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In Correspondence Analysis tne pr inc ip le axes are chosen so as to 

maximize what is  termed the " I n e r t i a " .  The i n e r t i a  can be 

considpred as a measure of d ispers ion of the points In space. 

Thus Beardall (1982) defined a correspondence ana lys is  as the 

' ' i d e n t i f i c a t io n  of a subspace (cloud of points of subjects and 

objects ) along which the I n e r t i a  1s a maximum (I .e. the 

eigenvector associated with the largest eigenvalue)". The second 

axis is that axis orthogonal to the f i r s t  along which the ine r t ia  

1s also a maximum, and so on for the tn i rd  ana fourth axes.

To summarise, the rows and columns of a data m a t r i x  are 

representea by two clouds of points in a multl-dlinensional space. 

The I n e r t i a  of these clouds can be considered as a measure of 

d ispe rs ion  or spread of these points, tai l ing In to  account both 

the i r  distance and the i r  attr ibuted masses (ie. the proportion of 

the contribution tnat a subject makes on tne whole sample).

Correspondence Analysis thus provides a visual In te rpretat ion of 

the re la t ive  posit ion of both these clouds 1n a common subspace 

of low dimension (Bea rda l l ,  1982). To get an idea of how close 

tne subjects and objects are to each otner, one measures the 

angle tha t  the two points  make tc each other when jo ined  to the 

o r i g in .  The sm a l le r  the angle, the c loser  t liey are re la ted. An 

"Importance Index" was calculated by f i r s t  div iding th is  angle by 

180 and then subt rac t ing  from one. The values the re fo re  range 

from 0 (no re latedness or avoidance) to 1 (c lo se ly  re lu ted  or 

high preference). Therefore, by measuring the anglds between the 

points of the herbivores and the habitat factors, Information can 

be collected on the relatedness of tne two, ie. the Importance of 

pa r t icu la r  habitat factors on the herbivore's habitat selection.

The rows In the m a t r ix  represent the he-blvure species and the 

columns, the habitat factors. The entr ies 1n the m i t r l x  represent 

the frequency of occurrence of a c e r ta in  sptcies w ith  a 

part icu la r  habitat factor (see Table 4.1).

The computer program used for the analysis was w r i t ten  In FORTRAN 

by Beardal 1 (1982).
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4.4 Results and Discussion

4.4.1 Seasonal Changes 1n Habitat Selection

The annual cycle was div ided in to  tour seasons; Ear ly-wet 

(October to December), Late-wet (January to A p r i l ) ,  Ear ly-dry 

(May to July) ana Late-ary (August to September).

Petride.. '1956), Dar l ing  ( i960), Vesey-F i tzgera l d, Blankenship 

and F ie ld  u972) ,  Pienaar (1 74), F e r ra r  and WaUer (1974* and 

others have a l l  ident i f ied veg?:U1on as the al l-important fa r to r  

governing herb ivore d is t r ib u t io n s .  The seasonal changes in 

haDitat selection were therefore analysed for a l l  species. Figures

4.1 to 4.5 show the seasonal changes in haoitat se lec t iv i ty  for 

the f ive major wi ld ungulates.

The hao i ta ts  considered here are the major vegetat ion  types 

defined 1n section 3.3.1. They were based largely on topography, 

t ree  dens i ty ,  successional stage and tne percentage bulk 

contribut ion of the grass species.

This section attempts to ioencify, f i r s t l y ,  which habitats were 

p re fe r red  by the Pl lanesberg grazers, and secondly, what 

environmental factors Influenced the i r  selection.

4.4.1.1 white Rhinoceros

Based on the data co l lec ted  from the ro id  s t r i p  t ransects, the 

wh ite  rh inos showed a marked seasonal chan"* In h ab i ta t  

preference ( r e f e r  to Appendix B), e spec ia l ly  between the 

secondary grasslands, v a l le y  savannas, th ic ke ts  and Cynodon 

dactylon lawns (figure 4.1). During ihe wetter months there was a 

high preference for the secondary grasslands (p < 0.001, Chi- 

square tes t ) ,  whereas during the d r i e r  seasons the more wooded 

va l ley savannas and thickets were selected (p < 0.001, Ch1-square 

tes t) .  There were no marked seasonal d i f fe rences 1n th e i r  

selection for the pediment grasslands (p > 0.1, Ch1-square test). 

Neyative selection, <e. avoidance, was ooserved for the h i l ls ide
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Fiqure 4.1 : Seasonal pattens of habitat selection by the White Rhino 
in the Pilanesberg Game Reserve. (A «= Secondary grassland, 
b * Pediment grassland; C « Valley savanna; 0 * Hi l ls ide 
savanna; E » Tu'-''9ts; F * Cynodon dactylon lawns and 
termita,*!^ Veld f i r e ;  £ULT = Lariy-wet; LWET »
Late-W'‘ -ly-dry; LORY • Late-dry).

\
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savannas. This probaoly re ;u1 ts  from t n e i r  inaccessib ly steep 

slopes.

As shown in Figure 4.1, selection for the ‘ hickets was prevalent 

throughout the e n t i r e  year except fo r  the ear ly-wet  and f i r e  

periods which showed only a s l i g h t  po s i t i v e  select ion. These 

results may unfortunately underestimate the rhino's selection for 

the denser areas, eg. thickets because of tne poorer v i s i b i l i t y .  

This would there fo re  create a bias aga inst the se lec t ion  fo r  

tnese h a b i t a t s .  The In c o rp o r a t i o n  of " v l s l o l l i t y "  or 

" d e te c ta b i l i t y "  c o e f f ic ie n ts  in the equation us»d to ca lcu la te  

Preference Indices (equation 4.6) wou'H a l lev ia te  tnis problem.

The white rhinos therefore general ly selected for the re la t i v e ly  

snorter grasslands (eg. the heavily u t i l i z ed  thickets and Cynodon 

“lawns") dur ing the we t te r  periods when grass production and 

n u t r i t i o n a l  values were a t  t h e i r  h ighest. Tne Cynodon dactylon 

" lawns" and t e rm l t a r l a  (accounting fo r  less than 2 i  of the 

reserve) were u t i l i z ed  frequently, pa r t icu la r ly  towards tne enr1 

of the wet season. S im i l a r  re s u l t s  were found In the Umfolozl 

Game Reserve by Owen-f.mith (1973).

