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Ecosystem Dynamics in Semi-arid Botswana
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ABSTRACT. We investigated vegetation dynamics in relation to livestock grazing as perceived by pastoral farmers in different
regions of Botswana. A structured questionnaire was used to collect farmers’ understanding of vegetation changes and causes
within three different grazing lands. The pastoral farmers’ description of dominant vegetation differed significantly both at the
local and district level, which suggests that rangelands consist of patches dominated by different grasses and woody vegetation.
Most pastoralists indicated that grass composition has undergone changes, and unpalatable grasses such as Aristida congesta 
and Megaloprotachne albescens are increasing. The different factors perceived by pastoral farmers to cause changes in vegetation
composition included rainfall, overgrazing, and fire. Bush encroachment is considered to be more common in communal grazing
land than in ranches. According to pastoral farmers, the ranching system is less degrading to the environment and more sustainable
for livestock production than is communal grazing.
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INTRODUCTION
The savanna ecosystem is used largely for livestock grazing
(Bagchi and Ritchie 2010), and prolonged overgrazing is
associated with land degradation (Cheng et al. 2011).
Overgrazing, which refers to the overutilization of grazing
resources, by livestock promotes the increase in undesirable
herbaceous plant species and bush encroachment, which are
all indicators of rangeland degradation (Katjiua and Ward
2007). Degradation is the permanent loss of rangeland’s
biological or economic productivity in arid and semi-arid
environments (Thomas 2008). The perspective and
interpretations of rangeland degradation are highly
controversial (Abel and Blaikie 1989, Dougill et al. 1999,
Dahlberg 2000b, Skarpe 2000) and dominated by researchers,
policy-makers, and extension workers (Dougill et al. 2002,
Reed and Dougill 2010). Pastoralists’ perception and
ecological knowledge of vegetation changes are often ignored
(Roba and Oba 2009) despite the debate about their role in
rangeland degradation (Butt 2010). Yet, pastoralists are
known to have extensive ecological knowledge (Berkes et al.
2000, Ladio and Lozada 2009) which could complement
scientific knowledge (Oba and Kotile 2001) and contribute to
improved understanding and sustainable management of
savanna ecosystems (Reed et al. 2011). 

In Botswana, livestock production is a dominant economic
activity practiced in communal and ranching lands (Masike
and Urich 2008). The grazing resources in communal land are
managed as common pool resource in tribal land, and animals
are allowed to roam freely around waterpoints. The ranching
system is practiced in fenced freehold land and tribal land
owned and managed by private individuals or groups. The
general perception of policy-makers is that the ranching
management system is environmentally sustainable and

therefore a solution to overgrazing in communal land
(Botswana Government 1975). Overgrazing is associated with
communal grazing because there is no clear land tenure or
property rights agreements that make it conducive for the
farmers to invest in conservation of shared rangelands
(Thomas 2008). However, that perspective is challenged by
nonequilibrium theory, which attributes vegetation changes in
arid environments mainly to stochastic abiotic factors,
particularly rainfall variability (Ellis and Swift 1988, Westoby
et al. 1989). This creates doubts about the relevance of
rangeland carrying capacity, stocking rates, and grazing
policy, which are considered to be key to sustainable
management of ranches (Ellis and Swift 1988). Although both
the communal and ranching lands are well researched (Thomas
et al. 2000), there are limited long-term studies that compare
vegetation conditions between grazing management systems.
Given that pastoralists interact with their environment
regularly and share ecological knowledge between
generations (Roba and Oba 2009), they could provide a long-
term ecological perspective of vegetation changes in
rangelands and the underlying causes (Bart 2006), which is
normally lacking in most ecological studies (Brook and
McLachlan 2008, Knapp and Fernandez-Gimenez 2008).  

Pastoral communities are known to have elaborate knowledge
of plant species composition and palatability to grazing
animals, and trends in vegetation change in response to factors
such as rainfall variability and grazing pressure (Davis 2005,
Oba and Kaitira 2006). This knowledge and perception has
significant influence on the management strategies adopted to
exploit a particular ecosystem (Ellis and Swift 1988). Hence,
it is essential to understand how pastoral farmers perceive
rangeland conditions and the extent of degradation in both
communal grazing land and ranches. Common understanding
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Table 1. The biophysical features of the study sites.

