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The prioritization of species and primary 
catchments for the purposes of guiding  
invasive alien plant control operations  
in the terrestrial biomes of South Africa 
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Priorities in the fynbos biome
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Priorities in the grassland biome
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Priorities in the moist savanna biome
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Priorities in the arid savanna biome
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2. Methods 

2.1 Selection of biomes  
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2.2 Selection of invasive alien plant species within biomes 
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2.3 Selection of priority areas within biomes  
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2.4 Process used to prioritize species and areas 
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3. Results for the fynbos biome 

3.1 Species selected in the fynbos biome 
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Table 1. The 23 invasive alien plant taxa selected for prioritization in the fynbos biome. 
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3.2 Agreed criteria for the assessment of species 
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Table 2. Nested criteria identified as significant for the purposes of prioritizing invasive alien 

plant species in the fynbos biome with regard to their impact on the integrity of 
fynbos ecosystems. Higher-level criteria are divided into sub-criteria, and the 

relative weightings are given for each. 
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3.3 Prioritization of species in the fynbos biome 
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Table 3. Criteria and associated basis of comparison between species used in the comparison 
of invasive alien plants in the fynbos biome. 
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Figure 1. The relative importance and final ranking of invasive alien plant species in the 
fynbos biome.  

�

3.4 Primary catchments selected in the fynbos biome 
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Table 4. The 13 primary catchments used as a basis for the prioritization of areas for the 
control of invasive alien plant species in the fynbos biome. 
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Acacia mearnsii .089
Pinus spp. .073
Populus canescens .059
Acacia pycnantha .059
Acacia longifolia .058
Acacia saligna .058
Paraserianthes lophantha .054
Eucalyptus camaldulensis .052
Eucalyptus cladocalyx .047
Solanum mauritanum .046
Lantana camara .046
Leptospermum lavigatum .042
Acacia cyclops .042
Hakea sericea .035
Hakea gibbosa .035
Acacia melanoxylon .035
Arundo donax .032
Eucalyptus lehmanii .031
Hakea drupacea .031
Cortaderia selloana .027
Pennistum setaceum .023
Rubus fruticosus .014
Pennistum clandestinum .013
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Figure 2.  The correspondence of the fynbos biome (shaded) with primary catchment 

boundaries. Letters indicate primary catchment names. Note that primary 
catchment G is spilt into two parts: G1= rivers flowing to the north and west 

and G2 =rivers flowing to the south and east. 
�
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3.5 Agreed criteria for assessment of primary catchments in the fynbos biome 
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Table 5. Nested criteria identified as significant for the purposes of prioritizing primary 
catchments in the fynbos biome with regard to focusing scarce resources so as 
to obtain maximum benefit. Higher-level criteria are divided into sub-criteria,  

and the relative weightings are given for each. 
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3.6 Prioritization of primary catchments in the fynbos biome 
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Table 6. Criteria and associated basis of comparison between primary catchments used in the 
comparison of areas in the fynbos biome. 
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G1 - Berg River .176
H - Breede River .152
K - Garden Route .123
G2 - Kogelberg / Agulhas Plain .086
L - Gamtoos River .082
E - Olifants / Doring Rivers .074
M - Port Elizabeth .067
J - Gouritz River .061
P - Alexandria / Grahamstown .045
Q - Great Fish River .043
N - Sundays River .040
D - Orange River .026
F - Namaqualand .026
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Figure 3. The relative importance and final ranking of primary catchments in the fynbos 
biome.  
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4. Results for the grassland biome 