I t  1s Interest ing to r\< -, '*ow the presence of a f 1 re affects the 

he rb ivo re  d isc r lbu t io r .  and haD l ta t  se lec t ion . S ign i f ic an t  

differences 1n habitat se lect ion occurred between the f i r e  and 

the other seasons (p<Q.0lh Chi-square tests). The importance of 

any par t icu lar  habitat tends to decrease with the presence of a 

green flusn after a ourn, 1e. huMtat selection tends to oe more 

random.

These "megaherbi vores" (0>'en-Sm 1 th, l^ d l )  t . i t rs ' . j re  tend to 

behave as hab i ta t  g ene ra l is ts  by u t i l i z i n g  a wide range of 

habitat types, both on an annual, and seasonal basis. Five out of 

the s ix  hab i ta ts  were p o s i t i v e l y  selected fo r at le as t  once 

during the year.

Th is  g en e ra l l s t lc  behaviour may tnere ro re  Imply one of two 

poss ib i l i t ies .  F i r s t l y ,  these animals may require a high habitat
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d i v e r s i t y  in order to su rv ive  in t n is  reserve; or seconuly, 

because of the i r  "plastic" or general ist ic  foraging behavior, the 

wh i te  rh inos are able to su rv ive  in e i t h e r  one of tne han l ta t  

types. The iimportance of i  i the r  of these possibi 11 t ie s  becomes 

apparent when estimating carrying capacit ies in tiie reserve. The 

relat ionship between diet and hab i ta t  se lec t ion  may provide an 

indication as to which poss ib i l i ty  is most l i k e ly .  For instance, 

1f d ie ta ry  se lec t ion ,  which changes seasonal ly, 1s c lose ly  

re l  a ted to the habl t a t  typo tnen tne f i r s t  p o s s i b i l i t y  is  most 

l i k e l y .  However, I f  t h e i r  d ie ta ry  se lec t ion  d i f f e r s  l i t t l e  

seasonal ly ,  but seasonal i ty  1s snown 1n nao i ta t  se lec t ion  tnen 

the l a t t e r  1s most l i k e ly .

4.4.1.2 Hartebeest

The hartebeest, in con t ras t  to tne wh ite  rh inoceros, behaves 

la rge ly as a haoltat specia l is t, special izing almost exclusively 

on the secondary and pediment grasslands and to a lesser extent 

v a l l e y  savannas. Seasonal v a r a t l o n  1n t h e i r  hab i ta t  se lec t ion  

was appart'nt fo r  most of the haDitats w i th  marked d if fe rences 

between the wet and dry seasons (see Appendix B and Figure 4.2). 

The hartebeest also showed a Mgh se lec t ion  fo r  the v a l le y  

savannas during the early-wet season. Posit ive selection for both 

the pediment and secondary grasslands occurred throughout the 

ent i re  year, although th ^ i r  1 ir. ;n.ance does tend to drop during 

the i r i e r  months. The hi 11 s1 ae avann.is however, were negatively 

se'ected throughout most of the year,  but showed a g rea te r  

importance during the d r ie r  i. The hartebeest also tend to

move up on the slopes during f v i y -  and late-dry seasons when 

the selection for the second > -.. asslands drops.

No se lec t ion  was observed for t!.c Cynodon dactylon " lawns' or 

termi tar ia.

4.4.1.3 Wildebeest

Sign if icant differences In tne wildebeest habitat selection was 

shown throughout the e n t i r e  year ( r e fe r  to Appendix B) again



Figure 4.2 • Seasonal patterns of habitat selection by the Hartebeest
in the Pi 1anesberg Game Reserve. (A * Secondary grassland; 
B « Pediment grassland; C * Valley savanna; D = H i l ls ide 
savanna; E « Thickets; F » Cynodon dactylon "lawns" and 
te r r r i ta r ia ;  FIRE * Veld f i r e ;  - Early-wet; LWET »
Late-wet; EDRY * Early-dry; LORY * Late-dry).

V
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in d ica t ing  a g e n e ra l i s t i c  feeuing behaviour s im i la r  to that of 

the white rhino. A posit ive selection for a l l  haoitats except the 

h i l l s i d e  savannas and Cy nodon dactyl on “lawns" was apparent 

(Figure 4.3). A high preference was shown for the secondary 

grasslands, v a l l e y  savannds and th ic ke ts  tnruugnout tne year. 

However, t.'iere was a g rea te r  tendency fo r  the w i ldebeest to 

se lec t  the v a l l e y  savannas during the l a t t e r  pa r t  of tne dry 

season. S l ig h t  seasonal changes occurred 1n t h e i r  se lec t ion  fo r  

the Acacia and r ive r ine  thickets with a greater preference shown 

'luring the late-wet and late-dry periods.

Witkowskl (19d3) was aole to show t>iat tne wl ldeoeest In tne 

K la se r le  P r iv a te  Nature Reserve selected both the Acacia and 

r i v e r i n e  vegetat ion more tiian any other vegetat ion type. The 

density of the wildebeest in these vegetation types re la t ive  to 

tne o ther hao i ta ts  was approximate ly s ix  t im e j  greater. He 

at t r ibuted these preferences to the high proportion of palatable 

short-grass spee’ es such as 01gi t a r i  a e r i  antha and Urochloa 

mosambicensis. S im i la r ly ,  A t twe l 1 ( 1577 ) found that  the Acacia 

nigrescens ooen woodland and the ^  karroo and ^  caffra thickets 

were most favoured by wildebeest 1n tne Umfolozi Game Reserve. 

These habitats were dominated by e i ther Panicum maxiaum, Themeda 

t r i  andra or Cyperus t e x t i 1 i s. H i r s t  ( 1975) found tha t  1n the 

T im tava t l  reser e in tne Transvaal, the wi ldebeest were most 

often associated with "open short-grass savannas". Other habitats 

which were f requen t ly  u t i l i z e d  by the Timbavat l populat ion 

Included the "wooded short- and ta l l-g rass  savannas" and the 

sparsely wooded "grass / forblaids".

S im i l a r  r e s u l t s  were obtained 1n the Pi lanesberg Game Reserve 

where the more palatable species such as Hetercpogon contortus, 

Rhynchyletrum r epens and Themeda tr iandra are present In both the 

secondary grasslands and v a l le y  savannas. The re la t io n sh ip  

between habitat selection and d ie t  1s discussed 1n section 4.3.3.

