWR��7R�HQVXUH�WKDW�DOO�
variations in the vegetation of the study area were 
sampled, 40 sample plots of 400m2 were placed on a 
UDQGRPO\�VWUDWL¿HG�EDVLV�ZLWKLQ�WKH�YDULRXV�LGHQWL¿HG�
XQLWV��7KH�QXPEHU�RI�VDPSOH�SORWV�SHU�XQLW�GHSHQGHG�
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�
WKH� GLIIHUHQW� OHYHOV� RI� DEXQGDQFH�RI� D� VSHFLHV�� FXW�
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�
HFRORJLFDOO\� LQWHUSUHWHG�� 3ODQW� FRPPXQLWLHV� ZHUH�
recognized by means of diagnostic species that are 
UHODWLYHO\�UHVWULFWHG�WR�D�FRPPXQLW\��:HVWKRII�DQG�9DQ�
GHU�0DDUHO��������$�VSHFLHV�ZDV�FRQVLGHUHG�GLDJQRVWLF�
for a particular community if it was present within 
WKH� IROORZLQJ� FRQVWDQF\�SDUDPHWHUV� �*UREOHU� HW� DO��
�������������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 
D�GLDJQRVWLF�VSHFLHV�

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 
�0RKU��������
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Habitat utilization and diet

+DELWDW�XWLOL]DWLRQ�ZDV�GHWHUPLQHG�E\�IROORZLQJ�WKH�
rhinos for 24 hours at a time (four days per month 
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 
H[SHFWHG�EDVHG�RQ�DYDLODELOLW\�RI�KDELWDW��RU�DYRLGDQFH�
(occurred less frequently in given habitat than expected 
EDVHG�RQ�DYDLODELOLW\�RI�KDELWDW���RI�WKH�GLIIHUHQW�SODQW�
communities based on their availability within the 
VWXG\�DUHD��1HX�HW�DO���������

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 
UHFRUGHG���$� RQH� VTXDUH� PHWUH� DUHD� ZDV� YLVXDOO\�
PDUNHG�FORVH�WR�WKH�VSHFL¿F�DUHD�ZKHUH�D�JURXS�ZDV�
IHHGLQJ��2QFH�WKH�JURXS�PRYHG�IDU�HQRXJK�DZD\�IURP�
the area to allow access to the feeding patch, these 
YLVXDOO\�PDUNHG�SDWFKHV�ZHUH� H[DPLQHG��2QO\�RQH�
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 
JUDVV�VSHFLHV�ZHUH�UHFRUGHG�DV�EHLQJ�JUD]HG��7KHVH�
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 
GXULQJ�WKLV�VWXG\�

Results

Plant communities of the study area

Due to the heterogeneous topography of the study 
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: 
��� Cynodon hirsutus�GDP�HGJH�JUDVVODQG������KD�
2 Themeda triandra-Setaria incrassata moist 

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

JUDVVODQG�������KD�

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

��� Cymbopogon excavatus�YDOOH\�JUDVVODQG�������KD�
��� Eragrostis curvula-Acacia karroo rocky woodland
�� ���� Acacia karroo-Setaria verticillata dense 

ZRRGODQG������KD�
�� ���� Acacia karroo-Cynodon dactylon savannah 

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

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

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

plateau grassland
�� ���� 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 
JLYHQ�EHORZ�IRU�WKH�PDMRU�FRPPXQLWLHV�RQO\�

1. Cynodon hirsutus dam edge Grassland

This community occurs on the lowest lying areas 
DORQJ�WKH�HGJH�RI�WKH�$OOHPDQVNUDDO�'DP�DQG�ÀRRGV�
ZKHQ� WKH�GDP� LV� DW� IXOO� FDSDFLW\��7KH�YHJHWDWLRQ� LV�
dominated by the grass Cynodon hirsutus with the 
grasses Aristida bipartita, Eragrostis curvula, Aristida 
adscensionis and the forbs Schkuhria pinnata and 
Conyza bonariensis�EHLQJ�ORFDOO\�SURPLQHQW�

