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ABSTRACT

Forage preference of a single goat doe, roaming freely in

Namibian Highland savannah veld within a flock of goats, was

determined by b i te count  and compared to the botanical

composition of the natural veld as determined by systematic

step-point sampling. Plants were grouped into woody, grass

and ephemeral plants, with the woody plants being further

subdivided into three height groups: tall, medium and low.

Woody plants were much preferred by the goat to ephemeral
p lants and grasses (85.4%, 9.0% and 5.4% respect ive ly ,

P<0.00' l ) .  Woody p lants of  medium height  (60 -  120 cm)

formed the single most important group of plants selected by

the goat (42,9o/o, P<0,20), with Phaeoptilum spinosum being

the  p re fe r red  spec ies  (31  ,4%,  P<0 ,001 ) ,  f o l l owed  by

Eriocephatus luederitzianum (10,6%) and the invasive Acacla

mellifera (10,3%). In contrast, woody plants constituted only

15,1o/o of the natural veld, which was dominated by grasses

(69,7%), indicating that woody plants were specifically selected

by the goat. The trial confirms that dietary overlap between
goats and grazing species of l ivestock is minimal, at least

dur ing the dry season,  in  Namibian Highland savannah veld

in fa i r  condi t ion.

INTRODUCTION

Goats are predominant ly  browsers that  do not  seem to

compete with cattle and sheep when roaming free in the natural

ve ld ,  because  the  l a t t e r  two  l i ves tock  spec ies  a re
predominant ly  grazers.  However,  goats are opportunis t ic

feeders and uti l ize a wide spectrum of vegetation, including

many non-woody, herbaceous plants, especially when their
preferred browse species are in short supply. Under such

cond i t i ons  t hey  m igh t  compe te  w i th  g raz ing  l i ves tock
(Devendra & McLeroy, 1988; Devendra, 1990). More needs

to be known about the forage preference of goats to determine

under what  condi t ions they might  compete wi th graz ing

livestock in Namibia and how they can be employed to uti l ize

the woody component of savannah vegetation effectively
(Bester & Reed, 1998).

Savannah veld types,  consist ing of  a cont inuous,  grass-

dominated layer of herbaceous plants and a discontinuous layer

of woody plants (Skarpe, 1991), offer an opportunity to keep
goats in addition to grazing livestock, effectively increasing the

carrying capacity of the veld; a concept based solely on the

consumption of grass (Meissner et al., 1983; Hardy, 1996).

Complementary resource use increases animal production

(Danckwerts & Tainton, 1996; Bester & Reed, 1998). African

savannahs are highly seasonal and feed supply from woody

and herbaceous components fluctuates widely (Skarpe, 1991 ;
Trollope et al., 1996) and may cause more competition between
browsers and grazers in  some years than others.  Many
Namibian savannah veld types, which cover64Yoof the country,
are encroached by bush due to grazing mismanagement. An

estimated 30 - 50% of the grazing potential of about 10 mill ion
ha of commercial farmland has been lost as a result, equivalent
to N$100 mi l l ion annual ly  (Moyo et  a l . ,  1993).  These condi t ions
may offer goats an ideal environment.

Goats are popular in Namibia and are nearly as numerous as
cattle (2,0 mill ion) and sheep (2,2 mill ion). However, 70% of

the goat  populat ion of  1,8 mi l l ion occurs in  communal  areas
(MAWRD, 1997), indicating that goats are sti l l  under-uti l ized
in commercial areas encroached by bush. Possibly there is a
lingering fear amongst commercial farmers that goats compete
with grazing l ivestock more than is generally assumed. This
trial attempts to clarifu the forage preference of goats in a
typical savannah veld type in Namibia.

MATERIALS AND METHODS

An adult boer goat doe from within a whole flock was identif ied
and followed closely to study its forage preference. She was
observed undisturbed within a flock of about 150 other non-
lactating goat does without bucks in attendance during her
daily feeding regime in natural veld at Neudamm. The flock
roamed f reely  in  12 camps (E21to E32)of ,  in  tota l ,636 ha of
typ ical  Highland savannah (Giess,  1971) at  an a l t i tude of  1834
m above sea level, receiving a standard protein-mineral l ick
block supplement .  The goats were not  rest r ic ted in  thei r
movement by the stock-proof fences surrounding the camps
and could select their forage freely because of a low stocking
rate (approx. 25 ha/LSU in veld with an estimated carrying
capacity of 6 ha/LSU in 1997). When stocked lightly, goats

can express their true forage preference (Mbuti et al., 1996).