4.4.1.4 Zebra

F igure 4.4 and Appendix j  show the seasonal changes in the
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Stttoi

Figure 4.3 : Seasonal patterns of habitat selection by the Wildebeest
in the Pilanesberg Game Reserve. (A ■ Secondary grassland; 
B * Pediment grassland; C * Valley savanna; D * H i l ls ide  
savanna; E * Thickets; F * Cynodon dactylon "lawns" and 
temntar ia ; FIRE « Veld f i r e ;  F W t T  « Ear'y-wet; LWET ■ 
Late-wet; EDRY « Early-dry; LORY * Late-dry).

V
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SCMON

Figure 4.4 : Seasonal patterns ' j ^ ^ ^ j r ^ S e c o S a r ^ s s l a n d ;

B - Pedinent gr.s land; C .  ; O ^ H i ,  ls.de
savanna; E * Thickets, f « i/noojn ua ,■—■ t . LUET = 
termitar ia; FIRE « Veld f i r e ;  tUtT - Early we.,
Late-wet; EDRY - Early-dry; LDRY - Late-dry).
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preferences fo r the s ix  major hab i ta t  types by the zebra. Tnere 

was gene ra l ly  a high pos i t i v e  se lec t ion  fo r  the secondary 

grasslands, v a l le y  savannas and pediment grasslands tnroughout 

most of the year. There was also a s l igh t  tendency for the zebra 

to se lec t  p o s i t i v e l y  fo r  the Acacia and r i v e r i n e  tn icke ts  

especial ly during the late-wet seasons. I t  was also Interest ing 

to note the sudden posit ive selection for the h i l l s id e  savannas 

during the la te-dry  season. There was thus a movement up the 

slopes when the forage in tne val ley bottomlands decreased as a 

resu l t  of heavy grazing during the wetter months. Selection for 

a l l  tne hao i ta ts  dropped during tne dry season, espec ia l ly  tne 

late-dry season.

Because of the i r  less e f f ic ien t  mode of digestion, zebra require 

a re la t i v e ly  greater quantify of plant biomass than ruminants of 

the same body weight, eg. wildebeest (Hofmann and Stewart, 1972). 

They the re fo re  se lec t  hab i ta ts  w i th  t a l l  grasslands w ith  high 

plant biomasses, such as the va l ley and h i l l s id e  savannas. During 

the l a t t e r  part of the dry season a high percentage of the plant 

biomass in the bottomlands had bee* u t i l i zed ,  thus explaining tne 

movement of zebras up the slopes. They nay have the re fo re  been 

"forced" to use th is  vegetation type 1n order to ootaln adequate 

forage to survive during this stressful period.

4.4.1.5 Inpa la

The impala were Included 1n th is study for two reasons; f i r s t l y ,  

because of the i r  re la t ive ly  high densit ies, and secondly, because 

of the i r  a b i l i t y  to maintain these high densit ies under adverse 

envlronmental conditions (Dassman and Mossman, 1962). Although, 

th is  species is  classed as an in te rmed ia te  or mixed feeder, 1e. 

1t a l te rna te s  from a browsing to a grazing hab i t ,  I t s  high 

d e n s i t i e s  do have a heavy impact on the h a b i t a t  and i t s  

condltlon.

The i r  most p re fe r red  hab i ta ts  were, f i r s t l y ,  the Acacia and 

r ive r ine thickets, and secondly, the val ley savannas (Figure 4.5 

and Appendix B). The Impala showed a negat ive se lec t ion  fo r tne



Figure 4.5 ; Seasonal patterns of habitat selection by the Impala
in the Pilanesberg Game Reserve. (A * Secondary grassland; 
B « Pediment grassland; C « Valley savanna; 0 ■ H i l ls ide  
savanna; E « lnickets; F » Cynodon dactyl on "lawns" end 
te rn i ta r ia ;  FIRE * Veld f i r e ;  ti.tV ■ Early-wet; LUET * 
Late-wet; EDRY * Early-dry; LDRY * Late-dry).

■
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hi 11 si ae savannas tnrougnout tne ent i  re year, and for pediment 

grasslands only during the early-dry season.

F igure 4.5 snows a s l i g h t  a l t e rn a te  se lec t ion  between t.ie 

th icke ts  and the v a l l e y  savannas. The Acacia and r i v e r i n e  

th ic ke ts  were p re fe r red  during tne la te-wet and ear ly-dry 

seasons, with higher preferences shown for the val ley savannas 

during tne early-wet seasons. This seasonal pattern may be e i tner 

a resu l t  of the i r  mixed d ie t  or the i r  ecotonal preference. Taylor 

and Walner (1978) in tne Zimoabwe lowveld found that tne impala 

p r e f e r r e d  the r i v e r i n e  f r i n g e  fo l lo w e d  by tne Acac i a - 

Spi rostachys tree savanna. Goodman (1975) and Dunnam (19<j0) in 

the Sengwa w i l d l i f e  research area in northwest Zimbabwe also 

found impala preferr ing the r ive r ine  fringe, pa r t icu la r ly  in the 

dry season. Movement In to  the Colophospermum mopane woodland 

occurred during the wet season. S im i l a r  re su l t s  were found by 

Witkowskl (1983) 1n the K1 a set ie Private Nature Reserve.

4.4.2 Relationship Between the Herbivores and Habitat Factors

This section attempts to isolate those habitat factors which play 

an Important ro le  in  determining n ab i ta t  se lect ion by the 

herbivores. I t  has become apparent In a number of studies (eg. 

F e r ra r  and M a ke r ,  1J74; A t tw e l l ,  1977) tha t  heroivores select 

for certain microhabitat factors when feeding.

In order to extract those variaoles influencing tne herDivores' 

habitat selection, the frequency scores of the herbivore species 

fo r  each of the 351 h au i ta t  factors  were used (Table 4.2). The 

In fo rmat ion output re ta ined  by the computer w i l l  be f i r s t  

explained, and tner tne results Interpreted

Table 4.3 gives the breakdown of the Ine r t ia  (ie. the dispersion 

of the points 1n space) fo r  each axis  or factor. Those axes 

which con t r ibu te  the most t^  the s c a t t e r i n g  have h ighe r  

eigenvalues. Tne to ta l  i n e r t i a  ( I ) ,  1s ca lcu la ted as tne sum of 

the moments of 1r e r 1 1 a fo r  each ax is  (Bearda l l ,  1982). Each 

eigenvalue 1s expressed as a percentage of the to ta l  i n e r t i a
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Table 4.2 : (Cont.)