 
Site name District

Mean annual
precipitation

(mm)
(1988–2009)

Soils Vegetation

Goodhope Southern 475 Noncalcareous loam Acacia giraffae tree savanna
Matlolakgang Kweneng 434 Noncalcareous sand Central Kalahari bush savanna
Xanagas Gantsi 368 Calcareous Northern Kalahari tree and bush savanna

of rangeland degradation by both researchers and pastoral
communities is crucial for combating rural poverty and
environmental degradation (Kessler and Stroosnijder 2010),
and is relevant to all stakeholders.  

Previous studies conducted in Botswana have provided broad
knowledge of local perceptions of environmental degradation
associated with dominant livelihoods such as arable farming
and veld products exploitation (Chanda 1996, Ringrose et al.
1996). However, community-based ecological knowledge
differs based on interests like veld products and grazing (Oba
et al. 2008). We focus specifically on knowledge and
perception of vegetation dynamics and livestock grazing in
both communal grazing lands and ranches. Traditional
ecological knowledge is unique to different places and
communities (Fernandez-Gimenez 2000), and even to
different individuals within a community. Therefore,
examining the pastoralists’ ecological knowledge under
different cultural and environmental conditions is expected to
provide a broader understanding of ecosystem dynamics. Our
objectives are to use pastoral ecological knowledge to (i)
characterize the composition of grass species, (ii) characterize
the dynamics of woody vegetation, and (iii) compare the
effects of rangeland management systems on vegetation and
livestock production in different ecological systems.

MATERIAL AND METHODS

Study area
The study was carried out in three sites located at Xanagas,
Matlolakgang, and Goodhope (Fig. 1). The three sites
represented the ecological variation across the country. Three
fenced ranches, one from each site, were randomly selected
from a list of ranches used as monitoring sites in different
regions of Botswana. Data were also collected from communal
grazing lands close to selected ranches. The communal grazing
land did not have well-defined boundaries and was shared by
communities from several different villages. Subsequently,
the sampling area for Xanagas included pastoral farmers from
the villages of Karakubis and Charleshill, while the
Matlolakgang sample area consisted of Ngware, Malwelwe,
and Molepolole villages. In Goodhope, the sampled farmers
included those from Sheep farm and Metlojane villages. The
study sites also represented different ethnic groups (e.g.,

Bakgalagadi, Basarwa, Baherero, Bakwena, Barolong, and
other Tswana tribes); therefore, the results are likely to have
wide application regionally and nationally. The three study
site areas were located in savanna biome but were
characterized by different biophysical features (e.g., rainfall
and soil type), as described in Table 1.

Fig. 1. Locations of the three study sites in Botswana
(Matlolakgang is located between Malwele and Ngware).

Sampling and data collection
Data on vegetation dynamics in grazing lands were collected
between May and June 2009 using a structured questionnaire.
This approach is increasingly being used by ecologists to
investigate changes in ecological systems associated with
human behavior (White et al. 2005). Rapid assessment
interviews with local people are relatively inexpensive and
provide reliable information on resource trends (Jones et al.
2008). Even though the structured questionnaire is not flexible
enough to allow in-depth discussion of some topics, its use in
this study was preferred to that of semi-structured interviews
because it standardized the way respondents were asked
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questions by different interviewers in order to minimize
sources of error (e.g., inter-interviewer variability) (Bryman
2004). The questionnaire consisted of both close- and open-
ended questions, but open-ended questions were coded during
data entry. The questionnaire was dominated by open-ended
questions to allow respondents to express their knowledge of
rangeland condition in their own terms, as suggested by
Bryman (2004). 

The interviews were conducted face-to-face with individual
pastoral farmers using the national language of Botswana,
Setswana, which is mostly understood throughout the country
(Mbaiwa and Stronza 2011). A total of 125 respondents from
the pastoral communities in the three study sites were selected:
Goodhope (n = 38), Matlolakgang (n = 42), and Xanagas (n 
= 45). Initially, the target sample size per site was 50, but this
was not achieved because some pastoralists were away from
both villages and cattle-posts, where livestock are kept in
communal land, during the survey period. There was no formal
list of pastoral farmers at each site; therefore, either male or
female respondents were selected from alternating households
from a random starting point (household) to ensure that
households had a fair chance of being selected irrespective of
their social background. 