The selected doe as well as the flock was accustomed to the
observer at close range (<5m) on foot while feeding. During
an adaptation period of several days, it was established that
the periods of greatest feeding activity of the flock were
between 06:30 -  10:00 and 13:00 -  16:30.  Consequent ly ,  data
col lect ion commenced,  when i t  was considered that  the
presence of the observer did not cause deviating behaviour
by the doe or f lock, at 10 different opportunities (5 times in the
morning and 5 times in the afternoon) during these periods of
peak feeding activity, in May and June of ' l  997.

The observer followed the selected doe closely enough to see
wha t  vege ta t i on  was  consumed  and  to  i den t i f y  i t .
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"Consumpt ion"  was def ined as vegetat ion b i t ten of f  and

actually ingested. When several bites were taken off the same
plant before swallowing, this was recorded as one observation

only. Bite counting to quantify the relative amounts of different
p lant  species ut i l ized by goats is  a s tandard technique to

investigate the botanical composition of the diet, but is of

l imi ted value in  ident i fy ing herbaceous species (Nar j isse '

1991). Uti l ized plants were therefore grouped into woody,
grass and ephemeral plants, with only woody plants being

identif ied at species level. Woody plants were also sub-divided

into three groups according to height  (<60 cm,60 cm -  120

cm and >120 cm). Grasses were identif ied on the basis of

thei r  perennia l i ty  (annual /perennia l ) .  Ephemerals inc luded a l l

non-grass herbaceous plants l ike herbs and bulbs. Frequency

of consumption was calculated on a percentage basis for

species as well as groups of plants.

The forage preference of the goat doe was then compared to

the botanical composition of the natural veld, as determined

by systematic step-point sampling (Tothil l , 1987). A transect

was followed through the middle of the feeding area, cutting

across most major topographical features. Every 3 m along

this transect, an observation was made of the percentage

ground cover and of the species of plant growing on that spot.

lf the strike occurred on bare ground, the plant growing closest

to the strike was identif ied. "Bare ground" was any ground not

covered by a l iving plant. All plant species were identif ied and
grouped into the same groups as before, viz. woody plants

(three subgroups: <60 cm, 60 cm - 120 cm and >120 cm),
grasses (two subgroups: annual and perennial grasses) and

ephemeral  p lants.

Analysis of variance (Kruskal-Wallis) was performed on the

f requency  o f  p l an ts  consumed  by  t he  doe .  S ign i f i can t

differences between individual plant species and groups of
plants were calculated (Steel & Torrie, 1980). The frequency

of plants ingested by the goat doe was then compared to the

frequency of these plants in the feeding area. Whenever the
"contribution" of a plant or a plant group to the goat's diet is

d i scussed ,  i t  r e fe rs  t o  con t r i bu t i on  i n  numer i ca l  t e rms
(frequency), not in terms of mass, volume or energy value,

since the trial was based on bite counting.

RESULTS AND DISCUSSION

The composition of the diet of the goat doe, as determined by

b i t e  coun t i ng ,  i s  p resen ted  i n  Tab le  1 .  The  goa t  f l ock

encountered different ecological and vegetational units with

roughly similar main features but substantially different micro-

features as it meandered across the 636 ha feeding area.

The large standard deviation of the average consumption per

observation is explained by the heterogeneous nature of the

Highland savannah (hil ly with many different slope aspects)

and differences between individual camps due to previous

g raz ing  t rea tmen ts .  Desp i t e  t he  obse rved  va r i ab i l i t y ,

d i f ferences between p lant  groups were h ighly  s igni f icant

(P<0,001) with woody plants contributing more to the diet of

the goat (85,4%) than either grasses (5,6%) or ephemeral
p lants (9,0%).

The woody plant subgroup that supplied the largest proportion

of  forage (42,90/ ' )  was between 60 and 120 cm high,  a

convenient browsing height for the boer goat which, due to its

bipedal stance, is able to uti l ize vegetation normally out of

reach of small ruminants (Devendra, 1990). Taller (21 ,6ok)
and smal ler  (20,9%) woody p lants made an approximately
equal contribution to total consumption, but the differences

between height subgroups of woody plants was not statistically

s igni f icant  (P>0,20) .