SPECIES ERGU UNPA HYHI BO IN' DRSE URMO LOf'L DIER padi: PACO POSQ SPPY CIIVI SEN I ERCR n

White rhino:Fire 0 2 3 0 2 0 0 2 0 0 0 0 0 0 3 9

Early wet 0 12 14 1 ? 8 0 3 3 0 1 2 0 2 4 22

Late wet 0 4 4 3 1 14 0 3 11 2 0 4 5 1 5 16

Early dry 3 11 10 3 6 11 0 6 12 9 2 2 5 1 10 23

Late dry 2 5 8 0 5 4 0 3 5 4 2 0 1 0 4 10

Wi1 debeest 4 10 10 3 7 6 0 7 2 5 5 5 3 0 5 16

Hartebeest 5 10 11 0 7 4 1 6 0 3 6 0 1 2 5 12

Zebra 1 6 2 1 3 2 3 1 0 0 0 3 0 0 0 10

Impala 0 0 1 0 1 2 0 1 3 0 0 2 0 0 2 4
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Table 4.3 : Moments of Inertia and the i r  Percentage of the Total Inert ia.

:tor INERTIA

(eigenvalue)

PERCENT CUMUL. PERC.

1 0.0850 32.2 32.2

2 0.0541 20.5 52.7

3 0.0528 20.0 72.7

4 * 0??7 8.6 81.3

5 0.0199 7.5 88.8

6 0.0122 4.6 93.4

7 0.0094 3.6 97.0

8 0.0080 3.0 100.0



(column PLkC'NT) and tne cu*.iul a t i  ve percentages of i n e r t i a  _re 

l is ted  1n the column headed CLIMUL. PERC.

The program then calculates the decomposition of the moments of 

i n e r t i a  fo r  the subjects and tha objects, respec t ive ly  (Tables

4.4 and 4.5). In other words, i t  calculates the contrioution that 

both the subjects (herbivores) and objects (habitat 'actors) make 

on each axes' ine r t ia  (see below).

From Tables 4.4 and 4.5 the fo l low ing  In format ion can be 

extracted, based on B«ardal1 (19d2);

( ) For each point the mass (def >ed as the proportion of the 

con t r ib u t io n  tna t  each s jo je c t  makes cn tne whole sample) anu 

I n e r t i a  are g iven  in the columns headed MASS and I N R, 

respectlvely.

i 1) For each moment of i n e r t i a  and correspond ng p r inc ip le  

axis the coordlr.ate of the po in t  on the ax is  (column headed F), 

and tne r e l a t i v e  con t r ib u t io n  1n the column headed CTR, are

given.

( i 1 i ) The cosine squared of tne angle that the point makes with 

th is subspace 1s given In the column headed QIT. Beardall (1982) 

has de f ined  t h i s  va lue  as the q u a l i t y  of each po in t 's  

rep resenta t lon  1n th'i subspace of the f i r s t  three axes. I t  is  

ca lcu la ted  as tne sum of tne r e l a t i v e  con t r ibu t ions  of these 

axes.

From Table 4.3 1t can be seen tha t  72.7 percent of the In e r t i a  

Is accounted fo r  by the f i r s t  3 moments of In e r t i a .  Thus, only 

the f i r s t  3 axes are considered.

By ana lyz ing Taoles 4.4 and 4.5 1n conjunction w ith  tne 

graphical display (Figure 4.6), Interpretations can be made so as 

to r e la te  the herb ivore feeding s i tes  to p a r t i c u l a r  hab i ta t  

factors. I t  should be noted that the axes are so orientated as to 

account fo r  maximum In e r t i a  (cr sca t te r ing )  In tne ord ina t ion  

space. Thus, the values under columns COR - the contribution of 

the axis to the ina r t ia  of the suojects or oojects - and tnose in



Table 4.4 : Decomposition of the f i rs t  3 Moments of Inertia in terms of the Herbivore Species 
and Seasons (subjects).

NAME QLT MASS I NR 1 F COR CTR 2 F COR CTR 3 F COR CTR

White rhino: Tire 997 45 78 119 31 8 t ro CO 138 52 -164 60 23

Early v/et 998 170 154 160 107 52 -283 36 252 -347 507 391

Late wet 996 127 152 464 684 324 53 8 7 213 144 111

Early dry 996 208 66 57 39 8

OoC>J 475 154 80 77 26

• Late dry 996 81 51 -27 4 1 175 184 46 1 0 0

Wildebeest: Pry 995 148 70 -231 336 80 138 1C2 53 -37 11 4

Hartebeest: Dry 997 123 137 -481 790 338 107 39 27 -111 42 29

Zebra: Dry 997 62 199 -39?. 183 113 -595 420 408 575 390 391

Impala: Dry 995 31 90 4 55 2/2 77 11 0 0 207 56 26
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Table 4.5 : Decompcsition of the f i rs t  3 Moments of Inertia in terms 
of the Habitat Factors (objects). See Table 4.1.

NAME OLT MASS I NR 1 r COR CTR
2F

COR CTR 3 F COR CTR

1 CCA 995 43 25 -86 48 4
t
; -38 9 1 -311 ill 31

2 CC3 996 25 44 217 104 14 ! -343 269 58 221 107 24
3 CCC 997 17 53 30 1 0 i -198 48 12 764 112 i£9
4 LCA 996 61 18 -43 25 1: -218 6U 15 1 -66 58 5"
5 LCB 996 16 25 394 374 30 162 93 8 . -23 1 0
6 LCC 997 5 27 709 384 32 ; 367 103 14 . 9̂0 116 16
7 HCA 995 2 15 105 7 0 • -209 30 2

1 ---I
180 14

6 HCB 996 10 49 606 308
AZ

-496 207 50 -510 219 54
9 HCC 995 70 5 -10 5 0 -17 14 0 67 205 6

10 HEA 996 11 45 641 m 5Sl -525 267 60 -569 313 72
M HEB 997 58 11 182 631 23 -103 206 12 23 9 1
\2 HEC 996 13 47 -827 74] m 215 49 12 89 8 2
13 CYDA 997 63 13 165 494 20 30 16 1 -129 309 20
14 ARCO 997 53 12 -158 414 16 -24 10 1 75 e9 6
15 RHRE 996 36 21 -348 Zi2 51 -75 36 4 -67 28 3
16 HECO 996 62 11 -11 2 0 -77 131 7 -36 30 2
17 THTR 996 26 22 -241 261 18 -174 137 15 235 247 28
18 ERCU 996 51 13 57 44 2 122 208 14 -59 50 3
19 ERSU 995 37 15 165 242 12 -194 342 26 -161 235 19
20 ERRI 996 41 17 1C1 92 5 236 SI Q il 1? 3 0
21 ERGU 998 10 33 -810 m 21 413 199 32 31 1 0
22 UNPA 996 41 17 -275 675 37 -124 138 12 -59 31 3
23 HYHI 996 43 21 -161 202 13 19 2 0 -273 5Z5. 51
24 BO IN 996 7 17 214 73 4 115 21 2 393 248 22
25 BRSE 995 23 26 -440 &5J 52 127 53 7 : 71 16 2
26 URi’lO 995 3'. 32 350 491 50 123 60 10 168 113 19
27 LOFL 996 •) 88 -1424 237 65 -1806

