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ABSTRACT
The study sought to determine the extent of community disturbance by comparing vegetation
attributes (physiognomic structure and diversity) of Insindi A1 resettlement area adjacent to the
Insindi commercial farm, Gwanda (Zimbabwe). Research methodology entailed the land systems
approach. Tree and grass species sampling were subsequently done. Indirect gradient analysis
using the Detrended Correspondence Analysis (DCA) technique was done. Comparison of species
diversity in the disturbed and the relatively undisturbed area was determined using a statistical
package called Palaeontological Statistics (PAST). Relative species abundances between the two
vegetation stands were not significantly different (p-0.95601). Tree species diversity between the
two areas was significantly different (p-0.75866). Grass species relative abundance (p-0.98997) showed
that there was no significant difference between the two areas. Grass species diversity (p-0.90723),
grass cover (p-0.795) and grass density (p-0.528) revealed that the two grass stands were significantly
different. Anthropogenic activities have had a significant impact in terms of community composition.
In order to enjoy the full benefits of the fast track land reform, robust technical support has to be
availed to reduce environmental degradation taking place in the area.
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INTRODUCTION
The structure of plant and animal communities in
many natural ecosystems is largely influenced by
the natural or anthropogenic disturbances
frequently occurring in the system.1-3 Disturbance
was viewed as a negative force that destroys
climax assemblages and brings instability in the
system4, while others considered it as a positive
force that might increase species diversity in the
community by preventing competitive exclusion
by dominant species.5,6 The Intermediate
Disturbance Hypothesis is critical in explaining
community structure.7-8 It is against  this
background that the study sought to investigate
rangeland disturbances caused by Zimbabwe’s

Fast Track Land Reform (FTLR). The null
hypothesis of the study was that smallholder (A1)
resettlement model has not caused any community
disturbance and the alternative hypothesis was
that smallholder (A1) resettlement model has led
to intense community disturbance. The study area
is located between 20º 53´S and 20º45´S and
between 28 º 57´E and 29 º 03´ E.

AIMS  AND  OBJECTIVES
The general objective of the study was to assess
the extent of rangeland degradation by comparing
plant attributes (physiognomic structure and
species composition) in a disturbed area (Insindi
small-holder resettlement area) with a relatively
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undisturbed area (Insindi commercial farm). Key
activities were to compare tree species diversity,
grass species diversity, grass density and grass
cover in Insindi smallholder resettlement area and
the Insindi commercial farming area.

METHODOLGY
 A comparative study was done between the
Insindi smallholder resettlement area (A1) and
the remaining section of Insindi commercial farm.
Research methodology entailed stratified
sampling using a landscape based classification
system called the land systems approach9,10.
Sampling points were determined using11

approach.  Six sampling points were established
in the Insindi smallholder resettlement area and
six other points were also established in the
Insindi commercial farm, making a total of twelve
points. Tree sampling was done along transects
measuring 15m each along cardinal points.
Woody vegetation encountered was recorded.
Tree height and diameter at breast height were
also captured.  A key for the identification of
trees was used12.  Grass species were also
collected on three 1m by 1m quadrats along each
transect established for vegetation sampling
across all sites. The quadrats were each
separated by a distance of 5m. A total of 72
quadrats were established for both the disturbed
and undisturbed area.  A key for the identification
of grass species was used13. Grass density was
determined using14 method. The point transect
method was used to calculate grass cover along

transects established for tree sampling14. Indirect
gradient analysis technique of Detrended
Correspondence Analysis (DCA) using a
package called CANOCO 4.0 console was done
to analyse species data. Comparison of species
diversity in disturbed and relatively undisturbed
area was determined using a statistical package
called Palaeontological Statistics (PAST) version
1.26. In order to establish the significance of the
difference between the two vegetation stands,
the unequal variances t-tests at 0.95 significance
interval was also computed with respect to
relative abundance, diversity, grass cover and
grass density  using PAST.

RESULTS  AND  DISCUSSION
The relatively undisturbed area had a higher
floristic composition compared to the disturbed
vegetation stand. Relative species abundance was
not significantly different (p-0.95601) in the two
vegetation stands. Diversity of life was generally
higher on the commercial farm compared to the
resettlement area (Table 1).  The results
(p-0.75866) revealed that diversity between the
two vegetation stands was significantly different.
The results are in conformity with findings that
disturbance affects community composition15.
Tree species abundance and diversity were
generally higher in the commercial farm compared
to the resettlement area. With respect to tree
communities, the study is also consistent with the
Intermediate Disturbance Hypothesis7 since
disturbance can be considered to be neither

