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Abstract 
Grazing exclusion (GE) is the most effective rangeland restoration technique 
which facilitates species diversity and forage quality. This study aimed at as-
sessing short-term impact of GE and continuously grazed rangeland on rela-
tive frequency, dry matter yield and nutritive value of dominant grasses in an 
area invaded by Euryops floribundus. A plot of 2.5 ha was measured and the 
boundaries demarcated using tape measure and steal pins, the plot was fur-
ther divided into two subplots of 1ha each which were 5 m apart. One subplot 
was fenced and protected from grazing livestock, while one subplot was 
grazed continuously and not fenced. Three parallel belt transects of 100 m × 2 
m with 3 m apart were laid out in both subplots. Woody plants occurring 
within the transects were identified and recorded to determine density. In 
each subplot, a 0.25 m2 quadrant measuring was thrown randomly to take 
detailed records on plant species, relative frequency of species and herbage 
biomass. Four dominant species at the two sites were harvested to determine 
the nutritive value. Results indicate that grazing exclusion (GE) facilitates 
grass species diversity, subsequently sixteen and thirteen grasses species were 
recorded in the GE and uncontrolled grazed (UG) sites, respectively. Eragros-
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tis chloromelas (21.7%), and Themeda triandra (13.2%) had high relative 
frequencies in the GE site. Highest biomass production was recorded in the 
GE site (1400 kg·ha−1) compared to UG site (1102 kg·ha−1). Crude protein 
content was relatively lower at UG site (5.4% - 5.8%) as compared to GE site 
(7.2% - 7.8%). It was concluded that, GE showed a positive impact on a rela-
tive frequency (%), dry matter yield and crude protein content. UG creates a 
conducive environment for Euryops recruitment. Further studies are required 
to examine the impact of GE in long-term trial setup. 
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1. Introduction 

Grassland biome covers approximately 40% of the earth’s surface [1] [2]. Ex-
ploitation of grassland resources have become a major concern towards achiev-
ing United Nations’ Sustainable Development Goals [2]. Gradual deterioration 
or depletion of grazing resources through overgrazing and spread of undesirable 
plants were the most reported constraints hindering food security and livelih-
oods of communal farmers [3] [4]. According to [5], rangeland deterioration is 
associated with socio-cultural behaviour (anthropogenic activities) environmen-
tal factors and ecological processes such as the interaction between species 
communities and seed dispersal. 

Eastern Cape Province in South Africa is not an exception, invasion of Eu-
ryops floribundus has been reported as a primary threat on the sustainability of 
livestock production and livelihood of communal farmers [6] [7] [8]. The graz-
ing management system employed and spread of Euryops floribundus in the 
communal areas have changed native forage quality, nutritive value of herba-
ceous species, the hydrology and soil properties leading to land degradation [6] 
[8] [9]. 

[2] indicated that rangeland conservation is vital for sustainable livestock 
production in harmony with the United Nations’ Sustainable Development 
Goals. For restoration of rangelands, grazing exclusion is one the rangeland 
management practices which influences species diversity, forage quality and 
quantity [5]. Grazing systems such as the continuous or rotational grazing have 
a great impact on vegetation communities influencing forage quality and quan-
tity. Hence, knowledge on the dynamics of forage quality and quantity is critical 
because native vegetation constitute the main feed consumed by grazing animals 
in communal areas [10] [11]. The sustainability of rangelands requires a broader 
understanding on how grazing management systems may influence forage qual-
ity and diversity [10] [12]. 

Inappropriate application of rangeland management practices such as uncon-
trolled grazing has a profound effect on responses of herbaceous layer in terms 
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of species abundance [10] [12] [13] and nutritive value [10]. Therefore, under-
standing the nutritional status of native grasses, their dry matter yield and the 
dynamics of plant species in a community is vital for sustainable livestock pro-
duction [10]. Changes of weather patterns also create favourable conditions to 
alien plants, as a result, many grassland ecosystems in Africa are experiencing 
the introduction and spread of species previously unknown in the grazing 
communities [14].  

The presence of such woody invasive species, most of which undesired by 
grazing animals is posing a danger to the sustainability of livestock production 
since their presence is negatively affecting the growth and existence of desired 
herbaceous species [14]. In the current circumstance, there is the need to under-
stand the effect of the grazing management system employed and the presence 
of invasive woody species on relative frequency, dry matter yield and nutritive 
value of the herbaceous layer in grassland communities in the Eastern Cape 
Province. The objective of this study therefore is to evaluate the short-term im-
pact of grazing exclusion and continuously grazed rangeland on nutritive value, 
relative frequency and biomass production of selected grass species in the in-
vaded grassland communities.  

