
CHAPTER 4 

METHODS 

4.1 Introduction 

One of the objectives of this study is to propose a revised methodology on analysing large 

vegetation data sets. The methodology is also directly in accordance with the primary goals of 

this study, which includes an attempt to classify the vegetation of the southern Mrican 

Mopaneveld. 

A step-by-step outlay of the procedures is presented as they were tested upon a large database, 

which includes all adequate vegetation data from the southern Mrican Mopaneveld. The 

procedures for proposing the new method however involve many other facets of a vegetation 

study as well. Procedures for treating some of these facets are presented (4.2), followed by the 

actual procedures for vegetation analysis presented in a step-by-step approach (4.3). 

In addition to the synthesis of the entire Mopaneveld, a further synthesis was undertaken on the 

South African Lowveld Mopaneveld due to special interest in the area and due to adequate 

vegetation data available from the area. The methods for the synthesis of the South African 

Lowveld Mopaneveld follow the same procedures as for the synthesis of the entire Mopaneveld. 

Only the differences in the approach are discussed in this chapter. 

Please note that all names of taxa follow Arnold & De Wet (1993). A list of all taxa included in 

the TURBOVEG database is presented in Appendix 3. 

4.2 Steps preceding computer-based procedures 

4.2.1 Study area selection 

As to propose a method for treating large vegetation data sets, not only was a study area selected 

according to the availability of phytosociological data, but also according to the contribution 
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such a study would make to vegetation knowledge of that area. The Mopaneveld of southern 

Africa was selected as the study area. The selection was motivated by the lack of comprehensive 

phytosociological knowledge of this extensive vegetation type in spite of rei eve data available 

from several local studies (Chapter 2). 

4.2.2 Literature surveying 

This dissertation includes an extensive literature survey. Literature on Mopaneveld, including 

vegetation descriptions, management recommendations, taxonomy, ecology and plant uses were 

collected. The main function of the literature assessment was to become familiar with the field 

of study and to present a brief overview on the species Colophospermum mopane and on 

Mopaneveld vegetation over its entire distribution range (Literature Review presented in Chapter 

2). 

4.2.3 Vegetation data surveying 

Applicable and suitable data sets on Mopaneveld vegetation are limited and not freely accessible. 

A search on vegetation data from studies conducted in any part of the Mopaneveld was 

undertaken for possible contribution to vegetation classification. . Since the study is based on 

existing data ofMopaneveld vegetation, only a few field surveys were made to complement the 

existing data. 

For existing vegetation data sets to be included in the computer database of Mopaneveld 

vegetation, the data had to conform to specific criteria as indicated below (4.2.3.1). 

4.2.3.1 Criteria for vegetation data inclusion 

Data could only be included for analysis if it conformed to the following criteria: 

1. 	 Vegetation data had to be sampled in Mopaneveld savanna. 

2. 	 Vegetation data had to consist of total floristic composition (therefore including a detailed 

survey of the woody- and herbaceous strata). 
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3. 	 Published data with vegetation descriptions should preferably be used, although unpublished 

data from M.Sc.- or Ph.D studies were also included. Studies undertaken for the fulfilment 

oflower degrees were only used if the data set could contribute to a relatively undersampled

or an unknown area and after the data were assessed thoroughly for corrections and 

comprehensiveness. 

4. 	 Unpublished data from studies still in progress were included (with agreement with the 

recorders), especially where the study could contribute to an area where no other adequate 

vegetation data sets exist. 

Adequate habitat data of each vegetation sample should have been a criterion but due to a 

general lack of habitat data in most ofthe conducted studies, this criterion could not be included. 

Suitable, compatible data from the Mopaneveld that conformed to the above criteria were 

obtained from 15 vegetation studies, listed in Table 2. These were the only compatible 

phytosociological data available at time ofdata acquisition. 

4.3 Computer-based procedures 

Step 1 

Data sets that conformed to the above criteria were selected and consequently used to compile a 

database on Mopaneveld vegetation. The database was created in the computer program 

TURBOVEG (Hennekens 1996a) and is currently stored at the University of Pretoria, Botany 

Department, African Vegetation and Plant Diversity Research Centre. 

Data were captured in the following ways, depending on the format In which data were 

accessible: 

• 	 imported from CEP-files stored in the University ofPretoria main frame database 

• 	 captured from field sheets 

• 	 captured from published tables 

• 	 directly retrieved from existing TURBOVEG files 
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Step 2 

The complete Mopaneveld database (2 298 releves stored in TURBOVEG) was exported as a 

Cornell Condensed species file (cc-file) to a working directory in MEGATAB (Hennekens 

1996b). The option in TURBOVEG to distinguish between different vegetation layers a single 

species occupy, was made inapplicable by combining all layers into one (no layer). 

4.3.1 Classification 

Step 3 

The cc-file was opened in MEGATAB. The option in MEGATAB to change the order of the 

table was applied using Two-Way-Indicator-Species-Analysis (TWINS PAN ) (Hill 1979b). In 

order to identify rei eves representing azonal vegetation, TWINSP AN was applied on a single 

division level (default cutlevels). After each separation of the table in two parts, the azonal 

releves were exported as a cc-file and saved for further analysis in future. This procedure was 

repeated until the separation revealed two parts containing zonal vegetation in Mopaneveld. A 

total of2 246 releves remained as releves probably representing zonal vegetation in Mopaneveld. 

Step 4 

Due to the inconsistency between authors considering species identification (especially lower 

than the species level), most subspecies and variations were combined into the relevant species 

name. This option was carried out in MEGATAB. 

Step 5 

TWINSPAN classification was applied to the 2 246 zonal releves on cutlevels 0-5-25-50 and on 

6 levels of division. The rest of the parameters were left default. TWINSP AN revealed the 

identification of43 clusters. 

Step 6 

The 43 clusters contained various numbers of releves. Clusters containing less than 5 releves 

were omitted from the TWINSP AN table for refinement purposes. During the identification of 

large vegetation units for the phytosociological synthesis, clusters containing small numbers of 

releves were considered not being clearly representative of a large vegetation unit and were 
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therefore ignored for refinement. After refinement, those clusters were examined and if they 

contained valuable contributions to the table, they were moved into a suitable position in the 

table. A total of29 clusters were considered for refinement. 

Step 7 

To facilitate the immense task of refining a phytosociological table containing more than 2 000 

releves and almost 1 500 species, a synoptic table was constructed directly from the TWINSP AN 

table as an option in MEGATAB. 