2. Themeda triandra-Setaria incrassata 
Grassland

This community is located throughout the study area 
on gentle slopes and lower-lying areas associated 
ZLWK�GUDLQDJH� OLQHV� DQG� VHDVRQDO�PRLVW� FRQGLWLRQV��
The vegetation is dominated by the palatable grasses 
Themeda triandra and Setaria incrassata�� 7KH�
grasses Eragrostis curvula and Digitaria eriantha 
DUH�SURPLQHQW�WKURXJKRXW�WKLV�FRPPXQLW\��
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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� VDYDQQDK�ZRRGODQG� VXE�FRPPXQLW\��7KH�
vegetation is dominated by the grasses Cymbopogon 
excavatus and Themeda triandra while the forbs 
Pentzia viridus and Monsonia angustifolia are also 
SUHVHQW�

4. Eragrostis curvula-Acacia karroo rocky 
Woodland

This community is located throughout the study area 
on slopes, lower-lying and high-lying areas associated 
ZLWK�GUDLQDJH� OLQHV� DQG� VHDVRQDO�PRLVW� FRQGLWLRQV��
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

This community lies on top of the Doringberg 
0RXQWDLQ�WR�WKH�QRUWK�RI�WKH�VWXG\�DUHD��7KH�YHJHWDWLRQ�

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 
0LQLPXP�&RQYH[�SRO\JRQV��&RQZD\�DQG�*RRGPDQ�
������ZLWKLQ�WKH�VWXG\�DUHD�ZHUH�RQO\�DSSOLFDEOH�WR�WKH�
EXOO�DQG�¿YH�RI�WKH�HLJKW�DGXOW�FRZV��&ULWHULD�RI�PRUH�
than 30 points to generate density kernel estimates 
�6HDPDQ�HW�DO��������ZHUH�QRW�PHW�DQG�WKHUHIRUH�GHQVLW\�
NHUQHOV�FRXOG�QRW�EH�FDOFXODWHG�EHWZHHQ�VHDVRQV��7KH�
RYHUDOO�UDQJH�VL]H�RI�¿YH�DGXOW�FRZV�ZLWKLQ�WKH�������
KD�VWXG\�DUHD�UDQJHG�IURP������WR������NPð��PHDQ��
�����NPð��6(���������DQG�WKDW�IRU�WKH�EXOO�ZDV������
NPð��7DEOH�����7KH�UDQJH�VL]H�RI�FRZV�ZLWKLQ�WKH�VWXG\�
DUHD�GXULQJ�WKH�ZHW�VHDVRQ�UDQJHG�IURP������NPð�WR�
�����NPð��PHDQ������NPð��6(���������DQG�IURP������
WR������NPð��PHDQ�������NPð��6(���������GXULQJ�WKH�
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�
UDQJH�VL]H�RI������NPð�GXULQJ�WKH�ZHW�DQG������NPð�
GXULQJ�WKH�GU\�VHDVRQ�

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 
W\SHV�DV�GHVFULEHG�E\�0XOOHU���������6DYDQQDK��VXE�
FRPPXQLW\�������5LYHU��VXE�FRPPXQLW\�������*UDVVYHOG�
�FRPPXQLWLHV���DQG�����:HWODQG��VXE�FRPPXQLWLHV�����
DQG�������7KRUQYHOG��VXE�FRPPXQLW\�������DQG�7UHHV�
DQG�6KUXEYHOG��VXE�FRPPXQLW\��������$Q�DGGLWLRQDO�
KDELWDW�W\SH�'DPNRP��FRPPXQLW\�����ZKLFK�ZDV�WKH�
depressed grassland area between the full water mark 
and the water surface of the Allemanskraal Dam was 
DOVR�LQFOXGHG��-RUGDDQ���������$�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�
*UDVVYHOG� �FRPPXQLWLHV� �� DQG� ��� DUHDV� OHVV� WKDQ�
expected but used the Thornveld (sub community 
����� DQG� WKH�7UHHV�DQG�6KUXE� �VXE�FRPPXQLW\������
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, 
EXW�OHVV�GXULQJ�WKH�GU\�VHDVRQ���

$�WRWDO�RI�����SODQW�VSHFLHV�ZHUH�LGHQWL¿HG�LQ�WKH�
study area representing 134 genera and 51 families 
�-RUGDDQ��������$�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� VS��DQG��� IRUE�
VSHFLHV��:LWK�WKH�H[FHSWLRQ�RI�Atriplex semibaccata, 
ZKLFK�ZDV�XWLOLVHG�GXULQJ� WKH�GU\� VHDVRQ� �Q� ������
¿YH�REVHUYDWLRQV�VXJJHVW�WKDW�IRUEV�ZHUH�DFFLGHQWDOO\�
LQJHVWHG�DORQJ�ZLWK�JUDVV��

� *UDVV� VSHFLHV� FRQWULEXWLRQ� WR� WKH� GLHW� RI� WKH�
rhinos varied between the wet and dry season 
�7DEOH�����Cynodon�VSS���Q� ������ZHUH�XWLOL]HG�WKH�

most frequently throughout the year with a higher 
XWLOL]DWLRQ� IRU� LW� GXULQJ� WKH�ZHW� VHDVRQ� �������� Q�
 ������FRPSDUHG� WR� WKDW�RI� WKH�GU\�VHDVRQ���������
Q� � ������'XULQJ� WKH�ZHW� VHDVRQ� WKH� VHFRQG�PRVW�
frequently eaten grass was Enneapogon scoparius 
�������DQG�LQ�WKH�GU\�VHDVRQ�Aristida congesta and 
Enneapogon scoparius�FRQWULEXWHG�������DQG�������
WR� WKH� GLHW� UHVSHFWLYHO\��Themeda triandra� ��������
Eragrostis curvula���������Aristida congesta��������
and Hemarthria altissima��������ZHUH�WKH�RQO\�RWKHU�
grass species that contributed more than 5% to the 
GLHW� RI� WKH� UKLQRV�GXULQJ� WKH�ZHW� VHDVRQ��Themeda 
triandra���������Eragrostis curvula���������Chloris 
virgata� �������� DQG� Panicum maximum� �������
were the only other grass species that contributed 
�����RU�PRUH�WR�WKH�GLHW�RI�WKH�UKLQRV�GXULQJ�WKH�GU\�
VHDVRQ��6SHFLHV� WKDW�ZHUH�QRW�REVHUYHG� WR�EH�HDWHQ�
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 
3URYLQFH�JUDVVODQG�ELRPH�RI�6RXWK�$IULFD��)LYH�PDMRU�
plant communities and their respective sub communities 
ZHUH�LGHQWL¿HG�� LQGLFDWLQJ�WKDW� WKH�ODQGVFDSH�RI� WKH�
study area is heterogeneous and consists of a variety 
RI�KDELWDWV�DQG�UHVRXUFHV��$OWKRXJK�UDQJH�VL]H�EHWZHHQ�
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 
UDQJHV�DUH�IRXQG�LQ�RWKHU�VWXGLHV��3LHQDDU�HW�DO���������

The preference of some habitat types over others 
indicates that certain habitat types provide preferred 
UHVRXUFHV��7KH�7KRUQYHOG�DQG�7UHHV�DQG�6KUXE�KDELWDW�
types were preferred habitats during both the wet and 
dry season, whereas the River habitat was preferred 
RQO\�GXULQJ�WKH�ZHW�VHDVRQ��$OO�WKUHH�RI�WKHVH�SUHIHUUHG�
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 
IURP�FROG�ZLQGV�GXULQJ�WKH�FROG�ZLQWHU�PRQWKV��7KH�
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 
UKLQR¶V�GLHW�LQ�ERWK�VHDVRQV��7KH�WUHH�OD\HU�DQG�VKUXE�
OD\HU�KDG����±����DQG����±����FRYHU�UHVSHFWLYHO\��
The Tree and Shrubveld had a tree density of 2,450 
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 
WUHHV� DQG� VKUXEV��7KH�ZRRG\� FDQRS\� FRYHU� RI� WKH�
River habitat ranged between 70% and 100%, with the 
JUDVV�OD\HU�FRYHULQJ�DSSUR[LPDWHO\�����RI�WKH�DUHD��
The River habitat is characterized by Cynodon grass 
species, which contributed the most to the rhino’s diet 
WKURXJKRXW�WKH�\HDU�

Despite having suitable grass species present, the 
:HWODQG��'DPNRP� DQG�*UDVVYHOG� DUHDV�ZHUH� OHVV�
SUHIHUUHG�RU�DYRLGHG�KDELWDW�W\SHV��7KLV�PD\�EH�GXH�
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�
*UDVVYHOG� DUHDV�KDG� D�JUDVV� OD\HU�RI� EHWZHHQ�����
and 85% and a woody layer of less than 3%-35% of 
WKH�DUHD��

:KLWH�HW�DO���������IRXQG�WKDW�IHPDOH�ZKLWH�UKLQRV�
LQ� WKH�ZDUPHU�+OXKOXZH� VDYDQQDK� DUHD� SUHIHUUHG�
RSHQ�JUDVVODQG� DQG�2ZHQ�6PLWK� ������� IRXQG� WKDW�
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 
VHDVRQV�WKH\�XVHG�WKH�7KHPGHD�WULDQGUD�JUDVVODQGV��
: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\�
*UDVVODQGV�EXW�QHJOHFWHG�Themeda grasslands during 
the wet season and neglected Cynodon grasslands 
during the dry seasons but utilized other grassland 
W\SHV� LQ�SURSRUWLRQ� WR� WKHLU� DYDLODELOLW\��7KLV� VWXG\�
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 
LQ�VDYDQQDK�JUDVVODQG�DUHDV��

Cynodon species contributed the most to the 
rhino’s diet in both the wet and dry season during 
WKH� VWXG\� SHULRG��Cynodon� VSS�� DUH� ORZ� JURZLQJ��
highly nutritious species which form nutritious 
grazing lawns that are ‘maintained’ by the rhinos 
�2ZHQ�6PLWK�������6KUDGHU�HW�DO���������2WKHU�WKDQ�
Cynodon�VSS��WKH�PRVW�LPSRUWDQW�JUDVV�VSHFLHV�LQFOXGH�
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��GXULQJ� WKH�GU\�VHDVRQ��Panicum 
maximum�ZDV� IRXQG� WR�EH� LPSRUWDQW� LQ�+OXKOXZH�
L0IROR]L� �2ZHQ�6PLWK� ������ GXULQJ� WKH� HDUO\� GU\�
VHDVRQ�DV�ZDV�LW�LQ�WKLV�VWXG\��'XULQJ�WKH�GU\�VHDVRQ�
Themeda triandra was used more frequently than in 
WKH�ZHW�VHDVRQ�LQ�WKH�+OXKOXZH�L0IROR]L�DUHD��2ZHQ�
6PLWK�������3HUULQ�DQG�%UHUHWRQ�6WLOHV��������EXW�LQ�
this study was observed to contribute more or less 
HTXDOO\�WR�WKH�UKLQR¶V�GLHW�������LQ�WKH�ZHW�DQG������
LQ� WKH�GU\� VHDVRQ���6WURQJO\� DYRLGHG� VSHFLHV� LQ� WKH�
+OXKOXZH�L0IROR]L�DUHD�LQFOXGHG�Cymbopogon�VSS���
Aristida VSS��DQG�Tragus berteronanus��,Q�WKLV�VWXG\��
however; 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 
WKHLU� HQHUJ\� UHTXLUHPHQWV��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�
WDOO�JUDVV��0LOOV�DQG�+HV��������

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 
VXPPHUV� DQG�GU\� FROG�ZLQWHUV��7KH� UHVXOWV� RI� WKLV�
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 
ZHUH�DYDLODEOH�WKURXJKRXW�WKH�\HDU��7KH�ZKLWH�UKLQR�
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 
LQ�WKLV�UHJLRQ��
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