2. Methods and Materials  
2.1. Site Description  

The study was conducted at Mxe communal rangelands in Cala, Sakhisizwe local 
municipality under the Chris Hani District of the Eastern Cape Province. The 
area lies at 31˚32'39.17"S, 27˚37'22.73"E, with an elevation of 4017 m (Figure 1).  

The mean annual rainfall ranges between 430 mm - 790 mm, while the mean 
annual temperature varies from 14.7˚C to 37˚C [15]. Tsomo grassland is the ve-
getation type, which is characterised by gently-sloping lowland plains intersected 
by mountains [15]. The herbaceous layer is dominated by white grasses which 
are often grazed short or replaced by Euryops floribundus. Soils were derived 
from two parent material namely mudstone and shale [15]. Grazing capacity for 
the areas ranged from 4 - 8 hectare per large stock unit [16].  

2.2. Research Layout  

Research site was chosen based on vegetation uniformity and land use type being 
grazing [17]. In November 2018, a plot of 2.5 hectares was measured and boun-
daries demarcated using a tape measure and metal pegs. The plot was further di-
vided into two subplots, each measuring 1ha with the two subplots separated by 
5 m. One subplot was fenced and protected from grazing livestock (i.e. enclosure 
subplot), while the other one was not fenced and left open for continuous graz-
ing. The fenced subplot remained enclosed and not grazed for an entire year 
(November 2018-November 2019), for vegetation recovery. The fenced camp 
was identified as a grazing exclusion (GE) whereas the second subplot was un-
fenced and identified as an uncontrolled grazing (UG).  
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Figure 1. Study sites at Mxe communal rangeland in Sakhisizwe local municipality.  

2.3. Sampling Procedure 

In December 2019, data were collected after 12 months of rest (fallow) and 
grazing in the GE and the UG sites. Three parallel belt (50 m × 2 m) transects 5 
m apart were laid out in each subplot. Woody plants located within the transects 
were identified, counted and their heights measured. This was to determine tree 
density and tree class. Within the transects a quadrat measuring 0.5 m × 0.5 m 
(0.25 m2) was randomly thrown (i.e. three quadrants per transect) and herba-
ceous vegetation within a quadrat were identified and recorded to determine the 
type of herbaceous species present, their frequency of occurrence and the bio-
mass yield. Samples were harvested at about 5 cm from the ground level using 
scissors, three samples per transect were taken (i.e. total of 9 samples per sub-
plot). All the 18 biomass samples were oven-dried at 65˚C for 48 hours at Dohne 
Agricultural Development Institute to determine dry matter yield (kg·ha−1). All 
the identified herbaceous vegetation species were classified into four groups 
namely high desirability, desirable, less desirable and undesirable by using me-
thod of [18].  

2.4. Nutritional Value Analysis of Dominant Grasses Species 

Three dominant grasses species at both GE and UG sites were selected and har-
vested to determine the nutritive value. The selection of dominant grass species 
was based on the relative frequency percentage (those with high relative fre-
quency (%) were selected, three grass species per site as shown in Table 1). Six 
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grass tufts per grass species per site were harvested at ground level using scissors. 
After harvesting, samples of the same species per site were combined to form 
one sample per grass species. Therefore, three samples per site were store on well 
labelled paper bags and transported to Dohne Agricultural Development Insti-
tute for Laboratory analysis. All samples (six) were oven dried at 65˚C until con-
stant weights were obtained and later milled to pass through 1mm sieve to de-
termine their nutritional value. The selected species were Aristida congesta, Era-
grostis chloromelas, Eragrostis plana, Hyperrhenia hirta and Themeda triandra 
[12]. Ash content was analysed following the method of AOAC (1990). Nitrogen 
(N) was determined by the micro-Kjeldahl method [19]. Crude protein (CP) was 
calculated as nitrogen (N) × 6.2. Acid detergent fiber (ADF) and neutral deter-
gent fiber (NDF) were determined using the procedure of [20].  
 
Table 1. Relative frequency (%) of herbaceous species at grazing exclusion and conti-
nuously sites. 

 Relative frequency (%) 

Species Desirability Life form 
Uncontrolled 
grazing site 

Grazing  
exclusion site 

Panicum maximum HD P 0 3 

Themeda triandra (Iqunde) HD P 0 13.2 

Cymbopogon pospischilii 
(Isiqungu) 

LD P 3.9 5 

Hyperrhenia hirta  
(Igcelwana) D P 2.6 12.6 

Aristida congesta  
(Nokawusana) 

LD P 23.9 1.8 

Cynodon dactylon  
(Uqaqaqa) 