The pastoralists had to characterize the grass composition
within their grazing area by describing (i) dominant species,
and (ii) grazing desirability or palatability of dominant grasses
as very palatable, palatable, or unpalatable. Similar Setswana
names are used for different grasses, so the validity of the
results of this study was increased by asking pastoral farmers
to describe species in detail or show enumerators the species
in the field whenever the local name was not specific. The
pastoralists also had to describe (iii) trends in individual grass
species by indicating whether a particular species had
increased (increasers), decreased (decreaser), or remained
stable (stable) within the past five years or within historical
knowledge. Other authors (Roba and Oba 2009) indicated that
pastoral farmers commonly use terms such as increasing, not
changing, or decreasing during assessment of species trends.
Pastoralists were also asked whether grass composition had
changed historically and what were the causal factors linked
to the observed changes. 

In order to characterize woody vegetation within their grazing
lands, pastoralists were asked to describe (i) the dominant
woody plant species, (ii) their trend as stable, increasing, or
decreasing, and (iii) their suitability (palatability) to grazing
animals as very palatable or not palatable. Pastoral farmers
were also asked whether bush encroachment was a problem
within their grazing lands, what its impact was, and what
current management strategies were being used to address the
problem. Woody plant species associated with bush
encroachment were also identified by pastoralists. The
association between rangeland degradation and grazing

management systems was established by asking whether
observed degradation was common in either communal or
ranching grazing lands. The pastoralists were further asked to
indicate whether the perceived changes in grass composition
and bush encroachment were more pronounced in any
particular grazing management system.

Data analysis
The collected data on rangeland condition were analyzed
quantitatively using Statistical Package for the Social Sciences
(SPSS 15). Cross-tabulation and Chi-square tests were used
to determine differences between pastoralists’ responses
between sites. The response rates to some questions, such as
plant palatability to livestock, were low to the extent that it
was not possible to make comparisons between sites. In such
cases, the responses were grouped together irrespective of
study sites, and the general pattern was reported. A comparison
between young (≤ 30 years) and old pastoralists’ perception
of changes in grass composition and bush encroachment was
determined using Chi-square tests.

RESULTS

Grass compositions as perceived by pastoralists
Pastoralists identified different grasses as dominant at the three
sites (Table 2). However, Aristida congesta and Stipagrostis
uniplumis were considered to be dominant by more than half
of respondents in all three grazing lands, with A. congesta 
being identified as dominant by 97.4% and 88.9% of
pastoralists at Goodhope and Xanagas, respectively. A
significant proportion of pastoral farmers at Matlolakgang
(81%) identified Megaloprotachne albescens as a dominant
grass species in their grazing area. All pastoralists at Goodhope
mentioned Cynodon dactylon as an abundant grass species in
their grazing lands. Most pastoralists classified only C.
dactylon and Schmidtia pappophoroides as very palatable,
while most of the dominant grasses were largely perceived as
only moderately palatable for grazing. Among dominant
grasses, A. congesta and M. albescens were mainly perceived
as unpalatable for grazing. 

The rangelands at Goodhope and Matlolakgang were mainly
perceived to have undergone changes in grass composition
(63% and 73%, respectively), which significantly differed
with the perception of Xanagas pastoralists, who largely
indicated that grass composition had not changed (53.3%) (χ² 
= 22.3, P < 0.001). This perception was consistent between
younger (≤ 30 years) and older pastoralists (χ² = 4.4, P > 0.05),
but a significant number of pastoralists at Goodhope (21.1%)
did not know whether grass composition had changed. The
change in grass composition was characterized by an increase
in unpalatable grasses, such as A. congesta and M. albescens,
and a decline in moderately palatable grasses, such as
Eragrostis pallens, Eragrostis rigidior, and S. uniplumis 
(Table 2). The changes in grass composition were mainly
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Table 2. Proportions of pastoral farmers who indicated that different grasses were dominant within their rangelands.