2S2 L£i : 1755
1M

28 DIER 995 21 11 -209 327 11 209 324 18 -54 22 1
29 PAGE 997 21 72 673

£25 121
396 200 71 340 143 54

30 PACO 996 15 36 •176 50 6 676 m

W ' ,

119 22 4
31 PCSQ 997 10 44 -802 521 M

484 216 -284 75 17
32 3PPY 997 12 40 181 37 5 -245 69 14 548 342 70
33 CHVI 994 10 29 332 144 13 552 m 361 170 25
34 SEN I 996 4 13 -70 5 0 -71 5 0 -455 230 16
35 ERCR 997 25 14 | 109 79 4 264 466 33 -39 10 1
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Figure 4.6 : Projections of herbivore species and habitat factors onto 

a plane of principal axes 1 and 2. A key to the species 

names and habitat factors is given in Appendix P.
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column CTR - the contribution that the subject or object makes to 

the I n e r t ia  of the ax is - are Important in the ana lys is  

(Beardal 1, 1*62).

The f i r s t  ax is mainly separates zebra (ZE3) and L ^udetia flavada 

(10FL) from the rest wnim appear to be clumped into two groups. 

The one group 1s cha rac te r ized by a medium (CCB/ to high (CCC) 

tree canopy cover, low la te ra l cover (LCA), Rhynchyletrum repens 

UriRE), Themeda t r iand ra  (ThTR), unpala taole species (UN^A), 

Setar ia n ig r i ro s t r i s  (SEND and Heteropogon contortus (HECO) and 

snor t  (HEA) to Teulum (KEB) grass heights. Tnis group 1s 

frequented only by white rhino during the f i r e  (RHFI) and early- 

wet (RHEW) periods. These fea tures r e la t e  to the more open 

savannas and pediment grasslands.

The second group, selected by tne re s t  of the herb ivores, is 

cnaracterlzed by the more dense thickets and woodlands with high 

la t e r a l  cover (ICC) and low canopy cover (CCA). The herbaceous 

cover in these s i te s  Is also low r e la t i v e  to the other group. 

These s i tes  are dominated by grass species such as Cynodon 

dac t y l  on (CYDA), yrochl oa mosambicensi s (URMO), Bo th r ioch'oa 

i nscul pta IBOIN), E rag rost i  s curvul a (ERCU), £. r ig id io r  

Pani cum deustuffl (PAOE), P^ col oratum (PACO), Cn". or i  s v i r gar.a 

(CHVI), Pogont r t h r i  a squa rrosa (Pu^Q), E  ̂ gummi f l ua (E:l3U), 

Brachyaria se r reta (BRSE), O lg i ta r ia eriantha (OIEk), Hyparrhenia 

hi rta (HYHI) and Ar is t lda  congesta (ARCO). This group appears to 

characterize a number of hab itats ranging from Cynodon dactylon 

"lawns" to secondary grasslands, valley savannas and thickets. I t  

also distinguishes between areas on the hi 11 si opes and those 1n 

the val ley bottomlands ranging from open grasslands and savannas 

to th ickets.

The second ax is  contras ts  white rh ino, la te-wet (RHLW), impala 

(IMP), white rhino, 1 re (RHFI) and white rhino, early-wet (RHEW) 

and hao i ta t  fac to rs ,  short (HEA) to medium (HEB) grasslands, 

mellum (LCB) to high (ICC) la te ra l cover, Panic urn deustum (PADt) 

and Urochloa mosambicens1s (URMO), w i th  ha r tebeest (HART) and 

zebra (ZEB), a.^d t a l l  grasslands (HEC), E rag ros t is  gummiflua



(ERiiU), Brachya r i  a se r ra ta (BRSE) and Loudeti a f 1 avaua (LOFL). 

This axis describes a grad ient based on grass height, and la te ra l 

canopy cover.

Ax is  three (not displayed) contras ts  wh i te  rn ino, ea r ly-wet 

(RHEW) and wh ite  rh ino, f i r e  (RHFI) w i th  zebra (ZE8) and white 

rhino, late-wet (RHLW). The haoitat factors depict a gradient of 

short grasslands (HEA) with low (HCA) to medium (HCB) herbaceous 

cover, low canopy cover (CCA) and Setaria nigri ros t r is  (SEMI) to 

high canopy cover (CCC), Loudeti a f l avada (LOFL), Sporobous 

py r i  medal i s (SPPY), Bothr i  ochloa i nsculpta (BOIN) and Chior i  s 

v l rga ta (CHV I ).

Table 4.6 summarizes the output from this analys is by giving the 

"Importance Indices" of each hab i ta t  fac to r  to the herb ivore 

species. The Index ranges from 0 (no preference or avoidance) ;o 

1 (high preference). Thus the Importance of each haoitat factor 

to herbivore hab i tat selection can be analyzed.

S im i la r  preferences were shown by the white rh ino both a f t e r  a 

burn, and during the ea r ly  wet season. Tnere is a high selection 

for short gras'' inds dominated by Rhynchyletrum repens (RHRE), 

rleteropogon contortus (HECO), Themeda tr iandra (THTR), Eragrostis 

superba (F. kSlI), u n p a la tab le  spec ies (UNPA) and S e ta r l  a 

n i g r i r o s t r i s  (SEMI). These grasslands are typ ica l  of both tne 

secondary grasslands and va l le y  savannas c la s s i f i e d  1n sect ion 

3.3.1. There 1s also a high preference fo r  areas both of low 

(CCA) an(< i.igh (CCC) canopy cover, suggesting tha t  canopy cover 

probably plays a minor role during th is  period. There 1s however, 

a select ion for nabltats consisting of a low la te ra l cover Index 

(LCA) and grass heights ranging from 0 to 10 cm (HEA). The 

s t ru c tu ra l  fea tu re ,  grass height the re fo re  appears to play a 

major ro le  In in f luenc ing  white rhino hab i tat selection during 

the f i r e  perlou.