HD P 1.5 1.8 

Eragrostis capensis D P 7.8 4.6 

Eragrostis chloromelas D P 23.5 21.7 

Eragrostis curvula D P 0 4 

Eragrostis obtusa D P 5.9 1.7 

Eragrostis plana (Msuka) LD P 7.6 5.1 

Heteropogon contortus 
(Umkhonto) 

D P 1.9 9.2 

Microchloa caffra LD P 3.9 3 

Sporobulus africanus  
(Injinca) 

LD P 5.9 4 

Aristida diffusa  
(Nokawusana) LD P 3.9 0.8 

Non-grass plants UI UI 7.7 8.5 

HD = high desirable, D = desirable, LD = Less desirable and UI = Unidentified. 
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2.5. Data Analysis 

The recorded data were captured in an Excel spreadsheet for descriptive statis-
tics. However, Analysis of Variance (ANOVA) was performed for the forage 
yield and quality parameters (Ash, CP, ADF, NDF and biomass). The T-test of 
[21] was used to compare mean differences between GE and UG subplots. 

3. Results and Discussion 
3.1. Effect of Exclusion and Continuous Grazing on Herbaceous  

Vegetation  

The results showed that grazing exclusion facilitated grass species diversity, sub-
sequently, thirteen and sixteen grass species were identified at the UG and GE 
sites, respectively (Table 1). Aristida congesta (23.9%), Eragrostis chloromelas 
(23.5%) and Eragrostis capensis (7.8%) had high relative frequencies at the UG 
site. The abundance of increaser species at UG site showed that grazing without 
resting may have a detrimental impact on the decreaser species. [22] demon-
strated that continuous grazing may lead to the local extension of desirable fo-
rage species such as Panicum maximum and Themeda triandra. Eragrostis 
chloromelas had high frequency (21.7%) followed by Themeda triandra (13.2%) 
and Hyperrhenia hirta (12.6%) species in the enclosure site (Table 1). The re-
sults showed that GE had a positive impact on grasses and non-grass species. 
This finding is in line with the results reported by [5] and [23]. 

Grasses were dominant over non-grasses species in the GE. The GE site had 
94% grasses and 6% non-grass species while the UG site had 92% grasses and 8% 
non-grass species (Table 1). Among the grasses recorded, the GE site had 19% 
highly desirable species, 38% desirable and 38% less desirable species. On the 
other hand, the UG site had 7% highly desirable species, 38% desirable and 46% 
less desirable species (Table 1). Grazing exclusion has shown great potential for 
improving rangeland productivity for sustainable livestock production. The ab-
sence of decreaser species at continuously grazed site confirmed that grasses 
were selectively and heavily grazed. [22] reported that fire and herbivory are 
considered as a key retrogressive factors driving rangeland dynamics at both 
grassland and savanna biomes. The complex ownership of grazing lands and 
unmonitored stocking rates (due to lack of knowledge on basic principles of 
rangeland management practices) are major factors leading to continuous graz-
ing and loss of rangeland productivity. In communal areas, rangelands are 
shared and used by all farmers in a community, with no deliberate rangeland 
management interventions [4] [22]. Difference in abundance of grasses between 
GE area and UG site indicates that the use of GE for grass species recovery can 
be used to rehabilitate degraded rangelands [5] [24]. Moreover, the presence of 
decreaser species such as Panicum maximum (3%) and Themeda triandra 
(13.2%) after exclusion period showed that rangeland can be easily rehabilitated 
without reseeding. This trend confirmed that short-term grazing exclusion had a 
positive impact on the relative frequency (%) compared to UG area. This finding 
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is consistent with the results of livestock exclusion research conducted in Ethi-
opia [5]. In semi-arid regions, long-term exclusion of both grazing and burning 
may promote the recruitment of woody plants at the expense of highly palatable 
perennial grasses [17].  

3.2. Effect of Grazing Exclusion and Uncontrolled Grazing on Dry  
Matter Yield 

The results showed significant (P < 0.05) variation in terms of dry matter yield 
between GE and UG sites (Figure 2). The highest dry matter yield was recorded 
at the GE (1400 kg·ha−1) compared to the UG site (1102 kg·ha−1) (Figure 2). This 
finding is in agreement with previous work by [25]. The effect of GE on dry 
matter herbaceous layer dry matter production of herbaceous species indicated 
an increasing trend compared to the UG. This finding was expected because the 
site was spared the effect of grazing and any other disturbance from herbivores. 
In the absence of grazing, herbaceous species were allowed to reach the maturity 
phase and complete their life cycle. 
 
Table 2. Chemical composition of herbaceous species at grazing exclusion and uncon-
trolled grazing. 