 % of respondents who named species as dominant

Scientific name Local name
Grazing

suitability
/trends†

Goodhope
(n = 38)

Matlolakgang
(n = 42)

Xanagas
(n = 45)

χ² P value‡

Aristida congesta Seloka U/I 97.4 52.4 88.9 28.5 ***
Cenchrus ciliaris Mosekangwetsi P List of grasses 0 2.2 NA NA
Cynodon dactylon Motlho V/S 100.0 19.0 2.2 93.2 ***
Eragrostis pallens Motsikiri P/D 68.4 26.2 0 46.6 ***
Eragrostis rigidior Rathethe P/D 26.3 31.0 0 16.1 ***
Megaloprotachne albescens Mohaha U/I 0 81.0 0 92.3 ***
Schmidtia pappophoroides Tshwang V 0 11.9 55.6 39.9 ***
Stipagrostis uniplumis Tshikitshane P/D 55.3 59.5 53.3 0.35 NS
Urochloa trichopus Phoka P 0 2.4 55.6 51.6 ***
†(U) unpalatable, (P) palatable, (V) very suitable, (I) increasing, (S) stable, (D) decreasing
‡ *** = P < 0.001; NA => 20% cells have expected values less than 5; NS = P > 0.05

attributed to rainfall variability (Table 3), especially at
Goodhope (63.2%) and Xanagas (82.2%). Overgrazing was
another perceived causal factor for changes in grass
composition, particularly at Goodhope (60.5%), though less
so at Xanagas, where fire was suggested as a causal factor by
57.8% of respondents.

Woody vegetation composition as perceived by
pastoralists
Pastoralists identified different woody plant species as
dominant within their grazing lands, though Acacia species
were abundant in all regions (Table 4). A few woody plants
species, such as Acacia burkei (31%) and Dichrostachys
cinerea (78.6%), were perceived to be dominant by pastoralists
at Matlolakgang only, while Boscia albitrunca was considered
to be dominant by 65.8% of pastoralists at Goodhope.
Terminalia sericea was largely perceived to be dominant by
pastoralists grazing in Matlolakgang (83.3%) and Xanagas
rangelands (95.6%), both of which are located in sandy regions
(Table 4). Pastoralists generally acknowledged the importance
of woody vegetation as a browsing resource, though not all
woody plants were identified as suitable for browsing (Table
4). B. albitrunca, dominant at Goodhope, was considered to
be very suitable for browsing by 80.8% of pastoralists. Most
dominant woody plant species were considered to be
moderately desirable for browsing, with the exception of
Acacia erioloba, which was largely perceived as unsuitable
for browsing (64.3%).  

Bush encroachment was perceived as an environmental
problem by the majority of both young (≤ 30 years) and old
pastoralists (χ² = 2.33, P > 0.05) at all sites, though the
perception differed significantly between sites (χ² = 9.94, P <
0.01). Most pastoralists at Matlolakgang (88.1%) considered
their rangelands to be highly encroached by woody vegetation.
Goodhope and Xanagas rangelands were perceived to be
encroached by bushes by 68.4% and 57.8% of respondents,
respectively. Most of the dominant woody plant species

identified as encroachers were increasing in respective
rangelands, with the exception of B. albitrunca and Ochna
pulchra, which were largely considered to be declining in the
rangelands (Table 4). D. cinerea was largely considered to be
increasing in Matlolakgang rangelands (94.4%). 

The pastoralists’ perceptions of the effect of bush
encroachment on herbaceous vegetation at Goodhope,
Matlolakgang, and Xanagas differed significantly (χ² = 15.3,
P < 0.01). Most respondents at Goodhope (68.4%), Xanagas
(66.7%), and Matlolakgang (47.6%) indicated that bush
encroachment had led to reduced primary grass production.
However, some pastoralists, like 31.1% of the respondents at
Xanagas, indicated that bush encroachment had no effect on
grass productivity, while 28.6% of pastoralists at
Matlolakgang indicated that they did not know the effects of
bush encroachment on herbaceous vegetation. Most pastoral
farmers (80.8%) indicated that nothing was being done to
mitigate bush encroachment, while only 14.4% of all pastoral
farmers indicated that they were cutting down trees to control
bush encroachment. Small proportions (3.2% and 1.6%) of
pastoral farmers indicated that they practiced rotational
grazing and fire (burning) to control bush encroachment,
respectively.

Effects of rangeland management systems on vegetation
and livestock production
The pastoral farmers’ perception of the effect of rangeland
management systems on vegetation changes differed both
locally and between sites. The changes in grass species
composition were considered to be more pronounced in
communal grazing land than in ranches, especially at
Matlolakgang (Fig. 2a). But many pastoralists, particularly at
Xanagas (31.1%), indicated that changes in grass composition
were also common under the ranching system, while others
indicated that both management systems were affected
similarly (Fig. 2a). The pastoral farmers’ perception also
differed strongly on the occurrence of bush encroachment in
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Table 3. Factors considered to have contributed to changes in the composition of grasses.