During the late-wet season a greater selection is shown for the 

s i te s  supporting the more pa la tab le  grass spec ies, such as, 

Cynodon dacty 1 on, E rag ros t i  s curvu 1 a (ERCU), E. superba (ERSU),
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Table 4.4 : Decomposition of the f i rs t  3 Moments of Inertia in terms of the Herbivore Species 
and Seasons (subjects).

NAME QLT MASS I NR 1 F COR CTR 2 r COR CTR 3 F COR CTR

White rhino: Tire 997 45 78 119 31 8 -248 138 52 -164 60 23

Early v/et 998 170 154 160 107 52 -283 36 252 -347 507 391

Late wet 996 127 152 464 684 324 53 8 7 213 144 111

Early dry 996 208 66 57 39 8 200 475 154 80 77 26

• Late dry 996 81 51 -27 4 1 175 184 46 1 0 0

Wildebeest: Pry 995 148 70 -231 336 80 138 1C2 53 -37 11 4

Hartebeest: Dry 997 123 137 -481 790 338 107 39 27 -111 42 29

Zebra: Dry 997 62 199 -39?. 183 113 -595 420 408 575 390 391

Impala: Dry 995 31 90 455 2/2 77 11 0 0 207 56 26
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E. r  i g i d i o r (ERRI), Urochl oa mosampi cens i s (URMO) and Panicum 

deustum (PAOE). Se lect ion also occurs fo r  s i tes  of high la t e ra l  

cover (LCC), eg. thickets with re la t i ve ly  short to medium grass 

S<»i"hts. This period, re la t ive  to the f i r s t  two depicts a greater 

preference for areas comprising of both greater la te ra l cover and 

high ra t ios of palatable to Intermediate grass species. Hence, in 

comparison to "he previous two periods, the structural components 

play only a m inor ro le  1n the white rhinos' hab i ta t  se lec t ion  

with grass species composition being Important.

Although s t i l l  se lec t ing  fo r  s i te s  of high la t e ra l  cover, tne 

wh i te  rh inos during the la te-dry  season show a high preference 

fo r  the t a l l e r  g rass lands  aga in  w i t h  high p a la ta b le  to 

in te rmed ia te  ra t io s .  The unpala table grass species such as 

Elyonuris argeiteus (ELAR), Cymbopogon species and Bothriochloa 

1 nsculpta (BO I ri) were e i ther avoiued or at least played no major 

role 1n habita': select ion during this period.

To conclude, t«e fac to rs  important 1n white rh ino hab i ta t  

se lect ion  d i f f e r  seasonal ly, thus suggesting tha t  hab i ta t

d ive rs i ty  is neccessary for the survival of these animals in tne

reserve. In addition, the herbivores are s t i l l  at reasonably low

densit ies and yet there are s t i l l  marked seasonal differences in 

the i r  hab i tat selection. This again indicates the dependence on 

hab i tat d ivers i ty  or heterogenelty for survival.

The wildebeest during the dry-season selected for s im i la r  hab i tat  

fac to rs  as the white rh inoceros. However, a g rea te r  preference 

was shown fo r areas of h igher la t e ra l  cover, h igher herbaceous 

cover and t a ' l e r  grasslands. Dif ferences occurred in t h e i r  

selection for the dominant grass species 1n that higher selection 

Indices were shown fo r  areas dominated by Cynodon dactylon 

(CYDA), Ar i  st i da congesta (ARCO), E rag rost i  s r i  g id lo r  (ERRI), 

H ypa r rhen ia  hi r ta  (H Y H I ), B rac h ya r ia  se r ra  ta (BRSE) and 

Pogona r thr ia squarrosa (POSQ). Thus, wi ldebeest tend to se lect  

for the ta l le r  grasslands with a high herbaceous cover.

The h a r t e b e e s t  s e le c ted  f o r  t a l l  g rass lands  of r e l a t i v e l y  low
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canopy and low la t e ra l  cover but w 11n nigh herbaceous covers. 

Grass species cha rac ter is t ic of the ’e la t i v e ly  lower successional 

s tages were p r e f e r r e d ,  eg. A r 1s t i  da congesta (ARCO), 

Rhynchyletrum repens (RHRE), Themeda t r  i andra (THTR), E  ̂

guinmi f 1 ua (ERGU), Hyparrheni a hi r ta  (HYHI), B rachya r i a se r ra ta  

(ORSE), Pi gi ta r la  e r i  an tha (OIER) and Pogona rthri  a squarrosa 

(POSQ). Thus the only important structural feature in determining 

the hartebeests' hab i tat selection was grass height.

The zeora dep ic t  In te re s t in g  re su l t s  In tha t  e i t h e r  a high 

se lec t ion  or complete avoidance fo r  c e r ta in  hab i ta t  fac tors 

occurred. They were highly selective for the open woodlands with 

grasses ranging from 10 to 15 cm in height. S i tes  of low canopy 

cover (CCA), low la t e ra l  cover (LCA) and low (HEA) to medium 

(HCB) herbaceous cover were also prefer red. S i tes  dominated by 

grass species such as Rhynchy1etrum repens (RHRE), Heteropogon 

contor tus (HECO), Themeda t r 1andra (THTR), unpa la table species 

(UNPA), Loudetla f 1avaoa (LOFL), Sporobolus py r i  medal 1s (SPPY) 

and Setaria n lg r l ra s t r i s  (SEND were h igh ly  p re fe r red  whereas, 

s i tes dominated by Cynodon dactylon (CYIM), curvula (ERCU), Ê  

r 1 g 1 di or (ERRI\ E  ̂ gummi f l  ua (ERGl1), Bothr iochl oa 1 nscul pta 

(BuIN), Urochloa mosampicensis (URMO), D ig l ta r la eriantha (OIER), 

Pani cum deustuin (PADE), Pj_ col ora turn (PACO), Chi o r i  s v1 rgata 

(CHVI) and Erag rost ls. species (ERCR) were generally avoided. The 

areas selected by the zebra were cha rac terist lc of the h i l l s id e  

savannas which supported a r e la t i v e l y  h igher density  of zebra 

du r ing the dry season. Hence In th is  species hab i ta t  se lec t ion  

was based to a larye extent on the structural components.