4.3.2 Refinement procedures 

Step 8 

1. 	 The order of the species in the synoptic table was changed according to the frequency values 

of species in each cluster. Species fidelity was not calculated statistically (e.g. Chytry et al. 

in press). However, all species being more-or-Iess confined to the same cluster were selected 

and concurrently moved to the top. These species were then sorted on order of the highest 

frequency to lowest frequency. All clusters were separately examined for fidelity and 

frequency after which they were moved into positions where they would compliment 

diagnostic species groups in the TWINSP AN table. 

2. 	 Many species have a wider distribution range, not being confined to only one cluster (i.e. 

differential species). After diagnostic species groups were identified according to step 8, 

differential species groups were identified according to high frequency values being shared 

by different clusters. These species groups were moved into positions where they are most 

likely to represent relations between clusters (Table 3). 

After refinement, the synoptic table was closed. Changes to the order of species in the synoptic 

table were directly saved to the TWINSPAN table (a very valuable option in MEGATAB). It 

would however be impractical to present the full table as explanation to the results. Results of 

the large data set were best expressed in the synoptic table. Although the synoptic table 

contained only 29 clusters, the number of species still resulted in a very long table (a total of 105 

species groups in Table 3 I). 
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Step 9 

Vegetation types and major plant communities within the Mopaneveld were identified according 

to the synoptic table (Table 3) and relevant habitat information. A vegetation type is suggested 

to represent a superior plant community containing different major plant communities. 

Diagnostic species groups for a vegetation type were moved to the top position, followed by its 

lower-rank diagnostic species groups. 

Step 10 

The hierarchy of the TWINSPAN classification was examined in MEGATAB. A dendrogram 

following TWINSP AN classification was created to present probable explanation of the results 

(Figure 12). 

Step 11 

The synoptic table, containing 29 clusters and 1 465 species, were further reduced to 10 clusters 

and 329 species (Table 4). Each major vegetation unit (vegetation types and major plant 

communities) was reduced to a single cluster, in which the frequency of each species to the 

major plant community or vegetation type was summarised. Frequency values for the larger 

vegetation units were calculated as follow: 

• 	 Each species was treated separately 

• 	 Example: Cyathula uncinulata (Species group 1, Table 3) 

• 	 x = vegetation type/major plant community 

Xl would be the very first major plant community/vegetation type (i.e. Zimbabwean 

Mopaneveld, vegetation type 1, major plant community 1.1 (Table 3» 

X2 would be the second major plant community/vegetation type (i.e. Zimbabwean 

Mopaneveld, vegetation type 1, major plant community 1.2 (Table 3» 

• 	 r = number of releves 

ra would be the total number of rei eves in cluster a (Table 3) 

rexl) would be the total number of releves in the first vegetation type/major plant community 

e.g. r(xl) :;;; total number of releves in 1.1 (Table 3) 

= 	ra+rb+rc+rd 


11+17+30+13 = 71 


• 	 Y :;;; % frequency ofplant species 
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• 	 YI = % frequency of plant species 1 

Yla would be the frequency of plant species 1 in cluster a 

e.g. consider Cyathula uncinulata species 1 

Yla 18 

Ylb == 35 etc. 

• 	 ral = number of releves in which species 1 occur in cluster a 

== YlallOO X ra 

181100 x 11 


= 1.98 


-2 releves 


• 	 YI(xl) % frequency of specIes one (e.g Cyathula uncinulata) in major plant 

community/vegetation type 1 

Yl(xl) = ral+ rbl+ rc1+ rdt/r(xl) 

= 2+6+30+12 / 71 


50171 x 100 


= 70% (Table 4) 


The above calculations reduced the synoptic table in terms of clusters representing major 

vegetation units, although the number of species in the table remained high. In order to decrease 

the number of species to present a short, yet valuable expression of the major vegetation units in 

the Mopaneveld of southern Africa, species were selected according to their fidelity to, and their 

frequency in the vegetation unit they occur in. Species of frequency lower than 10 % in a 

syncluster (e.g. Hermstaedtia linearis in Species group 3, Table 4 were not selected for the 

reduced table (Table 5) although it is 18 % frequent in cluster b in Table 3. This selection and 

elimination of species resulted in a 10 cluster synoptic table containing 329 species being 

representative of the major vegetation units in the Mopaneveld being studied (Table 5). 

Step 12 

This reduced synoptic table (Table 5) was used to describe the vegetation types and major plant 

communities within the study area. Diagnostic species for each vegetation type and major plant 

community were identified according to their fidelity. Species being diagnostic for two and 

more vegetation units were regarded indicators of similarity between vegetation units. 
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4.3.3 Ordination 

Species composition may be a more informative indicator of environment than any set of 

measured environmental variables (Ter Braak 1995). Considering the importance of 

environmental conditions on the distribution of Mopaneveld vegetation types, the ordination 

algorithm DECORANA (Detrended Correspondence Analysis) (Hill 1979a) was applied to the 

floristic data to relate the distribution of the major types along environmental gradients. The 

ordination algorithm was applied to the synreleves rather than to all 2 246 rei eves, due to the 

enormous dimensions of the data set. 

The synoptic table created in MEGATAB was exported as a Cornell Condensed Species File. 

DECORANA was then applied to the exported synreleves. No transformation of the data was 

carried out and all parameters were set to defaults during the application of DECORANA to the 

29 clusters (synreleves). A scatter diagram was created to present DECORANA results (Figure 

19). Habitat data for each cluster were traced from the published literature and accordingly 

environmental gradients were fitted to the diagram. 

4.4 Synthesis of the South African Lowveld Mopaneveld 

For the synthesis of the South African Lowveld Mopaneveld, results of the complete synthesis of 

the southern African Mopaneveld were needed. After the South African Lowveld Mopaneveld 

(SALM) was identified as the Cissus cornifolia - Colophospermum mopane major vegetation 

type, all releves representing this vegetation type were exported as a cc-file to a separate working 

directory in MEGATAB. The data of the SALM were therefore presented in a raw data matrix 

prior to further analysis. All procedures for the synthesis of the SALM were undertaken in that 

directory. Since the SALM vegetation data comprises more than 1 000 releves itself, it was 

thought useful to apply the same method for data analysis (4.3) as was proposed for the analysis 

of the data set containing data from 15 studies undertaken in the Mopaneveld. 

TWINSPAN classification was applied to the 1 375 reIeves, firstly on a single division level. 

Since the scale in this part of the study narrowed, it was necessary to identify and discard all 

releves representing azonal vegetation. The Sandveld communities of the Punda Milia-Pafuri
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Wambiya (Van Rooyen 1981b) were thought to be clearly separated by this procedure. 

However, many rei eves representing those communities remained within the scope of 

Mopaneveld vegetation. After a division within the Mopaneveld resulted, TWINSP AN was 

applied to the remaining rei eves on default cutlevels and default levels of division. A synoptic 

table was constructed in order to identify the major plant communities within the SALM. The 

same procedures were followed as in Step 11 to present a reduced synoptic table of the four 

major plant communities of the SALM (Table 6). 