Di f ferent  p lant  species contr ibuted s igni f icant ly  d i f ferent
proportions to the goat's diet (P<0,001). The medium{all shrub
Phaeopt i lum spinosum (31 ,4%) by far  made the largest

contribution, a bush popular with other browsers (e.9. kudu)

too. The second-largest contribution was made in about equal
parts by a small shrub, Eriocephalus luederitzianum (10,6%),

belonging to a genus not normally considered very palatable

(Le Roux et al., 1994) and the tall-growing, invasive Acacia

mellifera (10,3%), known to be palatable to l ivestock and game

(Coates-Palgrave, 1983). Together, these three woody plant

species supplied half the goat's forage intake! The next-largest
contribution to the goat's diet was made by ephemerals as a
group (9,0%), a medium-tall bush Catophractes alexandri
(8,9%) and the shrub Lebeckla sptnescens (8,6%). The latter

is known to be very palatable (Le Roux et al., 1994), while C.

alexandri is thought to be slightly less palatable. More than
three-quarters of the goat's forage intake was supplied by only
5 woody species and various ephemeral pants, confirming
that the boer goat is primarily a browser.

In total, more than 15 woody species contributed to the diet of

the goat. The bulk of the forage was supplied by only 5 woody
species,  whi le  10 suppl ied minor  ( less than 8%) amounts of

forage. Noteworthy amongst these is the Grewia genus,

because it contributed so l itt le (0,7o/o), although being a highly
palatable genus,  especia l ly  at  th is  t ime of  the year  when i t  is

bearing fruit (Coates-Palgrave, 1983; Mogorosi et al., 1996).

Also interesting is how litt le a shrub generally regarded as a
"fodder bush" amongst farmers, Leucosphaera bainesii,
features in  the d iet  (1,4%).

I t  is  in terest ing to note the re lat ive ly  h igh proport ion of

ephemerals in the diet of the goat at this time of the year
(autumn to early winter). Normally, ephemeral plants do not

contribute substantially to veld forage in autumn because they

complete their l i fecycle early, wither and die before the onset
of the cold and dry winter months (Tainton, 1988). However,

the 1996/97 rainy season, although an average one (330,7

mm or91% of  the long- term average ra infa l l  o f  363,0+158,03
mm),  brought  good late ra ins in  March,  probably expla in ing

the persistence of ephemeral vegetation late into autumn.
Goats are known to select positively for ephemerals (Devendra

& McLeroy, 1988) and this preference was confirmed in this
study. Unfortunately, due to the manner of visual observation,
the indiv idual  ephemeral  species could not  be ident i f ied.
Ephemerals as a group contributed more to total consumption
than grasses (9,0% vs. 5,6%), although this difference was

not statistically significant (P>0,20).

Grass was plentiful in the feeding area due to a favourable

58 AGRICOLA2OOO



rainy season, yet it contributed only 5,6% to the total intake of
vegetation by the goat, significantly less than any of the 5
major browse species discussed earlier (P<0,05). Most of
the grass consumed was perennial, which at this time of the
year was still slightly green at the base, compared to the annual
grasses which had already withered and died.

The percentage ground cover and botanical composition of
the natura l  ve ld is  presented in Table 2.  fhe botanical
composi t ion of  the veld is  typ ical  of  Namibian Highland
savannah as described by Giess (1971). The veld was in a
fair condition according to the standard score sheet of Fourie
(1974) which was adapted slightly for the purpose of this trial.
Near ly  two-th i rds of  the ground was covered by l iv ing
vegetation, with grasses (69,7% occurrence) and especially
annual grasses (43,1o/o occurrence) dominant within the plant
community. The perennial grasses (26,60/0) so favoured by
sheep and cat t le  occurred more f requent ly  than e i ther
ephemerals (15,1o/o) or woody plants (1 5, 1 %) as a group. The
most frequently occurring annual grasses were Eragrosfis
cylindriflora, Melinis villosum, Enneapogon cenchroides and
Chloris virgata while the most frequently occurring perennial
grasses were Eragrostis nindensis, Anthephora pubescens,
Aristida meridionalis, Cenchrus ciliaris and Eragrostis
lehmanniana. Medium and tallwoody plants, including invasive
species such as A. mellifera, covered less than one-tenth of
the feeding area, another characteristic of savannah veld in
good condition (Skarpe, 1991).