Impala selected for areas of re la t i v e ly  high canopy and la te ra l 

cover w i th  short  to medium grass heights typ ica l  of Acad a and 

r ive r ine  thickets. Grass species such as Bothriochloa Insculpta 

(BOIN), Jrochloa mosambIcens1s (URMO), Sporobolus py ram lda l ls  

(SPPY), Chloris virgata (CHVI) and Eragrostis species (ERCR) were 

h igh ly  selected w l tn  r e la t i v e l y  complete avoidance for s i te  

fac to rs  typ ica l  of the more open hab i ta ts .  Hence ooth the 

structural components and the grass species composition play an 

Important role In the Impalas' hab i tat selection
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To conclude, Correspondence Ana lys is  was able to e x t rac t  and 

Id e n t i f y  those hab i ta t  fac tors to which the herb ivores e i t h e r  

selected or avoided. However, tn ls study was only aole to analyze 

hab i ta t  selection based on the general hab i tat factors. The more 

subt le  fea tu res, such as tne e f fec ts  of d i f f e r e n t  n u t r i t i o n a l  

values of the p lant  species, would have to be analyzed using 

experimental studies where comparisons can be made on both tne 

feeding and non-feeding sites.

I t  1s suggested from tn ls  ana lys is  tna t  ce r ta in  physical 

cha rac ter ls t ies of the hab i tat Influences the hab i tat selection 

by the herbivores. Tne next section deals wi th dietary selection 

and I t s  re la t ionship to certa in hab i tat factors.

4.4.3 Dietary Selection of the Five Main Grazers

4.4.3.1 Seasonal ity 1n the White Rhinos Diet

4.4 .3.1.1 Overal 1 D ie t

The seasonal va r ia t io n  In tne d ie t  of tne white rhinoceros is 

f i r s t  considered and then related to the dietary selection of the 

otner four grazers during the dry season.

Table 4.7 ana Appendix F gives the re su l ts  of the seasonal 

changes In tne dietary preferences of the white rhinos, averaged 

for a l l  hab i ta t  types. Only the grasses comprising over f i v e  

percent of U.e d ie t  or over f i v e  percent a v a i la b i l i t y  fo r  at 

leas t  one of the grazers are considered In the analyses. The 

seasons cover the months discussed 1n section 3.3.3.

Eighteen d if ferent  grass species were recorded In the die t of the 

wh i te  rh inoceros popula t ion a t  Pl lanesberg. However, only 6 of 

the species comprised about 701 of t h e i r  d ie t  w i th  E rag ros t ls  

superba (average 10.3 i ) ,  Heteropogon contortus (average 19.2 i ) ,  

Hyparrhenia hi r ta (average 12.51), Panlcuin deustum (average

11.6 i )  and i lrochl oa mosambicensi s (average 9.4i) being the most
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Tab1« 4.7.

Seasonal changes in the Percentage Contribution in the diet, of the 

grass species, for the white rhino at Pilanesoerg. Standard errors 

are given in Darentheses. A key to the grass species is given in 

Appendix F.

r

Soec ies Fire Early
wet

Late
wet

Early
dry

Late
dry

CYDA 20.9(8.0) 0.8(1.5) 5.8(3.3) 2.3(1.8) 4.3(3.7)

RHRE 1.9(1.1) 4.4(1.4) 0.2(0.6) 4.5(2.5) 4.9(4.0)

HECO 21.2(5.1) 13.0(6.1) 11.3(4.9) 26.5(6.5) 24.1(9.3)

THTR 4.1(0.7) 0.7(1.3) 1.4(1.7) 6.6(3.1) 4.4(3.8)

ERCU 5.0(3.5) 4.2(3.4) 10.1(4.6) 4.3(2.5) 3.4(3.3)

ERSU 12.9(3.9) 23.8(8.4) 4.3(2.9) 2.3(1.8) 8.2(5.2)

ERP.I 2.9(1.6) 1.6(2.1) 6.6(3.7) 4.1(2.4) 3.1(3.1)

ERGU 3.8(3.3) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.6(1.3)

HYHI 23.2(5.5) 19.0(7.4) 1.5(1.7) 3.7(2.3) 15.0(7.2)

BOIN 0.0(0.0) 0.0(0.0) 2.5(2.2) 0.7(1.0) 0.0(0.0)

BRSE 0.3(0.3) 6.2(4.1) 0.1(0.4) 6.8(3.1) 2.1(2.6)

URMO 1.7(1.4) 9.4(5.1) 27.4(7.8) 5.3(2.8) 3.1(3.1)

LOFL 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0(0.0)

DIER 2.2(1.2) 3.4(3.0) 5.2(3.3) 5.4(2.8) 5.0(4.0)

PADE 0.0(0.0) 6.3(4.1) 18.8(6.4) 20.6(5.7) 12.5(6.5)

PACO 0.0(0.0) 0.0(0.0) 3.5(2.7) 5.6(2.8) 9.3(5.6)

SPPY 0.0(0.0) 7.3(4.5) 1.5(1.7) 1.2(1.2) 0.0(0.0)

UN PA 8.0(2.3) 15.0(6.5) 2.0(2.0) 1.0(1.2) 0.0(0.0)
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impor tan t  throughout tne year. S im i la r  re sa l t s  were found by 

Owen-Smith ( 1973) in the Umfolozi popula t ion w ith  Themeda 

t r iandra (35.5i) oeing the most important grass species.

The main seasonal di fferences in the white rhinos diet concerns 

tne s ig n i f i c a n t  increas or decrease In one or more of tne 

fol lowing species (refer co Appendix ); D ig i ta r ia eriantha (DE), 

Cynodon dac ty l on (CO), E  ̂ superba (ES), r i  g1 d1or (ER), 

Heteropogon contortus (HC), Hyparrhenla h i r ta  (HH), E. cu rvu la 

(EC), Brachyar1a se r ra ta (B S), Themeda t r iand ra  ( fT), Panicum 

d‘? us turn (P D), P;_ col oratum (PC), Urochl oa mosambicensi s (U M), 

Sporobolus pyrami dal 1 s (SP) and unpalatable species (IJP).

D ie ta r y  se lec t ion  during the f i r e  and ea r ly-wet seasons both 

appear to be s im i la r  1n terms of grass species selection, except 

for a s i g n i f i c a n t  decrease in the use of Cynodon dactylon 

( t* 7.7 7, p<0.001) and Increase in Heteropo.j.n contortus (t»3.24, 

p< 0.001). Thus the bulk of the white rh ino's d ie t  during these 

periods consisted of Erag ros t i  s superba (ES), Heteropogon 

contortus (HC), Hyparrheni a h i r ta  (HH) and to a lesse r  ex tent,  

Cynodon dactyl on (CD) and unpalataole species (UP).