Parameters Species 
Uncontrolled 
grazing site 

Species 
Grazing  

exclusion site 

Ash 

 10.0 - 12.5  13.5 - 13.7 

A. congesta (10.0)b E. chloromelas (13.7)a 

E. chloromelas (12.5)a T. triandra (13.5)a 

E. plana (12.5)a H. hirta (13.6)a 

CP 

 5.4 - 5.8  7.2 - 7.8 

A. congesta (5.5)a E. chloromelas (7.2)a 

E. chloromelas (5.4)a T. triandra (7.6)a 

E. plana (5.8)a H. hirta (7.8)a 

NDF 

 75.3 - 78.9  69.0 - 77.0 

A. congesta (76.9)a E. chloromelas (77.0)a 

E. chloromelas (75.3)a T. triandra (72.4)a 

E. plana (78.9)a H. hirta (69.0)a 

ADF 

 48.7 - 52.2  44.1 - 47.3 

A. congesta (48.7)a E. chloromelas (47.3)a 

E. chloromelas (52.2)a T. triandra (44.1)a 

E. plana (50.3)a H. hirta (46.0)a 

Means within a column followed by the same letter were not significant (P > 0.05). CP = 
crude protein, NDF = neutral detergent fiber, ADF = Acid detergent fiber, DM = dry 
matter and DSP = dominant species.  
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Maturity is a crucial phase in the lifecycle of any plant. Plant maturity leads to 
storage reserve deposition, dormancy induction, seed coat formation, biomass 
yield and synthesis of protective compounds. According to [26], repeated defoli-
ation on herbaceous layer under continuous grazing conditions potentially leads 
to loss of biomass yield and grass vigour. The results clearly showed that GE fa-
cilitated species abundance, plant cover and accumulation of biomass compared 
to UG site. This finding is in agreement with results reported in different areas 
of Ethiopia [5] [27], in Kenya [28] and in Tanzania [29]. This finding disagrees 
with the results reported by [10] who stated that the age of enclosures had no ef-
fect on grass biomass production. Another possible explanation to the variation 
in terms of biomass yield among sites may be due to intensity of grazing. Ac-
cording to [22] prolonged grazing is associated with low forage production, 
uprooting of grasses species and nutrient reserve depletion. 

3.3. Effect of Grazing Exclusion and Uncontrolled Grazing on  
Nutritive Value of Herbage  

Grazing management is an essential practice for the conservation of healthy 
plant cover and the productivity of grazing lands with the aim of improving 
animal performance. The ash content of Aristida congesta (10.0%) was signifi-
cantly lower compared to Eragrostis chloromelas (12.5%) and Eragrostis plana 
(12.5%) at the UG site (Table 2). Overall, the GE site had high ash contents 
(13.5 % - 13.7%) compared to UG site (10.0% - 12.5%) (Table 2). Higher ash 
content in the GE site may be attributable to higher organic matter in the soil 
since soil was not exposed to erosion. High ash contents may be due to high 
concentration of soil exchangeable bases, organic matter and soil acidity [30]. 
Crude protein content of individual grass species showed no significant differ-
ence between the two sites (Table 2). In terms of crude protein contents 
amongst individual grasses species, Hyperrhenia hirta had high crude protein 
(7.8%) followed by Themeda triandra (7.6%) and Eragrostis chloromelas (7.2%) 
at the GE site. Whereas in the UG site, Eragrostis plana had the highest crude pro-
tein content (5.8%) followed by Aristida congesta (5.5%) and Eragrostis chloro-
melas (5.4%) as shown in Table 2. Although not significantly different, crude 
protein content was relatively lower in the UG site (5.4% - 5.8%) than in the GE 
site (7.2% - 7.8%) (Table 2). The results indicated that crude protein content at 
UG was less than recommended range (6% - 8%) for maintenance of wild and 
domestic herbivores [31]. Those in the GE site fell within the recommended 
range. This trend was expected because young grass leaves with high crude pro-
tein were more likely to be affected by selective grazing. Furthermore, young 
leaves are less resistant to the repeated defoliation. This finding contradicts with 
that of [10] who reported high crude protein content in an open-grazed rangel-
and [10] argued that high crude protein at open-grazed areas was influenced by 
the continuous removal of old forage by grazers, leading to the rejuvenation of 
new growth. In addition, the deposition of urine and manure from grazers might 
improve soil fertility and subsequently improve plant growth. Nonetheless this  
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Figure 2. Dry matter yield (kg·ha−1) at grazing exclusion and con-
tinuously grazed sites. Different lowercase letters within bar plots 
indicate differences with a significant level (P < 0.05) between the 
two sites.  

 
trend may change under long-term trial because grazing exclusion promote mo-
ribund yield and as grasses gets mature crude protein content declines. This 
finding is in harmony with [31], who reported that grass crude protein declines 
as maturity from main rain season towards the cool dry season. According to 
[32] and [33] crude protein content declines with the increasing age of plant and 
increasing plant structural components such as acid detergent fiber and neutral 
detergent fiber. As plants age, the proportion of senescent leaves and structural 
components with low nitrogen content outstrip that of young leaves with higher 
nitrogen content [33], this cause an overall decline in the plants’ crude protein 
content. Animal trampling, uncontrolled grazing, soil properties and climate re-
lated factors may influence the crude fiber content [34]. 