4.1 Species selected in the grassland biome 
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Table 7. The 17 invasive alien plant taxa selected for prioritization in the grassland biome. 
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4.2 Agreed criteria for the assessment of species 
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Table 8. Nested criteria identified as significant for the purposes of prioritizing invasive alien 
plant species in the grassland biome with regard to their impact on the integrity 
of grassland ecosystems. Higher-level criteria are divided into sub-criteria, and 

the relative weightings are given for each. 
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4.3 Prioritization of species in the grassland biome 
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Table 9. Criteria and associated basis of comparison between species used in the comparison 
of invasive alien plants in the grassland biome. 
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Figure 4. The relative importance and final ranking of invasive alien plants in the grassland 
biome. Acacia mearnsii, A. dealbata and decurrens were treated as one taxon 

for the purposes of this study. 
�

4.4 Primary catchments selected in the grassland biome 
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Table 10.  The nine primary catchments used as a basis for the prioritization of areas for the 
control of invasive alien plant species in the grassland biome. 
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Ac.  mearnsii (dealbata / decurrens) .132
Eucalyptus camaldulensis .107
Pinus patula .106
Pinus elliottii .103
Rubus cunefolius .083
Eucalyptus cinerea .060
Campuloclinium macrocephalum .056
Salix babylonica .050
Salix fragelis .050
Arundo donax .041
Chromoleana odorata .038
Populus spp. .037
Robinia pseudoacacia .033
Pyracantha angustifolia .031
Cotoneaster spp. .027
Solanum mauritianum .024
Ipomoena indica .022
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Figure 5. The correspondence of the grassland biome (shaded) with primary catchment 

boundaries. Letters indicate primary catchment names (see Table 10).  
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4.5 Agreed criteria for assessment of primary catchments in the grassland biome 
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Table 11. Nested criteria identified as significant for the purposes of prioritizing primary 

catchments in the grassland biome with regard to focusing scarce resources so 
as to obtain maximum benefit. Higher-level criteria are divided into sub-

criteria, and the relative weightings are given for each. 
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4.6 Prioritization of primary catchments in the grassland biome 
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C - Vaal .205
B - Olifants .142
X = Nkomati .141
U = Umgeni .134
T = Umzimvubu .104
D - Orange .086
V = Tugela .085
W = Pongolo .075
S = Gt Kei .028

�
�

Figure 6. The relative importance and final ranking of primary catchments in the grassland 
biome.  
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Table 12. Values used for different criteria in the comparison of primary catchments in the 

grassland biome. 
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5. Results for the moist savanna biome 

5.1 Species selected in the moist savanna biome 
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Table 13. The 15 invasive alien plant taxa selected for prioritization in the moist  
savanna biome. 
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5.2 Agreed criteria for the assessment of species 

�����"�6�������/���.��"/� �����)�.�������� �����8������
���
������/������8�������.��	�5��
�"/� ��� 8�� ����� ���  �����"� ��
� ��� )����
������ ���� .��� ��=���	� 5�� .������  ��������
�������� ��� �"/� �� �.� �"�
��� �.� ��
���
� ����� /������ ��� ��"�� �.� �� �� 7� �.� )�.���� ���  ����
8��������
���
�/�����������"����95�)��3;:	�
�
5���"/� ���.���
���
������/��������� �����"���
� ��8��� ��������)���������/��.�%/����
���)����"�����"/��������.�����"/� ��������8�������������8���������.�;,	'@	���
����������
��
�����)��"� ��� ���� ��� �"/������� ��� ����� )��"�� 9�� �� ��� .��)��� �������������:� ��� ��8����
 �� �"��� ����� ��� �����
� �"/����� � �������� ��� 8���� ����� �� 8��� ��8�� ����� ��� �����
)��"�� 93A	;@:	����=����� )��8������ �������
���� /���� ���� ��� ��� ����� ������8�� ��������
&'	2@�� � ��������� ��� �����.� ���� ���� ����� ��
������ /���� ��� ��//���� �.� �8��"�6��� ���������� G�
 �����.��"����������"���� ����	�
�
5�� �"/� �� �.� ��
������� ��� )����
������ 8��� ����� ��� ��� ������ "���� �"/�������  �������� 8����
&;	A@��.����8����	��������
����������������������������)��������"/�������������.��)����
���������� ��� ��  ����� 7����� )��"�� 8���� ������ ��� )����
������� ���� ��� ��������� ���
��
�����.� ����)����
�����>������)�.���	�
�
5�� �"/� �� �.� ��
������� ���  �������� .��� ���"�� 8��� �����  �������� �����.� ����� ���� 8���
�������� ��8����� �.� 2	3@	�5��"���
������ .��� ��� �� ������� �.� �����  �������� ��� ��� ��"���� .���
.��)����������������� �����"��9���)�
:	��
�
-����/�������
������� ����������
���"�)�.���	�5��%/�������/������.��������"�����/��.�
)�.�������� �����8���������
���
��/ �������������������)��"	�
$
��������%/�������/����������"/����� ��.����������)�������2	3@��.����������8����	�
�

Table 14. Nested criteria identified as significant for the purposes of prioritizing invasive 
alien plant species in the moist savanna biome with regard to their impact on 
the integrity of  moist savanna ecosystems. Higher-level criteria are divided 

into sub-criteria, and the relative weightings are given for each. 
�
������
�� ����������

���������
����

�����������
�� ����������
���������
����

�"/� �����4�����������4���������.�
8��������� ��

3A	;��"/� ������ �����"���
� �� ;,	'�

������.����=�����)��8���������
���
����/���� ���

&'	2�

�"/� �����)����
������ &;	A� ���� &;	A�
�

�� 7��.�)�.���� 2	3� ���� 2	3�
�� �����.�����=���� 2	3� ���� 2	3�
�
����� ���� � ����

�



T h e  p r i o r i t i z a t i o n  o f  s p e c i e s  a n d  p r i m a r y  c a t c h m e n t s  f o r  t h e  p u r p o s e s  o f  g u i d i n g  
i n v a s i v e  a l i e n  p l a n t  c o n t r o l  o p e r a t i o n s  i n  t h e  t e r r e s t r i a l  b i o m e s  o f  S o u t h  A f r i c a  

p. 24 

5.3 Prioritization of species in the moist savanna biome 
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Table 15. Criteria and associated basis of comparison between species used in the 
comparison of invasive alien plants in the moist savanna biome. 

�
������
��  �����	
���
������
��
�"/� �����4�����������4���������.�
8��������� ��

��"/��������8�������������"�����"�����������.��)���)��"����
5�)��&	��

������.����=�����)��8���������
���
����/���� ���

5���������8�� �����������/ �������)��������/�� ��������������
�/ ���8�� ������"/�������.������=�������)��8���������.��"�8�� ��
/���� ���8�����
���	�

�"/� �����)����
������ 5���������8�� �����������/ �������)��������/�� �����������
�/ ��	�

�"/� �����.�����=���� ��"/��������8�������������"�����"�����������.��)���)��"����
5�)��&	�

�� 7��.�)�.���� 5�������
��"/����� ��.��/ ��������"���.�����
�����)�.�����������
"����..�	��/ ���8��������)
�����/��������8����������
�����8	�

�
��� ��� "����� ��
����� )��"�� ����"������ �������� ���� ��������  �"���� "���� ��� ��� "����
�"/���������
���
��/ ��	�5����/ ������)����8���/�������..� ������� ������������8�����"/� ��
�����.� ������������=��������)����
������9������*:	�58������/ ���9���
����#�����"����6�
������
���������� ����� �=���� �:� 8��  �������� ��� 
��� �"/������	� #�������"� 8�� 9#�������"�
������/�����:�8�������������������������.� ����������)�����%/�������/	��

�
�

Figure 7. The relative importance and final ranking of invasive alien plant species in the 
moist savanna biome. 
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Chromoleana odorata .162
Lantana camara .150
Psidium gaujava .100
Parthenium hysterophorus .084
Melia azedarach .075
Cereus jamacaru .057
Schinus terebinthifolius .055
Jacaranda mimosifolia .049
Pinus spp. .045
Acacia mearnsii .042
Pereskia aculeata .041
Caesalpinia decapeta .040
Cestrum laevigatum .040
Arundo donax .030
Senna spp. .028
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5.4 Primary catchments selected in the moist savanna biome 
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Table 16.  The eight primary catchments used as a basis for the prioritization of areas for the 
control of invasive alien plant species in the moist savanna biome. 
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Figure 8. The correspondence of the moist savanna biome (shaded) with primary catchment 