Table 1. Percentage ground cover and plant groups occurring in the
feeding area of the goat flock

% ground cover/plant group Strikes Frequency (%)
Bare ground 109 35,9
Covered ground 1 9 5 64,1
1. Woody plants: all 46 15,1
Woody plants: > 120 cm 1 4 4,6
Woody plants: 60 - 120 cm '13 4 ,3
Woody plants: < 60 cm '19 6,3
2. Grasses: all 212 69,7
Annual grasses 131 43,1
Perennral grasses 81 26,6
3. Ephemeral plants 46 15,1
Total 304 100,0

The goat actively sought out woody plants for foraging, as
can be inferred from the contrast between the frequency of
woody  p lan ts  occu r r i ng  i n  t he  ve ld  (15 ,1%)  and  the i r
occurrence in the goat's diet (85,4%). In contrast, grasses of
any perenniality, which dominated the veld (69,7%), were
avoided by the goat (5,6% ol total consumption). Ephemeral
plants were consumed in a slightly higher proportion (15,1%)
than they occurred in the veld (9,0%). The most favoured
forage species, P. spinosum (31 ,4% consumption) was part
of the smallest vegetative component of the veld, viz. woody
plants 60 - 120 cm high (4,3% occurrence). The reversed order
of  dominance of  p lant  f requencies in  the veld and p lant

Table 2. Forage preference of a goat in the highland savanna of Namibia in the dry season

Forage species Consumption (average

per observation)

Gonsumption
(total)

Frequency of

consumption (%)

1. Woody plants: all 2384,1+1042,47 23841 85,4"
1a. Woody plants: >120 cm 602,2+434,59 6022 21,6b

Acacia erioloba 26,9!58,72 269 1 , 0
Acacia mellifera 288.0+337.67 2880 10,3
Acacia tortillis/ A. hebeclada 67,6!147,16 676 2,4
Peltophorum africanum 6 ,3+11 ,64 O J 0,2
Tarch o n a nth u s cam p h oratu s 142.8+158.34 1428 q l

Ziziphus mucronata 70,6+135,31 706 2,5
1b. Woody plants:60 - 120 cm 1198,1+814,14 11981 42,9b

Catoph ractes alexandri 249,6+285,09 2496 8,9
Grewia spp 18.8+25.84 188 0,7
Phaeoptilum spinosum 875.6+613.09 8756 31,4
Phaeoptilum spp. 54,1+66,11 541 1 0

1c. Woody plants: < 60 cm 583,81367,83 5838 20,9b
Eri ocep h al u s I u ede ritzi a n u m 297,1+299,90 2971 10,6
Justicia guerkeana 7,5+20,33 7E 0,3
Lebeckia sprnescens 239.0+229.66 2390 8,6
Leucosphaera bainesii 40,2+58,12 402 1 , 4
2. Grasses: all 158,2+66,24 1582 5,6"
Annual grasses 8,6+9,34 86 0,3
Perennial grasses 149,6+61,32 1496 5,4
3. Ephemeral plants 250,1+240,19 2501 9,0"
Total 2792,4+1158,32 27924 100,0%

',b "figures with different superscripts differ significantly (P<0,001 )
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frequencies in the diet selected by the goat confirms that the
goat prefers to browse, even if herbaceous material is in

oversupply. Although the feeding area of the goat f lock was

not grazed simultaneously by other, grazing l ivestock species

and this study was performed during the dry season only, the
preference of browse to grasses is plain and goats would

therefore not have competed for forage with grazing l ivestock
under these conditions. The need remains to repeat this trial

du r i ng  t he  ra iny  season ,  s i nce  b rows ing  and  g raz ing
preferences of goats are known to be affected by season
(Raats et al., '1 996) and dietary overlap with grazing l ivestock

might  be more pronounced at  d i f ferent  t imes of  the year

(Nar j isse,  1991).

CONCLUSION

The goat in this study was offered a free choice of forage in

veld dominated by grass, i.e. ideal conditions for predominantly
grazing l ivestock such as cattle and sheep. The results indicate

that the goat would not have competed for forage with grazing

livestock under these conditions, as it concentrated to a large
extent on the browse production of woody plants and virtually
ignored grasses. Goats can be expected to compete even
less with grazing l ivestock when bush densifies, as is the case
with vast areas of commercial farmland in Namibia. The results

of this trial are in agreement with other forage preference trials
in semi-arid areas of southern Africa (Du Toit & Blom, 1995;
Du Toi t  e t  a l . ,  1995) and Afr ica (Abate et  a l . ,  1995;  Nolan,
1996) in which the goat was found not to compete significantly
with grazing l ivestock species for forage.
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