The procedures following the identification of the major plant communities in the SALM differ 

somewhat from the entire synthesis. Four major plant communities were identified and were 

further analysed separately to identify the plant communities within each. Each major plant 

community was therefore exported as a separate file for further analysis. TWINSP AN 

classification at default cutlevels and two levels of division were regarded the most effective 

procedure in which plant communities, which probably represent alliances, could be identified 

for each of the four major plant communities. Since the study did not aim to identify plant 

communities below the alliance level, only several releves in "oversampled" areas (regarded 

oversampled only for the purpose of this study) were included in the final tables. The releves to 

be included in the final tables were selected randomly within each cluster for the results to be 

easily presented in Braun-Blanquet tables (Tables 7 & 8). 

Refinement procedures followed the Braun-Blanquet approach (Westhoff & Van der Maarel 

1982), which were proved to be successful in several phytosociological studies (e.g. Behr & 

Bredenkamp 1988; Dekker & Van Rooyen 1995; Brown 1997; Eckhardt et al. 1996; Visser et al. 

1996; Smit et al. 1997). The phytosociological tables contain total floristic composition of the 

major plant communities. Species abundance is presented at the Braun-Blanquet cover

abundance scale. 

The discussion on two of the four major plant communities within the SALM is presented in 

Chapter 6. Although analysis and refinement of all four major plant communities have been 

completed, only two are included in this study because the description actually falls beyond the 

objectives of this study. The complete synthesis of the SALM will however be presented in 

subsequent papers. 
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Table 2 Data sets used for a phytosociological synthesis on Mopaneveld vegetation 

Author Year 	 Location No. of Releves 

I. 	 Beck, N.G. 

2. 	 Dekker, B. 

3. 	 Du Plessis, F. 

4. 	 Du Plessis, F. 

5. 	 Gertenbach, W.P.D. 

6. 	 Gertenbach, W.P.D. 

7. 	 Hinn, C. 

8. 	 Kelly, L. 

LeRoux, C. 

10. 	 NOLIDEP 

11. 	 Purchase, A. 

12. 	 Strohbach, B. 

13. 	 Swart, H.B. 

14. 	 Van Rooyen, N. 

15. 	 Visser, N. 

1998 


1995 


1998 


1998 


1987 


1976 


2000 


1996 


1976 


1998 


1997 


1998 


1998 


1978 


1996 


Foskor, mine, Phalaborwa, South Mrica 114 


Messina Experimental Farm, South Africa 
 148 


Kruger National Park & North of the 19 


Soutpansberg, South Mrica 


Botswana Mopaneveld & Cuvelai Delta, 31 


Namibia 

Southern distribution of Mopaneveld, Kruger 250 


National Park, South Mrica 


Mopaneveld north of the Olifants River in the 380 


Kruger National Park, South Mrica 


Save River Valley, Zimbabwe 230 


Pylkop, Louis Trichardt, South Mrica 62 


Etosha National Park, Namibia 204 


Kaokoland, Namibia 34 


Hoedspruit -Klaserie-Timbavati -Umbabat 374 


Nature Reserves, South Africa 


Cuvelai Delta, Namibia 40 


Letaba Ranch, South Africa 
 200 


Punda Maria-Pafuri-Wambiya, Kruger National 
 196 


PaIk, South Africa 


Honnet Nature Reserve, Tshipise, South Mrica 57 
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Table 3 Complete synoptic table of the Mopaneveld 

1 
Chaster b die11 17 30 13 13Number of releves 

1.1 

Specl•• group 1 
18 35 100 92CYllJhula tmcmu/(lf(l 

91 35 23 62Digitaria mllanJ/ana 
9 71 57 8Cucumis uyheri 
9 24 47Ahutilon grandt,/lo!'tJm 

18 7CfJcumis me/uli/eros 
18 7Clicumis anguria 

9 71 57 8 

Specie. group 2 

Boscia mossambicensis 46 12 13 23 

Cissus ro/undijolia 27 6 67 31 

Specie. gruup J 

CtJcumi.r zeyheri 

Senecio specIes 

Hermbsta,dlia linearis 

Echinochloa c%na 
ACQcia nilo/lea subsp. krauss/a 

Specie. gruup 4 

Cyperus species 
Flee/ran/bus caninus 6rn3~ 
Balanites maughamii 10 

Eragrosiis neleromera 9 10 

Specie. gruup 5 
Dac/yloc/efJium auSlraie 9 18 

Dacly/ocfenium giganleum 64 53 

Specie. group 6 

Plec/ranlirus neochilus 23 46 

Thilachlum aj'rlcanum 18 43 15 

lanthOXY/llm copense 37 31 

ftlaytenus procumbens 15 

Specie. group 7 
Boscia monombicensis 46 12 13 23 

Cissus rotundi/o/{a 27 67 31 

Specie. gruup 8 

Afillellia sutherlandii 

Grewia caffra 

Monodorajunodii 

Arlabolrys brachypelala 

Melinis nerviglumis 

Strychnos polalarum 

Cambre/urn microphyllum 

Vi/ex buchananii 

Cyphoslemma species 6 
A.fi/Jellia grandis 

Specie. group 9 

Vfgna,/nJ.lescens 6 
Phyllanlhu. reticula"'s 

Tragla okan)llia 
./uslicia kirkiana 
C~raluthe(;a sesamvides 

Spedes gruup 10 

Sty!ochilon nalal.nsl. 6 23 39 
Vernonia lundiensis 9 12 3 
Eragroslis cilianensis 18 10 