Grasses in the UG site had neutral detergent fiber content (75.3% - 78.9%) 
compared to 69.0% - 7.0% for the GE site (Table 2). In terms of individual plant 
species Eragrostis plana had highest neutral detergent fiber content (NDF) fol-
lowed by Aristida congesta (76.9%) and Eragrostis chloromelas at UG site 
(Table 2). While Eragrostis chloromelas (77.0%) and Themeda triandra (72.0%) 
had high detergent fiber (NDF) contents at grazing exclusion site (Table 2). The 
UG site had acid detergent fiber content ranging from 48.7% - 52.2% compared 
to 44.1% - 47.3% in the GE site (Table 2). The neutral detergent fiber and acid 
detergent fiber among the individual grass species displayed no significance at 
both UG and GE (Table 2). [31] argued that neutral detergent fiber and acid 
detergent fibre of grasses increases with age of plants. Moreover, [5] stated that 
low of crude protein and high fibers contents are key indicators of low forage 
quality.  

3.4. Euryops floribundus Density and Abundance (%) in Terms of  
Age Class  

The results revealed that UG site had high plant density (2100 plants·ha−1) com-
pared to GE site (1971 plants·ha−1). The UG site had 31% mature trees and 69%  
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Table 3. Woody density of Euryops floribundus and tree class (%) at grazing exclusion 
and uncontrolled grazing sites. 

  Age class (%) 

Sites Density (Trees·ha−1) 
1 m & above  
(matured) 

Less than 1 m  
(saplings) 

Grazing exclusion site (1971)a 57% 43% 

Continuously grazed (2100)a 31% 69% 

Different superscripts (column) denote significant differences (P < 0.05) between grazing 
exclusion and continuously grazed site. 

 
tree saplings (Table 3). High sapling percent indicated that continuous grazing 
system created favourable conditions for Euryops floribundus recruitment or 
expansion, which also facilitate the replacement of perennial grass species. 
Conducive microhabitat conditions together with heavy grazing pressure facili-
tate the replacement of perennial and palatable grasses species with undesirable 
woody plants [8] [35] [36] [37]. [8] and [34] reported that high grazing pressure 
promotes woody plant invasion because it creates opens space for woody plant 
colonisation allowing net recruitment into the grazing land.  

Approximately 57% matured and 43% saplings were recorded at the GE site. 
Sapling percentage of less than 50% indicates a slow rate of Euryops recruitment 
[6]. However, the existing 50% of mature tress has a great potential of outcom-
peting grasses for water and soil nutrients [17] [37]. This finding was consistent 
with other authors [6] [8] [9]. The current study showed that GE improves soil 
cover, which protects soils from undesirable seed to get contact with soil. UG 
site is more proven to the recruitment of undesirable plants due to poor soil 
cover caused by uncontrolled grazing. The most effective method of improving 
degraded rangeland condition is to restore natural vegetation by excluding graz-
ers. 

4. Conclusion and Recommendations  

In conclusion, GE was found to have a positive impact on the relative frequency 
(%) biomass production (kg·ha−1) and crude protein content compared to UG 
sites. Decline of species diversity, forage production and high density of Euryops 
floribundus is associated with continuous grazing. Continuously grazed rangel-
and creates a conducive condition for Euryops floribundus recruitment. This 
study showed that grazing exclusion has a potential to restore strong perennial 
grasses and improve rangeland productivity which is key for sustainable lives-
tock production. Regardless of challenges faced by communal farmers, the re-
sults can be used as guide to track vegetation changes caused by grazing man-
agement system used. In addition, these findings provide a baseline information 
on potential effects of grazing management might cause on nutritional quality, 
species diversity and forage production. Long-term research is needed to ex-
amine grazing exclusion as potential restoration technique at different condi-
tions (i.e. season, rainfall and slope).  

https://doi.org/10.4236/oje.2023.136020


S. Tokozwayo et al. 
 

 

DOI: 10.4236/oje.2023.136020 331 Open Journal of Ecology 
 

Acknowledgements 

The authors are indebted to the co-authors and for their assistance during the 
preparation of manuscript. We are also grateful to Extension officers, Dohne 
Agricultural Development Institute (ADI) and Department of Rural Develop-
ment and Agrarian Reform (DRDAR) for permitting us to conduct this research. 
Many thanks go to farmers for allowing us to conduct the study. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Byness, R.C., Eastburn, D.J., Tate, K.W. and Roche, L.M. (2018) A Global Me-

ta-Analysis of Grazing Impacts on Soil Health Indicators. Journal of Environments 
and Quality, 47, 758-765. https://doi.org/10.2134/jeq2017.08.0313 