 % of respondents at different sites
Factors Overall % of

responses
Goodhope

(n= 38)
Matlolakgang

(n= 42)
Xanagas
(n = 45)

χ² P value

Fire 25.6 7.9 7.1 57.8 38.2 ***
Overgrazing 46.5 60.5 23.8 15.6 21.1 ***
Rainfall 59.2 63.2 31.0 82.2 24.0 ***
†*** = P < 0.001

both communal and ranching rangelands between the study
sites (χ² = 30.8, P < 0.001). Bush encroachment was
considered to be a problem in communal grazing areas at all
sites (Fig. 2b), though some pastoralists, particularly in
Xanagas (37.8%), also reported an increase in woody
vegetation under the ranching system. However, 36.8% of
pastoralists at Goodhope did not know whether bush
encroachment was a problem in either of the two systems.
Pastoralists largely considered communal grazing land to be
more prone to overgrazing (70.4%) than were ranches (5.6%),
while 20.8% reported that both systems had a similar
degrading effect on the environment. Ranches were
considered by 74.4% of respondents to be more appropriate
for livestock production than was a communal grazing system.
About 18.4% of the pastoral farmers perceived both rangeland
management systems to be more sustainable for livestock
production, while only 7.2% favored the communal grazing
system.

DISCUSSION
The results of this study show that most pastoral farmers are
knowledgeable about grass composition, palatable plant
species, and trends in vegetation and their causes within their
local environment, as suggested in the literature (Fernandez-
Gimenez 2000). However, pastoralists’ knowledge is not
uniformly shared within or between pastoral communities, as
indicated by the lack of agreement on some aspects of
vegetation dynamics, which is consistent with other studies
(Knapp and Fernandez-Gimenez 2008, Kassam 2009).

Grass compositions as perceived by pastoralists
Pastoralists’ responses showed differences in dominant grass
species in their respective grazing lands, even at the local level,
which suggests that rangelands are spatially heterogeneous.
The heterogeneity of the grass composition across the
landscape was probably influenced by variability in soil
characteristics, grazing pressure (Cole and Brown 1976, Roba
and Oba 2009), and rainfall (Thomas and Twyman 2004), as
observed during the ecological assessment (Kgosikoma 2011).
The dominance of A. congesta, which is an increaser II species

Fig. 2. Grass composition change (a) and bush
encroachment (b) in relation to grazing management
systems as percieved by pastoralists at Goodhope (GH),
Matlolakgang (MK), and Xanagas (XG) (Missing columns
= no respondents).
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Table 4. Proportions of farmers who indicated that different woody plant species were dominant within their grazing areas.

 % of presence response at different sites
Scientific name Local name Browsing

suitability
/trends†

Goodhope
(n = 38)

Matlolakgang
(n = 42)

Xanagas
(n = 45)

χ² P value‡

Acacia burkei Mokgwa S 0 31 0 NA NA
Acacia erioloba Mogotlho U/S* 86.8 23.8 28.9 39.3 ***
Acacia hebeclada Sekhi S/I 73.7 4.8 68.9 49.3 ***
Acacia mellifera Mongana S/I 63.2 14.3 75.6 35.8 ***
Acacia tortilis Mosu S/I 97.4 14.3 0 97.9 ***
Boscia albitrunca Motlope V/D 65.8 16.7 0 49.5 ***
Dichrostachys cinerea Moselesele S/I 0 78.6 0 88.6 ***
Grewia flava Moretlwa S/I 92.1 21.4 71.1 44.9 ***
Lonchocarpus nelsii Mhata V 0 47.6 0 47.1 ***
Ochna pulchra Monyelenyele 0 9.5 0 NA NA
Terminalia sericea Mogonono S/I 21.1 83.3 95.6 54.5 ***
Ziziphus mucronata Mokgalo V/I 52.6 7.1 77.8 44.4 ***
† (U) unsuitable, S (suitable), (V) very suitable, (I) increasing, (S*) stable, (D) decreasing (based on majority of respondents)
‡ NA = > 20% cells have expected values less than 5; *** = P < 0.001

(Trollope et al. 1989), probably indicates that overgrazing is
occurring in both the ranches and communal grazing land due
to keeping a high number of livestock that exceeds the
rangeland’s carrying capacity. This is further supported by the
presence of few very palatable grass species, which may
suggest that these species are overgrazed, as reported in other
regions of Botswana (Reed et al. 2008).  