EnlerQPogon monoslachys 47 

Crolcz/aria species 6 23 

Selaria sphaceJala 12 

Specie. group 11 

Diospyros quiloensis 12 50 62 

Indigo/era "Iaria 77 63 
Specl•• gruup 12 

Acacia schweinforthii 
Grewia inaequilatera 6 
Capparis tomenlosa 9 6 

Ma.rua edulis 

Panit:1Jm species 

Cardamine africana 

Cordia monoica 6 
Kalanchoe lanceoiala 7 
Abutilon hlrlUm 3 

Species group 13 

Sporobolus jlmbriallnl 
Fhlvtria hid.ntis 

Species group 14 

Acacia burkei 
Hypf1l"l'htnfa hfrla 

15 
23 

23 
31 

39 
39 
23 

23 

62 

39 
31 
23 

23 
23 
23 

15 
15 
15 

62 
39 

15 

23 
46 
15 

46 
23 
15 

15 
31 

15 

8 

8 

f g 
44 64 

1.2 

66 47 

86 88 
50 23 
5 5 
16 6 
16 6 
50 23 

\7 
2 11 

2 
9 17 

17 
11 

7 

2 
3 
2 

2 

30 3 
21 6 
14 

23 2 
11 

9 2 
7 2 
5 
9 
23 2 
64 2 

48 
32 

2 

3 
3 

9 
2 
9 
9 
2 

h 
10 

20 

10 

10 
50 
60 
60 
10 

10 

10 

10 

10 

70 
40 
30 

20 

10 
10 

10 

10 
10 

J 
j k m n 

44 48 " 257 471 405 49 193 

2 3 

OA. 
0.4 0.2 

OA 

OA 

OA 0.2 

2 

2 
2 

0.4 

OS 

OA 20 
0.4 10 

05 

0.2 
0.2 6 

5 4 2 2 

OA 

OA 0.2 
0.4 0.7 OS 

2 0.8 
0.4 


10 5 


0.8 

0.4 
4 OS 

2 0.8 OS 
0.4 

~9
l!!...2!.J . 

10 ri4l 4 9 

. I...!.!..I . 

4 

P q r 
8 132 17 

" 


8 

12 

13 

5 Ii 

• t u v w X Y aa bb cc 
31 18 19 51 93 109 18 20 37 14 10 

S 6.1 6.2 7.1 7.2 

11 

2 21 

16 

6 
0.9 

27 

83 

6 

0.9 
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2 

Cluster b g 
1 

c h j k• die 44 48 257 471N umber of releves 11 17 30 13 13 44 64 10 
1.1 1.2 

Specie. group 1 S 
5 60Croton megalobotrys 

O,g2 38Ficus sycomorus 
35Phragmites australis 
15 0.4 0.2Hyphaene coriacea 
15Phoenix recJinata 
13 0.6Cynodon dacly/on 
10SporoboJus consimilfs 
10 0.4Sesbania seshot! 
10 

Species group 16 
Nuxia oppositi/olia 

14 24Limeumlents/ratum 
14 78Cissus cornifol;a 

25 5 12 

Da/bergia melanoxylon 9 16 8 2 
CassJQ abbreviata 

15 28 
13 U 

Species group 17 

Dactylocteni aegyptium 18 13 

Grewia hexamila 

18 6 

Enteropogon macrostaehys 31 9 15 3 
15 2 

Urech/oo panico/des 7 
Abu/lion guineemt 

13 4 
13 3Sida rhombifolio 
13Orthosiphon sujfruttSCtM 
IITrionthema sals%ides 
12 9Boerhavia dtffuso 

0.6 

Specie. group 18 
lvlaytenus senegalensis 151 

10Achyropsis leploslachys 

17 2 

Specie. group 19 

Spirostachys africana 32 4!! 16 1 
Species group 20 
Dio3pyros mespi/i/onnis 8 10 15 13 1 
Specl•• group 21 

Cera la/heeD trlloba 6 

Crabbea velutina 6 
Chamaesyce neopoJycnemoides 4 

Indigo/erafilip.s 0,8 
4 

Grtwia mbspothulalO 5 
Hibiscus sidifOl711iS 

PolygaIa 'Phenoptera 

7 
9M.lhania d,dyma 
7Aristido scabrivalvis 
7 

Omithagalum seinerl 4 

Aristida slipitata s. gracili}1ora 

Leucas neuflizeana 

0,4 

Trlchoneura grandigluma 0.4 
Crata/aria virgulala 3 
Limeum vlscorum 7 

Coccinia rehmannii 

Cratalaria schinz;i 

Triumfetla pen/ontira 0.6 

Rhinacanlhus xerophi/us 

ChJorophytum gal pin;; 6 

Tricliceras laceratum 0.8 

Justlcia anagalloides 8 

Phyllanthus Incurvus 7 
8 

Monsonia bur/uana 2 
Monsonia angustifolia 

Fimbristylis complanata I 

Stylruanthesfrulicosa 2 
Sporobo/us panicoides 3 
Chascanum hederaceum 2 

Specie. group 22 

Aca/)pha indica 8 

Indigo/era iupatana 

25 
2S 

C)perus rupes/ris 

Asparagus setaceus 
12 
ISEndostemon tereticauli 
18T alinum calfrum 
10MeJhania prostrata 
14PhyIJanthus asp.mlatus 
14Ehretie amoena 
10Hibiscus pustlJus 
16 

Portulaca kennesina 12 27 
Cucumis ofricanus 

23 

Specl•• group 23 

Setaria ;ncrassala 6 3 
Neorautanenia amboensis 

Sorghum versicolor 

Hybanthus enneaspermu3 

40 
30 
30 
26 
23 
21 
21 
22 
21 
20 
18 
16 
16 
16 
14 
14 
14 
14 
13 
13 
II 
11 
II 
12 
10 
10 
11 
10 
10 
10 

41 
39 
31 
37 
26 
2S 
22 
II 
II 
17 
18 

3 
m 

405 

3 

0,2 

0.7 

0.2 
I 

4 

50 
6 
38 
2 

0,5 
2 
4 

0.2 
4 

0,2 
4 

O.S 

0.5 

5 

7 
I 
7 

0.5 
8 
4 

0.7 

0.5 
2 

0.5 
4 

0.2 
I 

7 
7 
4 

O,S 
6 

0.2 
3 

9 

n 
49 

2 
29 
12 
31 
4 

10 

4 

6 

4 

6 

2 
2 

4 5 6 
o P q s t u v w X Y z aa bb cc 

193 8 132 17 31 18 19 51 93 109 18 20 37 14 10 
4 S 6.1 6.2 7.1 7.2 

7 10 

86 
60 
24 
17 
29 13 

6 6 

6 

0.8 

O.S 

4 

0.5 

6 

17 

20 

9 

13 

II 

6 14 

0.5 6 

2 
3 0.8 

6 

7 

10 

0,8 

9 

0.8 
6 

3 

3 

0,5 

13 

0.6m. 15 0.9 3 
0.4 12 0.9 
2 10 

 
 
 



Cluster 
Number or relevcs 

Tephrosia muilijuga 

Pterocarpus rOlUndi/o/ius 
Rhynchosia minima 

Species group U 
ChamaecristlJ mimosoides 

Ipomoea cpasslpes 

Indigo/era Daiuesli 
BOlhriochloa insculpta 
Ozoroa eng/en 
Kohtwlia YirgaftJ 

Brachiaria xantholeuca 

Sped•• group 25 
Arisuda congesta $. barbi-coUis 
Coreh"",s aspiem/olius 
AcaCIa uuvialis 
Themeda triandra 
Ruellia patula 
Ormocarpum Irichocarpum 