boundaries. Letters indicate primary catchment names (see Table 16).  
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5.5 Agreed criteria for assessment of primary catchments in the moist savanna biome 
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Table 17. Nested criteria identified as significant for the purposes of prioritizing primary 
catchments in the moist savanna biome with regard to focusing scarce 

resources so as to obtain maximum benefit. Higher-level criteria are divided 
into sub-criteria, and the relative weightings are given for each. 
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5.6 Prioritization of primary catchments in the moist savanna biome 
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U - Umgeni .216
B - Olifants .207
W - Pongolo .162
A - Limpopo .138
S - Great Kei .090
R - Keiskamma - Buffalo .078
V - Tugela .072
P - Kariega - Cowie .038
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Figure 9. The relative importance and final ranking of primary catchments in the moist 
savanna biome.  
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Table 18. Values used for different criteria in the comparison of primary catchments in the 
moist savanna biome. 
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6. Results for the arid savanna biome 

6.1 Species selected in the arid savanna biome 
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Table 19. The eight invasive alien plant taxa selected for prioritization in the arid savanna 
biome. 
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6.2 Agreed criteria for the assessment of species 
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Table 20. Nested criteria identified as significant for the purposes of prioritizing invasive 

alien plant species in the arid savanna biome with regard to their impact on the 
integrity of arid savanna ecosystems. Higher-level criteria are divided into sub-

criteria, and the relative weightings are given for each. 
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6.3 Prioritization of species in the arid savanna biome
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Figure 10. The relative importance and final ranking of invasive alien plants in the arid 

savanna biome. 
�
�

6.4 Primary catchments selected in the arid savanna biome 
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Prosposis glandulosa .286
Populus x canescens .123
Schinus molle .122
Cereus jamacaru .100
Melia azedarach .096
Cacti without bio-control .096
Robinia pseudacacia .094
Arundo donax .083
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Table 21.  The two primary cachments used as a basis for the prioritization of areas for the 

control of invasive alien plant species in the arid savanna biome. 
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Figure 11. The correspondence of the arid savanna biome (shaded) with primary catchment 

boundaries. Letters indicate primary catchment names (see Table 19).  
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6.5 Agreed criteria for assessment of primary catchments in the arid savanna biome 
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Table 22. Nested criteria identified as significant for the purposes of prioritizing primary 
catchments in the arid savanna biome with regard to focusing scarce resources 

so as to obtain maximum benefit. Higher-level criteria are divided into sub-
criteria, and the relative weightings are given for each. 
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6.6 Prioritization of primary catchments in the arid savanna biome 
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C - Vaal .502
D - Orange .498

�
Figure 12. The relative importance and final ranking of primary catchments in the arid 

savanna biome.  
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Table 23. Values used for different criteria in the comparison of primary catchments in the 
arid savanna biome. 
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7. Succulent and Nama karoo biomes 

7.1 General approach 
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7.2 Species selected in the karoo biomes 
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Table 24. The 18 invasive alien plant taxa selected for prioritization in the Nama and 
succulent karoo biomes. Some taxa include several species.  
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7.3 Agreed criteria for the assessment of species 
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Table 25. Criteria and nested sub-criteria used in assessing the significance of the impacts of 

invasive alien plant species in the Nama and succulent karoo biomes on the 
integrity of  karoo ecosystems. The relative weightings are given for each 

criterion and sub-criterion based on pairwise comparisons. 
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7.4 Prioritization of species for the two karoo biomes 
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Figure 13. The relative importance and final ranking of invasive alien plant species in the 
Nama and succulent karoo biomes  

�

7.5 Primary catchments selected in the succulent karoo biome 
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Table 26.  The three primary catchments used as a basis for the prioritization of areas for the 
control of invasive alien plant species in the succulent karoo biome. 
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Prosopis glanulosa .114
Eucalyptus camaldulensis .097
Populus x canescens .089
Arundo donax .087
Nerium oleander .074
Tamarix ramosissima .063
Schinus molle .060
Myriophyllum spicatum .055
Cacti without biocontrol .046
Casuarina equisetifolia .046
Annual grasses .046
Caesalpina gilliesii .042
Pinus halepensis .039
Cacti with biocontrol .037
Atriplex mummularia .030
Pennisetum setaceum .026
Xanthuim spinosum .025
Solanum elaeagnitolium .024
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Figure 14. . The correspondence of the succulent karoo biome (shaded) with primary 
catchment boundaries. Letters indicate primary catchment names (see Table 