[2] Bogunovic, I., Kliak, K., Dugan, I., Grbeša, D., Telak, L.J., Duvnjak, M., Kisic, I., 
Kapovic, S.M. and Pereira, P. (2022) Grassland Management Impact on Soil Degra-
dation and Herbage Nutritional Value in a Temperate. Humid Environments and 
Agriculture, 12, Article 921. https://doi.org/10.3390/agriculture12070921 

[3] Mamayo, N. (2018) Optimal Spatial and Temporal Utilization of Grassland Re-
sources for Extensive Livestock Production. Master’s Thesis, University of KwaZu-
lu-Natal, Durban. 

[4] Tokozwayo, S., Thubela, T., Mthi, S., Nyangiwe, N., Khetani, T.L., Gulwa, U., Goni, 
S., Jansen, M., Qokweni, L. and Guza, B. (2021) Evaluation of Communal Rangel-
and Condition under the East Qriqualand Veld Type Eastern Cape Province, South 
Africa. Applied Animal Husbandry and Rural Development, 14, 1-8. 

[5] Fenetahun, Y., You, Y., Xu, X.W. and Wang, Y.D. (2021) Effects of Grazing Enclo-
sures on Species Diversity, Phenology, Biomass and Carrying Capacity in Borana 
Rangeland, Southern Ethiopia. Frontiers Ecology and Evolution, 8, Article 623627.  
https://doi.org/10.3389/fevo.2020.623627 

[6] Shackleton, C.M. and Gambiza, J. (2008) Social and Ecological Trade-Offs in Com-
bating Land Degradation: The Case of Invasion by Woody Shrub (Euryops flori-
bundus) at Machubeni, South Africa. Journal of Land Degradation Development, 
19, 454-464. https://doi.org/10.1002/ldr.849 

[7] Solomon, T.B., Mlisa, L. and Gxasheka, M. (2014) Local Perceptions of Livestock 
Husbandry and Rangeland Degradation in the Highlands of South Africa: Implica-
tion for Development Interventions. Journal of Humid Ecology, 47, 257-268.  
https://doi.org/10.1080/09709274.2014.11906760 

[8] Masibonge, G., Tefera, S.T. and Mota, L. (2019) Invasion of Euryops floribundus in 
Degraded South African Communal Grassland: Unpacking the Invasion Relation-
ship with Elevation, Soil Properties, the Quality and Quantity of the Herbaceous 
Layer. African Journal of Ecology, 58, 69-79. https://doi.org/10.1111/aje.12642 

[9] Sholto-Douglas, C.M., Shackleton, S., Rawanza, S. and Dold, T. (2017) The Effects 
of Expansive Shrubs on Plant Species Richness and Soils in Semi-Arid Communal 
Lands, South Africa. Land Degradation Development, 28, 2191-2206.  
https://doi.org/10.1002/ldr.2745 

[10] Teka, H., Casper, M.I., Angassa, A. and Hassen, A. (2012) Effects of Seasonal Varia-

https://doi.org/10.4236/oje.2023.136020
https://doi.org/10.2134/jeq2017.08.0313
https://doi.org/10.3390/agriculture12070921
https://doi.org/10.3389/fevo.2020.623627
https://doi.org/10.1002/ldr.849
https://doi.org/10.1080/09709274.2014.11906760
https://doi.org/10.1111/aje.12642
https://doi.org/10.1002/ldr.2745


S. Tokozwayo et al. 
 

 

DOI: 10.4236/oje.2023.136020 332 Open Journal of Ecology 
 

tion on the Nutritional Quality of Key Herbaceous Species in Semi-Arid Areas of 
Borana, Ethiopia. Indian Journal of Animal Nutrition, 29, 24-33. 

[11] Melek, K., Angassa, A. and Abebe, A. (2019) Aster Effects of Grazing Intensity to 
Water Source on Grassland Conditions, Yield and Nutritional Content of Selected 
Grasses in Northwest Ethiopia. Ecological Processes, 8, Article No. 12.  
https://doi.org/10.1186/s13717-019-0162-z 

[12] Gudisa, M., Angassa, A., Abebe, A., Feyisa, K. and Mengistu, A. (2020) Effects of 
Enclosures and Rangeland Ecological Sites on Chemical Composition of Herbaceous 
Species in South Central Ethiopia. Journal of Agriculture and Applied Science, 14, 
38-46. https://doi.org/10.37106/bojaas.2020.19 

[13] Angassa, A. (2014) Effects of Grazing Intensity and Bush Encroachment on Herba-
ceous Species and Range Land Condition in Southern Ethiopia. Land Degradation 
Development, 25, 438-451. https://doi.org/10.1002/ldr.2160 

[14] Steinfeld, H., de Haan, C. and Blackburn, H. (1997) Livestock—Environment Inte-
ractions: Issues and Options. WREN Media, Fressingfield. 