The pastoralists, particularly at Goodhope and Matlolakgang,
indicated that the composition of grass species had changed
such that palatable grass species such as E. rigidior and S.
uniplumis were being replaced by unpalatable species such as
A. congesta and M. albescens, which may be an indication of
overgrazing, as indicated in other studies (du Plessis et al.
1998, Roba and Oba 2009). However, the distribution of
grasses could also be influenced by species’ ability to adapt
to local environmental conditions such as moisture availability
and soil fertility (Muhumuza and Byarugaba 2009); therefore,
differences in the composition of dominant grass species and
trends could also be attributed to variability in rainfall and soil
fertility between the three sites.  

In fact, the pastoralists attributed changes in grass composition
mainly to rainfall variability, which is consistent with the
nonequilibrium explanation (Ellis and Swift 1988, Westoby
et al. 1989). This is supported by studies conducted in the
northeast part of Botswana, where local communities
indicated that changes in their ecosystem were caused by
variable rainfall (Chanda 1996, Dahlberg 2000a). Overgrazing
was another factor perceived by pastoralists to contribute
towards changes in the grass species composition, though
more than 50% of them did not associate vegetation changes
with livestock populations. According to Chanda (1996),
pastoral farmers tend to evade blame for overgrazing, and this
could explain why most of the respondents failed to mention

overgrazing as a cause of vegetation changes in this study.
Although fire is also known to influence the composition of
savanna vegetation (Furley et al. 2008, Devineau et al. 2010),
it was hardly mentioned by respondents in this study, except
at Xanagas. The possible explanation could be that the laws
of Botswana do not allow the use of fire as a management tool
in rangelands. In addition, the government has invested in the
construction and maintenance of firebreaks to reduce fire
incidences in rangelands. The other possible explanation is
that livestock grazing removes fuel load, which in turn reduces
the possibility of fire (van Langevelde et al. 2003).

Woody vegetation composition as perceived by
pastoralists
The perceived dominant woody plant species differed between
the three study sites, although Acacia mellifera and Grewia
flava were widely distributed in all three sites. The variations
in the composition of dominant woody plants could also be
explained by landscape patches and heterogeneity both within
each site and between sites, which is a function of rainfall
variability (Sankaran et al. 2005) and soil fertility (Boone
2005, Tefera et al. 2008). Pastoralists’ descriptions of
dominant woody vegetation may suggest that the landscape
consists of patches of land highly encroached or not
encroached, as suggested by patch dynamics (Meyer et al.
2009).  

The observation by pastoralists that bush encroachment was
occurring was further validated during ecological assessment,
particularly at Matlolakgang and Xanagas (Kgosikoma et al.
2012). Most of the woody plant species, such as A. mellifera,
G. flava, and D. cinerea, that were perceived by pastoralists
to be dominant have been associated with bush encroachment
throughout the Kalahari ecosystem (Tews et al. 2004, Thomas
and Twyman 2004), and therefore indicate that these grazing
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lands are overgrazed (Reed et al. 2008). The abundance of B.
albitrunca at Goodhope rangelands may indicate that part of
those rangelands are in good condition and are not overgrazed,
as suggested by ecologists (Reed et al. 2008). Furthermore,
the pastoral communities indicated that the increase in
encroacher woody plants in rangelands suppresses grass
productivity, which reduces grazing area for livestock. This
is in agreement with results of studies conducted in other parts
of Botswana (Dougill et al. 1999) and elsewhere (Angassa and
Oba 2008b), which also show that bush encroachment is
common in rangelands. Bush encroachment therefore
threatens the livelihoods of pastoral communities (Angassa
and Oba 2008a), especially in developing countries. 