I t  1s Interest ing to note that during the flush af te r  a burn, and 

during the early-wet season, unpalatable grass species (UP) such 

as Cymbopogon excavatus and Elyonurus argenteus were present in 

the 1 r diet.

During the la t t e r  part of the w t i  season, the white rhinos showed 

an Increase in se lec t ion  fo r  Panicum deustum (PD) and Urochloa 

mosambicensi s (UM) and, to a lesse r  ex tent  D ig i ta r ia  e r ia n th a 

(DE), Cynodon dactylon (CD), Ê  r ig id io r  (ER), Panicum coloratum 

(PC) and Bothriochloa Insculpta (BI). In contrast, the selection 

for E. superba (t*7.40, p<0.001), Hyparrhenia hi r ta  (t*7.38, 

p<0.001), Brachya r i a se r r a t a ( t-4.64, p<0.0Ul), Sporobolus 

pyrimedal 1 s ( t a3.23, p<0.01) and unpala table species ( t * 5.65, 

p<J.001) declined during the late wet season.

The ea r ly-d ry  season showed a s im i la r  d ie ta r y  se lect ion as the
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p r e v io u s  season w l t n  on ly  s i g n i f i c a n t  d i f f e r e n c e s  in 

Rhynchyletrum repens I t s-4.96, p<0.Qul), Heteropogon contortus 

( t*-5 .38 ,  p <0.001), Brachy a r i  a ser ra ta i t*-7.21, p<U.0dl), 

Themeda t r iand ra  ( t s-4.91, p<0.001) and whicn increase, and 

Cy nodon dacty Ion ( t »3.51, p<0.01), E rag ros t i  s curvul a ( 3 . 2 5 ,  

p< O.Q 1) and Urochl oa mosambicensi s (t*8.14, p<0.001) which 

decrease. Both Heteropogon con to r tus (HC) and Panicum oeustum 

(PD) account for ju s t  under 50; of the i r  d ie t  during this period.

S ignif icant dietary changes occurr-d during tne late-dry season 

In se lec t ion  fo r  Erag-osti s superba i t»-3.52, p<0.01) and 

Hypa r r henj a hi r ta  ( t»-4.7a, p 0.0U1) which I rcrease, and 

Brachyaria serrata (t-3.73, p<U.01) and Panicum deus :um ( t a2.74, 

p<0.01) which decrease. T e wfrte rninos' d ie t  during this period 

consists mainly of Heteropogon contortus (HC), Hyparrhenia h ir ta 

(H H), Panicum deustum j )  and P̂  col ora turn (PC) s t a l l i n g  to 

approximately 51 o.

To summarize, high se lec t ion  fo r  pa la tao le  species such as 

Eragrostis superba (ES), :teropogon conu tus (HC), hyparrhenia 

hi r ta  (HH), Pani cum deu . t (P□), P̂  c_ oratum cind urochloa 

mosambicensis (UM) wa ev .e t j A  toget tr accounted fo r  over 

60% of the i r  annual aiet. S ignif icant changes occur between one 

or more of the above gra s spe 1es depenaing on the season and 

tne haoltat (see below). i r nanges occurred between the less 

dominant species s l n s i y f ^aon dac ty lcn (CO). Rhynchyletrum 

repens (KR), Era g-ost > s - g i d i o r (ER), c u rvu 1 a (EC), 

Brachya r ia se r ra ta (B5), T,>emeda t r ia n d r a (TT and Panicum 

coloratum (PC).

4.4.3.1.2 Relationship between Diet and Hab itat C^oi :e

Appendix G shows the seasonal d i f fe rences In t h i percentage 

con t r ibu t ion  to the d ie t  (PC), and the preference Indices (PI) 

for the grasses eaten by the white rh inos w i th in  each hab i ta t  

type. I t  1s ev ident tha t  d ie t  changes not only seasonal ly but 

also w i th in  each hab i ta t  type. However because of the small 

sample s ize per hab i ta t ,  tne yrass spec1c-s were ca tegorized as
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e i t n e r  p a la ta o le - ta l1, pa i a taole-creeper, i n termed i ate or 

unpalatable (see Taole 3. ). The percentage contribution of each 

dieta ry type is given in Taole 4.3

During tne f i r e  period, valley savannas and secondary grasslands 

were mainly selected (see Figure 4.1), hence dietary differences 

only within these two naoitats were considered. In both nabitats 

the pa la tab le  spec ies such as E  ̂ superba (ES) and Heteropogon 

contortus (HC), tne Intermediate species such as Themeda triandra 

(TT), Era g ros t i  s curv ul a (EC), Ê_ r i g l d i o r  (ER), Hyparrheni a 

hi r ta  (HH) and pi gl ta r ia  e r i  antna (DE), and unpala taoie species 

(UP) were preferred.

Slinl la r i  cies 1n tne o ve ra l l  feed ing pa t te rns In ooth hab i ta t  

types Is confirmed by the Chi-square test results. However there 

was a s l ign t  preference for the two palataole feeding categories 

In the secondary grasslands. There was no signif icant difference 

in tne se lec t ion  fo r  tne va r ious d ie ta r y  types In the va l le y  

savannas, thus indicating that no preference for the pa r t icu la r  

grass species occurred during this period. A s im i la r  phenomenon 

of no preference for dieta ry types also occured during the early- 

wet season, and may be a t t r l o u te d  to the fac t  tha t  most grass 

species tend to be highly nutr i t ious during the ra iny season.

The la te-wet season showed a tendency fo r  tne white rh inos to 

se lec t  Acacia and r i v e r i n e  th icke ts ,  va l le y  savannas and 

t e rm l ta r ia  to a g rea te r  ex tent  than during *he previous two 

seasons. There was no s igni f icant difference In the white rhinos' 

feeding pa t te rn  between the va l le y  savannas and t e rm l ta r ia ,  

except avoidance for the unpalatable species was apparent In the 

va l l e y  savannas. However, s ig n i f i c a n t  d if ferences did re s u l t  

between the Intermediate and the two palatable feeding types In 

the termlta r ia. Despite th is, s ignif icant differences were shown 

In the i r  diets between the hab itats, with a high preference for 

Heteropogon conto r tus (t*b.20, p<U.Q01), Ê  superba ( t * J .51, 

p<0.001), and Sporobol us pyr i medal 1 s (t*4.03, p<U.Q01) in tne 

v a l l e y  savannas, and Jrochloa mosamblcens1s ( t -3.11, p<U.OU 1), 

Dig 1 ta r ia eriantha (t=4.U9, p<0.U01) F\ deustuin (t»7.79, p<U.001)
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