Slda dregel 
Borhriochloa radicans 
BI.pharis Iniegri/olia 
Lanlan.a I'Wgosa 
Trag/a dioiea 
Ipomoea obscura 
PhyUanlnu. penJandrus 
/v/aytenus heterophyIJa 

Spedes group 26 

Pan/cum colorawm 
Chloris virgala 

Species gr....p 27 

Cymbapogon p!urinadl. 
Combretum hereroense 
Eucka divinorum 

Spec:I•• group 28 

Eragrosris rigidior 
Jus/iciaflava 
Sparabolus nitens 
Specl•• group 29 

Vlla/emlglnea 
Gufhourtia conjugata 

Holarrhena puhl!scens 
Indigo/era inhambanens 
Xeroderris stuhlmannii 

Burkea afrleana 
Cheilanlhes viridis 
Hermannia glanduligera 
Zornia species 
Tephrosia Jongipes 
Pseudolachnosty/is moproun'i/ 
PeJlaea calomelanos 
Eragraslis poUens 
Chamaesyce lellensis 
Dip/omyncnus condy/ocarpon 
PhyUanlnus burch,JlII 
Bauhlnia galpinii 
Pte/,opsls myrtl/olia 
Hymenocardia u/moides 
Aleharnea /IVtljlora 
Sirychnos d.cussot. 
Rhynchosia reslnosa 
Celosia rrigyna 
Vanguuia infausla 
Hibiscus engleri 
Hualabus monopeta/us 
CorCh0111s klrkli 
Tragia rupestrls 
Senna peterstana 
T epnrosia eiongola 
RAynchosia venul03a 
Arislida maDiss/ma 
Spermacoce semmsis 
Tarenna zygoon 
Slriga as;alica 

Specl•• group 30 

Vernonia/as/igiala 
Clerodenarom lemalUm 
Crata/arla spha.racarp 
Brachiaria nlgropedata 
Merremia !ridenlala 
Strychnos madagfJ$Cariensll 
Perot;s palenl 
Vigna unguiculata 

3 4 52 
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Cluster 


Number or releves: 


Andropogon gayanus 
Agalhisanlhemum bOjeri 
Comhretumzeyheri 

Specie, group 31 

Comme/ina eree/a 

Tephrosia po/ystachya 
Wa/theria indica 

Pe/tophorum a/r;canum 
IndIgo/era rhylidocarpa 
Arislida conges/a I, congesla 

Indigo/era vicioides 
So/anum panduri/onne 

Spede. group 32 

Hemizygia bracleosa 
Me/hania/orbesii 
Arislidajunci/ormts 

Spede. group 33 

Arsslida rhiniochloa 

Eragrostis wrvu/a 
Sesamum alQlum 
Lannea disc%r 
Asparagus tifi"icl)llUS 
Meloloblurn glandulifera 

Ar/sliaa btparlila 

Hyparrhenia anamesa 
MicrochJQa caffra 

Sped.. group 34 

Acalypha viOlc""lis 
Prjva a/ricana 

ImJigofera trita 

Ptych%bium eonlOl"tum 
Acrachne racemosa 
Amaranlhul schinztanus 

Asparagul suavee/ent 
Ca/oltephane a/varicola/a 

T ephrosia purpurea 
Commicarpul/aJJacillimus 

Specie. group 35 

Helio/ropium strigosum 
Ximenia caffra 

Justicia betonica 
Limeum aethioplwm 

Senecio harveianus 
Tribulus :eyheri 
Cardiospel"'fmlm holicacobum 
Barleria senensil 

Specl•• group 36 

Kohoutia cynanchica 

Inaigo/tra nebrowniana 
Geigeria acau/is 
Pavonia cclumeUa 

Boerhavia coccinea 

Blephari$ diversispina 

Bar/eria species 
Liml!Um suJcalUm 
Adansonia digitata 
Sericorema remotiflora 

Specie. group 37 

L#!UcfU sudentata 
Ocimum americonum 
Cleome angus/ijollo 

Sped•• group 38 

HermbSlaedlia odorala 

Phyllanlhus modera.pa/.f1Sl. 

Mariscus rehmannianus 
Chamaecrista absus 

Specie. group 39 

He/iotropium steudner; 

Digitaria veitJlino 

Spede. group 40 
E/eusine coracana 

S,eganotaenia oraliacea 

Berchemia disc%r 
Ficus tettensi,s 

Domb.ya rolundijolla 

AlblZia brevifolla 
Commiphora m.rhri 
Xanlhoc.rcu :ambulaca 
Danlhoniop8i$ dinl.ri 

Bridelia moifl~ 

Bidens pi/Qsa 

2 3 
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1.1 U 2 3 
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0.9 

1 
Cluster 
Number of releves II 

b 
17 30 13 13die 44 

g 
64 

h 
10 44 

j 
48 

1.1 1.2 

Rhoicissus revoil;; 
Markhamia zanzibarica 23 

Species group 41 

Jatropha spicata 
Megalochlamys kenyeruis 

Eragrostis biflora 

Lantana species 
Sesamum Iriphyllum 
Commiphora lenuipetiol 

Acada erobescens II 

Sterculia rogersii 

Juslicta prolracta 

GardenIa resiniflua IS 

Monechma debile 

Species group 42 

Indigofera heterotricha 
Neuracanthus ajricarrus 

Specie. group 43 

Ipomoea magrrusiana 

Species group 44 

Seddera capensis 
Grewia villosa 
Hennannia boraginiflora 

CorbicholJia decumberu 

Phyllanthus spedes 
Pupalia lappacea 
Solanum cocdneum 
Flueggea virosa 
Abulilon austro-ajricarrum 

Pavonia burchellii 
Leucas glabrata 

Specie. group 45 

Achyranthes aspera 10 

Species group 46 

Commiphora moDis 16 

Tricholaena monachne 16 6 

Specie. group 47 

k 
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35 
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41 
24 12 
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25 64 71 10 21 
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CommeIina benghaleruis 
Lannea schweinfurthii 