Resettlement Area Commercial farm

Taxa 8 9

Individuals 197 310

 Dominance 0.27 0.1617

Shannon H 1.624 1.943

Evenness e^H/S 0.6339 0.7757

Simpson index 0.73 0.8383

Equitability J 0.7808 0.8844

Fisher alpha 1.675 1.733

Berger-Parker 0.4569 0.229

Table  1 : Comparison of diversity between resettlement area and commercial farm
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Fig. 1 : A DCA plot for the trees from the resettlement area (A, B, C, D, E and F) and trees from
Commercial farm (F, G, H, I, J, K and L)

frequent nor rare in the relatively stable
commercial farm which had higher species
richness compared to the resettlement area. On
the other hand, the resettlement area could be
experiencing intense and frequent disturbance
with a consequent of undermining biodiversity as
per predictions of the Intermediate Disturbance
Hypothesis. The t-test confirmed that in terms of
tree species (p-0.64159), diversity was
significantly different between the two vegetation
stands. The study also concurs with findings of16-

18 that either increasing or decreasing disturbance
changes overall community structure since the
two communities are assumed to have been the
same before subdivision of the farm caused by
the fast track land reform.
The findings are also in conformity with the view
held by7, that disturbance is a negative force and
destroys climax assemblages and brings instability
in the system. They are also consistent with the
findings of 19, who found that species diversity
and abundance markedly declined from
undisturbed to the disturbed stands, in their study
on the community composition and tree population
structure of three forest stands of different degree
of disturbance in the sub-tropical broad-leaved
forest of Meghalaya, India.
The canopy structure comprised of
Colosphospermum mopane (L) in both the
commercial and resettlement area. Tree height
averaged about 6m in the resettlement area and

about 9m in the commercial farm. The under
canopy structure essentially, comprised of
Dichrostachys cinerea (W). The resettlement area
had generally few trees in higher Diameter at
Breast Height (DBH) classes (20-24cm and 25-
29cm) than the commercial farm.  These results
also buttress the view that disturbance affects
community structure and composition.
The first axis of the DCA scores explained 42.3%
of the total variation.  It also separates sampling
sites into two distinct clusters comprising of E, K J
and L on one hand and sites A, B, C, D, G, H and I
(Fig. 1). The E, K J and L cluster was unevenly
dominated by sites from the commercial farm. In
terms of species it was dominated by Terminalia
sirecea (B)  and Peltophonim afrzanum  (S).
These results are consistent with the land systems
aprroach9,10 as sites that are  in the same land facets
were more or less closely located on the ordination
diagram though some pattern indicating the
intensity of disturbance could also be discerned
(Fig. 1).The maximum sample score along the first
axis was 5.0794 meaning that the gradient length
is 5.0794 SD units.  On the other hand, the
maximum second axis sample score was 1.501 SD
units. The opposite ends of the second axis are
therefore rather similar.  The results (p-0.64159)
revealed that there was a significant difference in
sample scores for the first axis between the two
vegetation stands and so was the DCA tree species
scores first axis  (p-0.002553).
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Fig. 2 : Tree species importance curve for Insindi Resettlement area and Insindi Commercial farm

Table 2 : Comparison of grass cover and density between the resettlement and commercial farm

Tree results also show a unimodal distribution of
species as location of tree species on the
ordination diagram suggest preference to specific
ecological conditions. The resettlement area had

a higher dominance or low evenness distribution
on trees compared to the commercial farm
(Fig.  2).  The dominating species was
Dichrostachys cinerea (W) in both areas.

Commercial farm
With respect to grass, a total of 601 individuals
were collected from Insindi commercial farm as
compared to 508 individuals from the resettlement
area (Table 3). In terms of relative abundance,
palatable grass species dominated the commercial
farm and unpalatable dominated the resettlement
area. With respect to grass relative abundance, the

results (p-0.98997) revealed that there was no
significant difference between the two areas. In
terms of grass cover (Table 2), the results (p-0.795)
reveal that there was significant difference
between the two areas. Hence the null hypothesis
is rejected. With respect to grass density (p-0.528)
at 0.95 confidence interval (Table 2), the two
vegetation stands were significantly different.

             Species Resettlement Commercial farm
              Name %age cover Density/m² %age cover Density/m²