[15] Mucina, L. and Rutherford, M.C. (2006) The Vegetation of South Africa, Lesotho 
and Swaziland. South African National Biodiversity Institute, Pretoria. 

[16] Morgenthal, T.L., Malherbe, J., van Zyl, D. and Newby, T.S. (2006) Evaluation of 
MODIS Satellite Data as an Assessment Tool to Audit the State of Agricultural Re-
sources. ISCW Report No. GW/A/2006/72. ARC-Institute for Soil, Climate and 
Water, Pretoria. 

[17] Tokozwayo, S., Mopipi, K. and Timpong-Jones, E.C. (2021) Influence of Tree Den-
sity on Vegetation Composition and Soil Chemical Properties in Savanna Rangel-
and of Eastern Cape, South Africa. Journal of Agricultural Science, 12, 991-1002.  
https://doi.org/10.4236/as.2021.1210064 

[18] Oudsthoorn, F.V. (2012) Guide to Grasses of Southern Africa. 3rd Edition, Briza 
Publications, Pretoria.  

[19] Association of Official Analytical Chemists (1990) Official Methods of Analysis. 
13th Edition, Association of Official Analytical Chemists, Washington DC.  

[20] Van Soest, P.J., Robertson, J.B. and Lewies, B.A. (1990) Methods for Dietary Fiber, 
Neutral Detergent Fiber and Non-Starch Polysaccharides in Relation to Animal 
Nutrition. Journal Dairy Science, 74, 3583-3597.  
https://doi.org/10.3168/jds.S0022-0302(91)78551-2 

[21] Statistical Analysis System (2003) Statistical Analysis System of System. Institute 
Inc. Users Guide, Cary. 

[22] Gusha, J., Masocha, B. and Mugabe, P.H. (2017) Impact of Grazing System on Ran-
geland Condition and Grazing Capacity in Zambabwe. The Rangeland Journal, 39, 
219-225. https://doi.org/10.1071/RJ15130 

[23] Guo, T., Lio, H.R. and Tuvshintogtokh, I. (2020) Effects of Grazing Exclusion by on 
Vegetation Characteristics and Community Diversity of Mongolian Grasslands. 
Applied Ecology and Environments Research, 18, 6995-7009.  
https://doi.org/10.15666/aeer/1805_69957009 

[24] Gemedo, D. (2020) Evaluation of Forage Quantity and Quality in the Semi-Arid 
Borana Lowlands, Southern Oromia, Ethiopia. Tropical Grasslands and Forrajes, 8, 
72-85. https://doi.org/10.17138/tgft(8)72-85 

[25] Richter, C.G.F., Syman, H.A. and Smit, G.N. (2001) The Influence of Tree Density 
on the Grass Layer of Three Semi-Arid Savanna Types of Southern Africa. African 
Journal of Range and Forage Science, 18, 103-109.  

https://doi.org/10.4236/oje.2023.136020
https://doi.org/10.1186/s13717-019-0162-z
https://doi.org/10.37106/bojaas.2020.19
https://doi.org/10.1002/ldr.2160
https://doi.org/10.4236/as.2021.1210064
https://doi.org/10.3168/jds.S0022-0302(91)78551-2
https://doi.org/10.1071/RJ15130
https://doi.org/10.15666/aeer/1805_69957009
https://doi.org/10.17138/tgft(8)72-85


S. Tokozwayo et al. 
 

 

DOI: 10.4236/oje.2023.136020 333 Open Journal of Ecology 
 

https://doi.org/10.2989/10220110109485762 

[26] Beeskow, A., Elissalde, N.O. and Rostagno, C.M. (1995) Ecosystem Changes Asso-
ciated with Grazing Intensity on the Punta Ninfas Rangelands of Patagonia, Argen-
tina. Journal of Range Management, 48, 517-522. https://doi.org/10.2307/4003063 

[27] Angassa, A. and Oba, G. (2010) Effects of Grazing Pressure, Age of Enclosures and 
Seasonality on Bush Cover Dynamics and Vegetation Composition Is Southern 
Ethiopia. Journal of Arid Environments, 74, 111-120.  
https://doi.org/10.1016/j.jaridenv.2009.07.015 