71 
6 

73 77 71 
5 

9 
19 

40 
10 

6 35 
12 

44 
32 

13 
22 IS 

13 43 
31 

53 
35 13 

Species group 48 

CombrelUm mossambicerue 

Setaria sagilli/olia 
Kirlda acuminata 
Commiphora edulis 

39 
46 
15 
23 

36 
IS 
16 

10 
10 

10 

6 16 
I 

0.4 

15 
O.S 

0.4 

12 

0.2 

16 
2 
10 

13 7 
11 
42 
21 

41 
24 
47 
29 

20 0.9 

Specie. group 49 

Oropetium caperue 9 93 62 12 21 13 35 291 IS 

Specie. group 50 

Lonchocarpus capassa 12 7 30 

KyUinga alba 29 70 

Rhigozum zambesiacum IS 10 

Specie. group 51 

Urochloa mosambicensis 

Grewia monticola 
Maeroa pani/olia 

100 
IS 
46 

100 
24 
12 

33 
23 
43 

69 
62 
46 

15 
66 
61 

91 
45 
33 

\0 
10 
\0 

Species group 52 

Dicoma anomala 

Leonotis ocymifolia 
CoelachJ'"'m yemenicum 

Thesium utile 
Indigo/era comosa 

Specie. group 53 

Euphorbia coo peri 
Panicum deuslUm 
Xerophyta retinervis 

Digitaria argyrograpta 
Berchemia zeyheri 6 
Sporobolus pyramidalis 
Trachypogon spicalUs 
Cymhopogon e:ccavalUs 

Species group 54 

Pogonartlvia squarrosa 
Sansevieria hyacinthoides 

Eragrostis chloromelas 
Panlcum natalense 

Eragrostis superba 

Aristida congesta 

Acacia gerrardU 
AJbizia haney; 

6 
10 

Specie. group 55 

Acacia nigresceru 27 16 
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J 4 5 
j k m n o q t u 

N umber of releves 11 17 30 13 13 44 64 10 
Cluster a b d e g h P 

44 48 257 471 405 49 193 8 132 17 31 18 19 
42 J1.1 1.2 5 

Specl•• group 56 
0.4Anisotes rogersii 

Triraphis ramosissima 

AcaJ;,pha glahrala 
Ipomoea cairiCa 

Indigo/era melanadenia 

Indigo/era daleoides 

Sida cordi/olia 5 2 0.5 

Abulilon angulalum 0.8 0.5 0.5 13 
Heliotropium cilia/um 0.4 3 13 

Specie, group 57 

Eragroslis lIiscosa 
Willkommia sannentasa 

Specie, group 58 

Enneapogon desvauxii 
Eragros#s echrnochloidea 

E ragroslis porasa 

Leucosphaera bainesii 
Manelylnlm luederitzla 

SolaTium species 8 2 0.2 
Hibiscus caesiliS 
Indigafera charlierlana 13 

Eragrostis ninaensis 0.2 0.2 

Specl•• group 59 
4 0.7 13 0.8Boscia/oeUda 

Helichrysum lomenlosuium 
Commiphara glaucescens 

Lanlana dirtIer! 
GosS)pium rriph>"lum 
Melinis longisera 
Aristida hordeaeea 

Cype1'1lsjulg'rls 
Vernonia cinerascens 
Seddera suifruticosa 9 0.5 
Triaspis hypericoides 004 
Abulilonfrulicosum 0.6 0.5 0.8 

Nidorella resedi/olia 0.8 
Aplosimum angus/i/oltum 

Specl•• group 60 

Acacia niloliea 17 7 4 3 

Specl•• group 61 

Acacia senegal 0.4 0.2 0.5 u 18 

Specl•• group 62 
Fingerhulhla a/ricana 5 4 8 I 20 32 

Specl•• group 63 

Dicoma lomen/csa J1 48 80 12 
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v w x 
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10 
2S 
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a. bb 
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14 

7 
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3 
Specl•• group 64 

Enneapogon scoparius 82 19 20 0.5 0.8 18 89 100 4 14 

Specl•• group 6S 

HeJeropogort cOlttortus 23 9 II 33 60 0.8 12 30 

Specl•• group 66 

Combre/um Imherhe 39 71 16 28 3 11 11 14 10 

Specl.. group 67 

Combretum apiculatum 31 73 33 55 17 88 S4 63 86 !I§ 94 63 100 100 6 8 
Specl.. group 68 

Monechma IOllsum 

Felicia dalJipllosa 
Aizoanthemum dinleri 
Stipagrostis hochstetteriana 

Dipcadi species 
Stipagrostis hirtigluma 
Methania damarana 

Specl•• group 69 

16Stipagrostis hirtigluma I. pear 
19Stipagrostis hirligluma I. patul 
11Pt.vcholobium bljlO1'1lm 
IIFocua angusti/olia 4 0.5 
17Pegolettia Hnegalensi 3 
II 

Specl.. group 70 

Monechma genistifelium 

Gisekia species 

Sporobc/u3 acini/oNus 
CretaJaria aamarensil 0.2 0.9 
Jpomoea sinensis 0.8 1 4 
TrianlMma triquetra 0.8 
Senna italica 2 
Sporobolus splcatus 

Heliotropium species 0.7 
Brachiaria malaeodes 8 
Heliotroptum giessii 
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28 
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39 
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7.1 

2 

Cluotf< b d e g h I j 

N umber of releves II 17 30 13 13 44 64 10 44 48 
1.1 1.2 2 

SporoboJus 30lmS 

Panicum novemnerve 

Pantcum lan/pes 

Salsola IIIb"""lala 
Eragroslis sabinat 
Kohautlo tJ..."'Urea 

Blepharis /eenderlzioe 

Lyctum boscii/o/tum 

Ertlcostrum arab/cum 

Acalypha sege/a/is 

Setaria verlicillata 

Sped•• group 71 
Chomaesyce inaequilatera 

Geigeria oJonlOpura 
Aizoon virgatum 
RueDiopsis sefos(l 

Eragroslts annulala 

Eragrosli.r glandulosipeJala 

Acacia nebrownii 

Helio/ropium lineare 
Odyssea paucinervis 
Hirpidum gazan;oides 

Spec I •• group 72 
Triraphis purpurea 

Specie. group 73 

Aplosimum lineare 
Mt/honia reJunannii 

Sp""l.. group 74 

Cyalhula lance"lala 4 

Geigeria amoliva 

Sped.. group 75 
Cenchrus ci/iaris 41 17 

Sp""les group 76 
Eragroslis dinteyi 

Indigo/era colutea 
Acantnosicyos naudinianus 
Acacia alaxQcanlha 
LonchoctvpUs nels;; 
Hennannia species 12 
Acaciajleckii 

Species group 77 

Oxygonum dregeaffllm 

Helichrywm candoll.anum 

Dicoma species 
Requfenia sphaerosperma 

Commiphora species 

Blephoris species 
Pelalidium coccineum 

Merremia palmala 
Elephon/orrhiza su.ffruticosa 

Neoraultmtmia species 
Kohaulia caespilcsa 

Hitrnia angoltmis 
Kohaulia species 
Harpagophylllmprocumb.ns 

Ipomoea verbascoidea 
Vernonia pos/(Qana 
Commtphora angolensis 

Spede. group 78 

Maeruajuncea 
Cepholoc:rolon moDis 
Monlinia CfD'YOphyIJaceae 
Chascanum pinnali/idum 