26).  
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7.6 Agreed criteria for the assessment of primary catchments in the succulent karoo biome 
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Table 27. Nested criteria identified as significant for the purposes of prioritizing primary 

catchments in the succulent karoo biome with regard to focusing scarce 
resources so as to obtain maximum benefit. Higher-level criteria are divided 

into sub-criteria, and the relative weightings are given for each. 
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7.7 Prioritization of primary catchments in the succulent karoo biome 
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J - Gouritz .387
E - Olifants/Doring (Succulent) .348
F - Namaqualand (Succulent) .264
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Figure 15. The relative importance and final ranking of primary catchments in the succulent 
karoo biome. 
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7.8 Primary catchments selected in the Nama karoo biome
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Table 28.  The five primary catchments used as a basis for the prioritization of areas for the 

control of invasive alien plant species in the Nama karoo biome. 
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Figure 16. The correspondence of the Nama karoo biome (shaded) with primary catchment 
boundaries. Letters indicate primary catchment names (see Table 28).  
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7.9 Agreed criteria for the assessment of primary catchments in the Nama karoo biome 
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Table 29. Nested criteria identified as significant for the purposes of prioritizing primary 
catchments in the Nama karoo biome with regard to focusing scarce resources 

so as to obtain maximum benefit. Higher-level criteria are divided into sub-
criteria, and the relative weightings are given for each. 
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7.10 Prioritization of primary catchments in the Nama karoo biome 
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D2 - Ongers  / Brak / Seekoei .341
D1 - Sakrivier / Hartebees (Nama) .223
N - Sundays (Nama) .199
L - Gamtoos (Nama) .139
J - Gouritz .099

�
�

Figure 17. The relative importance and final ranking of primary catchments in the Nama 
karoo biome. 
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8. Conclusions and recommendations 

8.1 Current budget allocations according to identified priorities 
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Figure 18. Annual budgets of Working for Water in 13 primary catchments in the fynbos 
biome in relation to priorities identified in this study. Note that primary 

catchment G is spilt into two parts: G1= rivers flowing to the north and west 
and G2 =rivers flowing to the south and east (see Figure 2). 
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Figure 19. Annual budgets of Working for Water in nine primary catchments in the grassland 

biome in relation to priorities identified in this study. 
�
�������%/��������.� ������7���� .��������/�����""� ��� ���"����� ��
����� �)��"� ���� ���
����� ����"������)������.���� ��/��"���� �� �"������������8���� ��� ����8���� ���/���������
�����.������ 9������'(:	�5����"/�/�� �� �"��� 9/��"���� �� �"���-:� � �
����)������.�
�'3	+�"������������������/���������.�3&	2@������ �������������.� �����
�>���� �������.�.�������������
 �� �"��	�$�������������������C"���� �� �"���9/��"���� �� �"���C:�� �
��������'	2�
"����������/�����/���������.�'3	A@������ ����������������.� ������"���.�������8�����)��//��/�����
�������� �� �"��	�

�
Figure 20. Annual budgets of the Working for Water in eight primary catchments in the moist 

savanna biome in relation to priorities identified in this study. 
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Figure 21. Annual budgets of the Working for Water in two primary catchments in the arid 

savanna biome in relation to priorities identified in this study. 
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Figure 22. Annual budgets of the Working for Water in three primary catchments in the 

succulent karoo biome in relation to priorities identified in this study. 
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Figure 23. Annual budgets of the Working for Water in five primary catchments in the Nama 
karoo biome in relation to priorities identified in this study. Note that primary 
catchment D is spilt into two parts: D1= Ongers, Brak and Seekoei rivers and 

D2 = Sak and Hartebees rivers (see Section 7.8). 
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8.2 Approaches adopted 
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8.3 Recommendations 
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