Despite the negative impact of bush encroachment on grazing
land, pastoral farmers also indicated that woody plants were
important as feed for livestock. They indicated that the
increase in woody plants in rangelands was beneficial as an
essential fodder resource that supports livestock, as suggested
by Moleele (1998) and Dougill et al. (1999). Woody plants
such as B. albitrunca, G. flava, and D. cinerea are recognized
as an important component of cattle diet, especially during dry
periods, because of their nutrient-rich pods and their ability to
flush early after the dry season, which is in agreement with
observations by Moleele (1998). In addition, most of the
woody plant species considered to be suitable for browsing by
pastoral farmers in the this study are leguminous species,
which are likely to have a high crude protein content, probably
due to their ability to fix atmospheric nitrogen (Moleele 1998).
The importance of woody plants as a fodder source could be
the reason why most pastoralists in Botswana are currently
not controlling bush encroachment. However, the
consumption of the pods of woody plants by livestock is likely
to be a mechanism that enhances bush encroachment through
seed dispersal (Tews et al. 2004). It is, therefore, essential for
pastoralists and researchers to work together for bush
thickening to be controlled in savanna ecosystems.

Effects of rangeland management systems on vegetation
and livestock production
The effects of communal and ranching management on
vegetation change were as debatable among pastoralists as
they are among ecologists. However, a significant number of
pastoralists in the this study indicated that changes in grass
composition and bush encroachment were more pronounced
in communal grazing land, although the ranching system was
also affected. Pastoralists acknowledged that the communal
grazing lands are more degraded than ranches. In contrast, a
long-term satellite-based assessment of rangeland conditions
in Botswana showed that ranches were more degraded than
other land uses, including communal grazing land (Vanderpost
et al. 2011). But, ecological assessment indicated that bush
encroachment was high in both ranches and communal grazing
lands (Kgosikoma et al. 2012), as suggested by some
pastoralists. In a study conducted in Ethiopia, the Borana

pastoralists indicated that changing from pastoral land use to
ranches and private enclosures was a major cause of bush
encroachment in rangelands (Dalle et al. 2006, Angassa and
Oba 2008b), which contradicts the perception of pastoralists
in the current study. Similarly, another study conducted in the
Republic of South Africa showed that there was less bush
encroachment in communal grazing areas because woody
plants are cut and utilized by local communities (Wigley et al.
2009). The Botswana pastoralists’ perception that ranches
promote rangeland conservation could probably have been
influenced by the Tribal Grazing Land Policy (Botswana
Government 1975) promoted by the government of Botswana
through its extension services, which promote ranching as
sustainable grazing land use.  

Most pastoralists indicated that the ranching management
system was more sustainable for livestock production. This
could be attributed partly to dual grazing rights because those
allocated ranches are also allowed to use communal grazing
land (Tsimako 1991). Hence, most pastoralists prefer to have
ranches because this allows them to increase their herd sizes,
but their management does not necessarily change to promote
rangeland conservation (Motlopi 2006). Unlike the Masaai of
Kenya and Borana of Ethiopia, pastoralists in Botswana no
longer practice livestock herding (Reed et al. 2008) and are
therefore likely to lose livestock in communal grazing land as
animals go astray. Therefore, fenced ranches provide a more
secure alternative for rearing livestock, especially since
livestock owners spend more time away from the farm.
However, privatization of a common-pool resource such as
communal rangelands by absentee landowners threatens both
the sustainability of ecosystems and the livelihood of local
communities (Altrichter and Basurto 2008). It is therefore
possible that pastoral farmers of Botswana are unaware of the
implications of privatization of rangeland, which leads to
shrinkage of communal grazing land.

CONCLUSION
Pastoralists were knowledgeable about vegetation changes in
their grazing land, though ecological knowledge was not
uniformly shared. Their rangeland assessment indicated that
savannas are highly heterogeneous spatially, and are
dominated by different grasses and woody plant species. Yet,
loss of palatable grass and bush encroachment was common
in most grazing lands, which indicates that rangeland
degradation is occurring in some patches of grazing savanna.
The pastoral communities largely attributed changes in grass
composition to rainfall variability, though overgrazing and fire
were also mentioned. The pastoralists’ perception is that bush
encroachment negatively affects livestock production by
suppressing grass productivity but also contributes positively
as a valuable feed resource, particularly during the dry period.
Pastoralists largely associated rangeland degradation with
communal grazing lands, though some indicated that ranching
lands were similarly affected. The results showed that

http://www.ecologyandsociety.org/vol17/iss4/art27/
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pastoralists’ knowledge could complement scientific
knowledge and improve our understanding of savanna
ecosystems. Hence, participation of pastoral communities is
essential for monitoring rangeland conditions, and they should
work with researchers and policy-makers to control bush
encroachment.

Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/5247
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