Hyparrhenia filipendula 13.9 0.8 6.9 0.5

Panicum coloratum 6.9 0.1 9.7 0.8

Eragrostis rigidiors 5.6 1.1 15.3 1.7

Digitaria pentzii 9.7 0.4 11.1 1.4

Sporobolus panicoides 16.7 0.8 12.5 0.4

Echinochla colonum 13.9 0.8 6.9 0.1

Heteropogon contortus 12.5 0.9 11.1 0.6

Elionurus  argenteus 5.6 0.8 12.5 1.1

Tricholaena monachne 8.3 0.4 8.3 0.5

Aristidia juciformis 6.9 0.3 9.7 0.5

Total 100 6.4 100 7.6
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Grass species relative abundance was high but
diversity lower in the commercial farm due to the
effects of controlled grazing by the paddock
system. This suggests that there is lower
disturbance in the commercial farm resulting in
lower diversity and dominance by Eragrostis
rigidior as per predictions of the Intermediate
Disturbance Hypothesis. Therefore, the land reform
was not as catastrophic as portrayed in some

literature such as 20-22. The results are in conformity
with findings by that the land reform has not
ultimately destroyed agriculture in Zimbabwe.
Comparison of grass diversity between
resettlement area and commercial farm
Grass diversity was higher on the resettlement
area compared to the commercial farm (Table
3). The results (p-0.90723) revealed that there
was significant difference between the two areas.

Table 3 : Comparison of diversity between resettlement area and commercial farm

Resettlement area Commercial farm

Taxa 10 10

Individuals 508 601

Dominance_D 0.1154 0.1341

Shannon_H 2.221 2.148

Simpson_1-D 0.8846 0.8659

Evenness_e^H/S 0.9216 0.8568

Equitability_J 0.9645 0.9329

Fisher_alpha 1.765 1.704

Berger-Parker 0.1634 0.2246

Grass results are also in conformity with the
Intermediate Disturbance Hypothesis since higher
species diversity was found in the resettlement
area (disturbed area), suggesting that new niches
have been opened due to disturbance. The high
grass diversity in the resettlement area could be
due to grazing intensity as paddock fences have
been destroyed. As such there is free range
grazing leading to overgrazing compared to the
commercial farm where grazing is controlled
through the paddock system. With respect to grass
species diversity (p-0.90723), there was
significant difference between the two areas.
The first axis of DCA scores explained 40.5% of
the total variation whilst the second axis of the
DCA scores explained 57.2% of the total variation.
The first axis separates sample sites into two
distinct groups (E, F, DK and L and A, B, C, G
and H) with an intermediary set comprising points
I and J, both from the commercial farm. Both
distinctive groups are dominated by sites from the
resettlement area (Fig. 3).   Sites A, B, G and H
are located on the far right hand side of the

ordination diagram since they are found in the
same land system. Most species are clustered
around site K indicating high abundances in this
site (Fig. 3). However, some species have been
deleted from (Fig. 3) to enhance clarity.
With respect to grass inertia, sampling sites were
also separated into clusters in conformity with the
land systems approach9,10 and the intensity of use
(Fig. 3). Unpalatable grass species such as
Hyparrhenia filipendula dominated grass cover
in the resettlement area, suggesting that there was
selective grazing since grazing was not controlled.
On the other hand there was significant grass
cover of both palatable species such as Eragrostis
rigidior and unpalatable species such as
Echinochla colonum suggesting that where
grazing is controlled by paddocks, there is even
utilization of grass resources.
Sample scores for the first axes revealed that the
two grass stands were significantly different
(p-0.78465) and so were the species scores
(p-0.01369). The longest sample gradient was
3.4857 indicating higher species diversity. The
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Fig. 4 : Grass species importance curve for commercial farm and resettlement area discussion

Fig. 3 : DCA plots for the grasses from resettlement area (A-F) and Insindi Commercial farm (G-L)
second highest sample score was 0.57854 indicating
that the opposite ends of the axis is rather not similar.
Species distribution in the commercial farm was not

even but showed dominance by Eragrostis rigidior
compared to the resettlement area that exhibits a
more even distribution pattern (Fig. 4).

CONCLUSION
Anthropogenic disturbances cause disruption of
vegetation structure and changes species
composition which ultimately leads to reduction
of tree species. Disturbance can either be a
negative or positive force in the community as
the tree and grass results revealed in this study.
Therefore, the null hypothesis is rejected with
respect to tree and grass diversity, sample and

species scores, grass cover and grass density in
the two vegetation stands. However, the null
hypothesis is accepted with respect to grass and
tree species relative abundance. The fast track
land reform, particularly smallholder schemes has
led to community disturbance but rangeland
condition is still relatively good to support the
farming communities as grass relative abundance
data revealed. However, disturbances caused by
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smallholder resettlements in semi arid regions of
Zimbabwe if not properly managed could have
serious and irreversible environmental effects in
the near future. This could also undermine the
local beef and wildlife economy which form the
backbone of livelihoods in semi arid areas of
Zimbabwe. In order to achieve full benefits of
the fast track land reform programme, technical
support is required to reduce rangeland
degradation in the smallholder resettlement areas.
This support could be in the form of systematic
rangeland monitoring based on robust benchmarks
of rangeland conditions in small holder
resettlement areas to allow for appropriate
management interventions and also resuscitation
of paddocks in order to reduce overgrazing and
land degradation in fast track resettlement areas.
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