[28] Oba, G., Vetaas, O.R. and Stensteth, N.C. (2001) Relationship between Biomass and 
Plant Species Richness in Arid-Zone Grazing Lands. Journal of Applied Ecology, 38, 
836-846. https://doi.org/10.1046/j.1365-2664.2001.00638.x 

[29] Mwalyosi, R.B.B. (2000) Vegetation Changes following Land Reclamation in the 
Kondoa Eroded Area, Central Tanzania. African Journal of Ecology, 38, 265-268.  
https://doi.org/10.1046/j.1365-2028.2000.00257.x 

[30] Abule, E., Snyman, H.A. and Smit, G.N. (2007) Rangeland Evaluation in the Middle 
Awash Valley of Ethiopia: II. Woody Vegetation. Journal of Arid Environments, 70, 
272-292. https://doi.org/10.1016/j.jaridenv.2007.01.007 

[31] Keba, H.T., Madakadzel, I.C., Angassa, A. and Hassen, N. (2013) Nutritive Value of 
Grasses in Semi-Arid Rangelands of Ethiopia: Local Experience Based Herbage Pre-
ference Evaluation versus Laboratory Analysis. Asian-Austrian Journal of Animal 
Science, 26, 366-377. https://doi.org/10.5713/ajas.2012.12551 

[32] Mahala, A.G., Nsahlai, I.V., Basha, N.A. and Mohammed, D. (2009) Nutritive Eval-
uation of Natural Pasture at Early and Late Rainfall Season in Kordofan, Butana and 
Sudan. Austrian Basic Applied Science, 3, 4327-4332. 

[33] Timpong-Jones, E.C., Adjorlolo, L.K. and Ayizanga, R.A. (2015) The Impact of 
Harvest Frequency on Herbage Yield and Quality of Cynodon nlemfuensis. West 
African Journal of Applied Ecology, 23, 7-15.  

[34] Mutanga, O., Prins, H.H.T., Skidmore, A.K., Van Wieren, S., Huizing, H., Grant, R., 
Peel, M. and Biggs, H. (2004) Explaining Grass Nutrient in Savannah Rangeland of 
Southern Africa. Journal of Biogeography, 31, 819-829.  
https://doi.org/10.1111/j.1365-2699.2004.01072.x 

[35] Kraaij, T. and Ward. D. (2006) Effects of Rain, Nitrogen, Fire and Grazing on Tree 
Recruitment and Early Survival in Bush-Encroached Savanna, South Africa. Plant 
Ecology, 186, 235-246. https://doi.org/10.1007/s11258-006-9125-4 

[36] Van Auken, O.W. (2009) Causes and Consequences of Woody Plant Encroachment 
into Western North American Grasslands. Journal of Environments and Economic 
Management, 90, 2931-2942. https://doi.org/10.1016/j.jenvman.2009.04.023 

[37] Tokozwayo, S. (2016) Evaluation Farmers’ Perceptions and the Impact of Tree En-
croachment on Herbaceous Vegetation and Soil Nutrients at Sheshegu Communal 
Rangelands of the Eastern Cape. Master’s Thesis, University of Fort Hare, East 
London.  

 

https://doi.org/10.4236/oje.2023.136020
https://doi.org/10.2989/10220110109485762
https://doi.org/10.2307/4003063
https://doi.org/10.1016/j.jaridenv.2009.07.015
https://doi.org/10.1046/j.1365-2664.2001.00638.x
https://doi.org/10.1046/j.1365-2028.2000.00257.x
https://doi.org/10.1016/j.jaridenv.2007.01.007
https://doi.org/10.5713/ajas.2012.12551
https://doi.org/10.1111/j.1365-2699.2004.01072.x
https://doi.org/10.1007/s11258-006-9125-4
https://doi.org/10.1016/j.jenvman.2009.04.023

	Short-Term Effect of Grazing Exclusion and Uncontrolled Grazing on Species Abundance, Dry Matter Yield and Nutritive Value in an Invaded Area by Euryops floribundus in the Eastern Cape, South Africa
	Abstract
	Keywords
	1. Introduction
	2. Methods and Materials 
	2.1. Site Description 
	2.2. Research Layout 
	2.3. Sampling Procedure
	2.4. Nutritional Value Analysis of Dominant Grasses Species
	2.5. Data Analysis

	3. Results and Discussion
	3.1. Effect of Exclusion and Continuous Grazing on Herbaceous Vegetation 
	3.2. Effect of Grazing Exclusion and Uncontrolled Grazing on Dry Matter Yield
	3.3. Effect of Grazing Exclusion and Uncontrolled Grazing on Nutritive Value of Herbage 
	3.4. Euryops floribundus Density and Abundance (%) in Terms of Age Class 

	4. Conclusion and Recommendations 
	Acknowledgements
	Conflicts of Interest
	References