Oloplera burcheUii 

Ca/ophractes al.:"mdrl 

Barl,,/a lonci/0110 
Hennannia modesla 
Petalidlum engl.ranum 

Species group 7' 

Trirophis schinzii 

Cucumella species 
Crolon menyharlii 

Bidms otumala 15 

Bal".a _Ifhorslil 

Tricalysia species 
Blepharis maderaspalensis 

DigiJaria seriala 
LeucQI marlinicensis 

Pergularia datmia 
Clerodendrum dekindlil 

Tylosema elculentum 
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Cluster b d e g h j 
Number of reI eves II 17 30 13 13 44 64 10 44 48 

1.1 1.2 2 

IndigoferajJa'Vicans 

Specie. group 80 
Grewia relinervis 

Vigna species 3 18 

Acacia reficiens 
Ehrelia rigida 

Helinus inregrifoJius 
Acada meJJifera 
Anthephora pubescellS 

Blepharis obmitrata 
Heliotropt"um ovalifolium 

Species gtoop 8 I 
Anthephora schinzii 

Specie. group 82 

Arisl,da mpridionaJis 

Specie. group 83 
Arfonechma divaricalUm 
Slipagrostis un/plumis 

Species group 84 

Boscia olbilrunca 

Specie. group 85 

Commiplsora pyractmthoides 

Specie. group 86 

HibiSCUS micranthlls 
Schmidtfa pappophoroides 
Brachiarja dejJexa 

Specie. group 87 
21 4 

TerminoIia prunioides 3 
Digilaria eriantha 

39 	 13 
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A/bizia anlhelminJica 36 12 14 10 0.2 0.7 11 9 16 71 

Specl•• group 91 

Hyphaene pelersiana 	 8 
Htupagophyrum z.~rl 	 5 
RequJenJa pseudosphaerosper 

Scilla nervosa 
Salacia Juebbertii 

Basananthepedata 
Ophloglossum polyphyflum 

Penlarrhinum insipidum 

Tragus racemoms 10 

Tavaresia barklyi 4 
Slipagrostis uniplumis v. un;p/ 9 
Dichapelalum rymOSJIm 

Ozoroa schinzii 
C)'perus margaritaceus 
Asparagus nelsii 10 

Hermarmia eenii. 
Tephrosia dregeana 3 35 
ToIinum amotii 4 3 
Cleome ",bella 4 2 
Dicoma schinzii 
Lantana angelensis 0.9 

Solanum delagoense 
Acrotome inflata 0.6 4 
psydro.x Ii.lda 0.4 0.2 

Sped•• group 91 

Ochna pulchra 	 12 
Bauhiniapelersiana 

Arislida slipoides 23 
Combrehlm engleri 
Combre/um coiliftUm 0.4 5 45 

Specl•• group 93 
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PogOrlarlhrlajleckil 

II 30 38 71 70 
26 6 17 15 5 30 
1& 17 6 35 14 60 
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Number of rele"'es 

Sp«I•• group 9C> 
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Table 4 Reduced synoptic table indicating species selected for final table (Table 5) 

Zimbabwe Rivers N.Sontp Trans. 

Major vegetation type 1.1 1.2 2 4 5 6.1 7 

Nwnber of reieves 71 131 92 157 68 144 10 

Species group 1 

Cucum;s ';' 1< 7 2 

rurumi, zeyheri 

Abutilon, Alfl. 
" 1'IS' ~, " 

IDigitaria 1 

ICyathllla dntn 

Species group 2 

Boscia mr.< ...mhir"".i. 

Cissus ,"'''-" 1 

Species group 3 

Senecio species 9 3 
H. 

I linearis 7 3 2 6 
c, 'colona 3 =IAcacia nilotica s. ,..,·a,.•• ;alla 4 1 

Species_group 4 

Cyperus species 1 8 2 

'caninus-.., 3 
.Rnlnnit".. .1. 4 1 1 3 2 

""""v"''''w 6 2 3 3 

ISpecies group 5 
In I australe 
In. 1 1 

ISpecies group 6 
I", .1.". 1 
ITL .L 4 1 
I.., 'capense 1 1 

~. ,. 4 3Imuy'''''u•. 

ISpecies group 7 

IMillDttin 7 

!Orewia caffra 8 

,.Jjunodii 5 1 

I""UVVHy. v, 3 1 

'Melinis 3 S 1 S 
C'. 6 
r, ... .n. 3 

Vitex ".•1. ,ii I 

r, I species 1 2 7 1 

,Jilletti<i grandis 2 

~P8 
I kirki::: 

mnid 
,,, 

9 1 I 

Vigna ji·u,,,.w,,... 1 

'" .If. 3 1 1 

Tragia okanyua 6 t==ISpecies gronp 9 
C'. _.. m=: 3 

Vernonia 1 5 20 
~. 9 3 1 1w ...w.." ....• 

83 

 
 
 



Zimbabwe Rivers SA Lowv. N.Soutp Trans. I Nambia Sand 

IMajor vegetation type 1.1 I 1.2 2 3 4 5 I 6.1 -r 6.2 1 7.1 I 7 

INumber of releves 71 I 131 92 1375 157 6811441 147 I 51 1 10 

I". 

~ 
I.e.""" vyV/5V" .... ". 

ICrotalaria species 4 4 

ISetaria 3 2 

ISpecies group 10 

IDiospyros 1/",,". i. ~tt( 
. .'" ,varia :::.: 2 1 6 2 2 

ISpecies group 11 

IAcacia 
...,. 8 1 

IGrewia 1 5 

iLappans 3 5 5 1 

iMaema edulis I 3 

P"rti"1J"I species 1 
r. ~africana 2 

Cordia monoica 1 9 2 2 
_1. _1. 3 5 1 

IAbuti!on hirtum 1 3 1 

ISpecies group 12 

•I"YV'vvv ,."" 7 I 1 22 1 

lF7averia bidenti: 

Species group 13 

Acacia burkei 1 9 4 2 

u. I hirta 5 

Species group 14 

Croton I IIFicus .. 
:australis 

U yy""""" coriacea 3 

Phoenix reelinata •..::::.': 

Cvnodon dactylon 8 I 5 10 

~ 
5 

5 I 

5 

ISpecies group 15 

ILimeum'" 2 4 

ICissus d'. , "'V"'VV 

* 
ICassia nhhrbuintn 1 2 3 
II" _11 , 

9 I 

IGrewia hexamita 1 3 

ISpecies group 16 

10 2 1 6 6 HI r.. 6 4 4 2 1 1·""""w.""" ro 

IAbutilon 4 5 1 

IUrochloa 3 I 4 

ISida 2 5 

In,·,' _L 2 7 
I~. 2""'... 
IL.O~' "".,,1 diffUsa 1 7 7 1 

_L 2 

ISpecies group 17 

Iunut .... ". _1. 9 4 3 10 4 

 
 
 



Zbnbabwe Rivers SA Lowv. N.Soutp TrlIllll. Nambia Sand 

IMajor vegetation type 1.1 I 1.2 2 3 4 5 ~6.2 I 7.1 I 7 

INwnber of releves 71 I 131 92 1375 157 68 1 147 I 51 I 10 

ISpecies group 18 -IC'.. yJafricana 5 6 1 8 

ISpecle!! group 19 

ID "",,",,, 2 9 ! 4 6 

i Species group 20 

• 
±1IC r triloba 

IrrnhhfU'l velurina 

1ell 2 

'Dv•.n;a/w -" 1 .,[Grewia .>. 

IHibiSCUS ''';I'~ 

.,thl~ . rdidyma I 
[Arisrida 9 2 4 2 

ILeucas .r>. 8 

Iseirle~ 8 

IArisri stipitata s, , ..... 6 10 
1'7'. _I. _f. 7!W 

. vi7'£Ulata 9 1 I 2 

ILimeum Viscosum 6 5 

Ir",..rinin 7 

ICrotalaria schinzii 6 
''1'. .1'_ 1 5"KU,' 

.f. 1 6.~~, 

I ga/pirlii. 6 
1", .r,. 4 

IJusricia _11, 6 

. incurvus 5 

I fnalgofora [upatana 7 I 

= ,,t, .>' 

:=,,t, 

'Ii'imvf i••yli. 5 
IC'. rft'uticosa 4 

::;};Vf vvv:~s 4 1 2 
In .L 4""'"'''' ..~" .. ''' 
ISpecies group 21 I 
I &. ,I, ,~ r indica 4 1 I 3 

IA .•nara!?us setaceus 1 1 

ICyperus rupestris 
I",. ,f; 

[Talinum caffrum 2 
! nro.<trata 

In .f. ,. .f. 

[Ehretia amoena 7 2 

IHibiscus pusil/us 1 

~Ir",.."m/, .L 3 1 
In .f. 14 1 1 1 

-c:::
. ""f"'W~ 

ISpecies group 22 

[Sjitarja 4 6 

4 1 2 
IC', .1. venieolo" 3 4 1'0' 

 
 
 



Zimbabwe Rivers SA Lowv. N.Soutp Trans. 

Major vegetation type 1.1 1.2 2 3 4 5 7 

Number ofreIeves 71 131 92 1375 157 68 10 

 
 
 



Zimbabwe Rivers SA Lowv. N.Soutp Trans·l Nambia Sand 

IMajor vegetation type 1.1 I 1.2 2 3 4 5 I 6.1 I 6.2/ 7.1 I 7 

INumber of reieves 71 I 131 92 1375 157 68 I 144 I 147 I 51 I 10 

Ik. .fir pallens 1 1 2 E' tettensis 2 

IDi!'w, ".Y"~"U ~.:;,.rl"'ro"" 1 

I rHo .•".'. J< .'l.' 3 1 

19a1pinii 1 

IP'nlon",i, 1 

, ~ •..1 ulmr>irln' 1 

IAIrhnrn"'" laxiflora 1 
k, 1 
In .L 1resinosa 

:=1ICelosia trigyna 

, ,in/austa 1 1 1 6 

IHihiscu.• engler; 5 2 4 

Inexalobus 1 2 1 

I"'v' ~"V,"s larla; 3 1 

ITragia rupestrjs 2 1 

ISenna 1 1 

ITephrosia elongata 1 

,venulosa., 1 

!Aristida 11" 5 
<'. , senensis 2 

Tarenna zygoon 1 

Striga asiatica 1 I 

129 

IIIVernonia.rMtin;n" 

I ternatum 1 7 16 

Crotalaria .L 

E± 
1 2 

1 .' .s. 9 2 

7 1 
l'. . 3 9",m... 

IPerotispatens 1 ~::;:: 

IVigna 'm'" ;"" /,,'n !t:IIM[i[:[:[:[:::[:[:: 
IA 7gayanus. ![:[:[:[:::::[:[:ji:[:[:[:[:[:::[ 

lA, I bojeri 7 

Irnmhr,,'m'l zeyheri 2 7 

ISpecies group 30 
I,., _., I erecta I 1 6 
I~--,. ~1. 1'~l"" 

'Y""~",J indica 2 -4 2 4 
,.1. 

IAristi congesta s. congesta 2 2 8 
P. ,vicioides 

ISolanum un" 5 7 10 

~OUP31 -' WY~'~V' 8 4 
-= 

I'vf.11. Iforbesii 8 3 28 4 6 16 

IAristida, ."'. - 9 I 2 1'W. ' , 

ISpecies group 32 

IAristi!iq 6 1 6 !i~1~1itf:::::, 

:E'; Yo' vo"J curvula 2 1 

 
 
 



Zimbabwe Rivers SALowv. N.Soutp TraJlll. Nambin Sand 

IMajor vegetation type 1.11 1.2 2 3 4 5 6.1 1 6.2 1 7.1 I 7 

INumber of reieves 71 1 131 92 1375 157 68 1441 147 1 51 r 10 

 
 
 



Rivers Trans.SA Lowv. N.SoutpZimbabwe Nambia Sand 
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Rivers Trans.SALowv. N.Soutp Nambia SandZImbabwe 
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Major vegetation type 

Zimbabwe 
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71 131 

Rivers SA Lowv. N.Soutp Trans. 

2 3 4 5 
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Zimbabwe Rivers SA Lowv. N.Soutp Trans. 

Major vegetation type 1.1 1.2 2 3 4 5 7 

Number of reI eves 71 131 92 1375 157 68 10 

 
 
 



Rivers SA Lowv. N.Soutp Trans. 

Major vegetation type 1 3 4 5 6.1 7 

92 1375 157 68 144 10 

 
 
 



Rivers SA Lowv. N.Soutp Trans. Nambia SandZimbabwe 
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Zimbabwe Rivers SA Lowv. N.Soutp Trans. Nambia Sand 

IMajor vegetation type 1.11 1.2 2 3 4 5 6.1 1 6.2 1 7.1 I 7 

INwnber of releves 71 1 131 92 1375 157 68 144 I 147 I 51 I 10 

 
 
 



Zimbabwe Rivers SA Lowv. N.Sontp Trans. Nambia Sand 

IMajor vegetation type 

INumber of reI eves 
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