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Abstract: Invasive species are non-native organisms that are introduced to a particular environment with a 
potential to spread from the place of introduction and cause biodiversity loss. This research was done in Gullele 
Botanical Garden with the objective of advancing management strategies for invasive and potentially invasive 
species by examining their abundance, distribution, impacts. Proportional number of plots with a size of 10m 
by 10m was laid at each land use types to collect vegetation and environmental data. The impact rank was 
analysed as a data frame using the R-statics packages, which shows the lower and higher impact rate ranges 
for the sampled land use types. ArcGIS was used to map the spatial distributions of each species. A total of 
2550 individuals from 12 families comprising 16 invasive and potentially invasive species have been recorded 
in 40 sample plots across all sampled land use types. The highest species abundance appeared near the roadside 
among the sampled plots. Acacia decurrens, Cyathula uncinulata, and Acacia melanoxylon were the three most 
predominant species, had a substantial contribution to the high impact on the native species. Either 
intentionally by planting for their advantageous qualities or unintentionally associated with other seeds or 
other vectors, invasive and potentially invasive species were introduced into the garden. Although there are 
various techniques to control invasive species, mechanical controlling mechanisms like hand-weeding, 
uprooting, cutting, and rehabilitation with native species, along with regular monitoring, are highly 
recommended for the current challenge in the garden.  

Keywords: gullele; impacts; indigenous species; invasive plants; rehabilitation 
 

1. Introduction 

Although the high diversity of plant species found in tropical regions and African countries, 
these regions are host to the fewest and youngest botanical gardens [1]. Ethiopia is one of a tropical 
country endowed with high biodiversity accompanied by endemism Kelbessa and Demissew [2]. 
Variable physiographic and climatic variables are the primary factor contributing to diversity. 
However, the diversified flora and fauna are gradually dwindling as a result of anthropogenic 
activity and climate change [3]. To overcome these challenges, it is essential to thoroughly examine 
and preserve these resources in a given place, such as a botanical garden [4,5]. 

The majority of botanical gardens employ an ex-situ method of conservation. This might results 
the introduction of new invasive and alien species that could harm native plant species [6,7]. The 
main contributors to the current reduction in biodiversity are invasive plant species (IPS), which also 
cause overexploitation, habitat modification, extinction of species, and climate change. Currently the 
invasive species are becoming a global concern, due to their potential to spread rapidly, highly 
competitive, and can quickly occupy new areas. The global concern also stems from the type and 
intensity of these species' effects on national heritage, economic life, society, and health [8,9]. 

The increasing worldwide trade, transportation, and travel are all contributing factors to the 
exponential rise in the threat posed by invasive plant species. According to Goldberg and Reed [10], 
the amount of threat varies from one place to another and is interrelated to differences in 
management, awareness, and other factors. Majority of introduced species will go undetected, 
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especially in the developing world where lack of awareness, knowledge, and capacity hampers our 
ability to effectively manage the problem.  According to the study by McGeoch et al. [11], though 
research efforts and information availability play a major role in managing the expansion of invasive 
plant species, the number of documented studies on invasive plant species in many countries is 
considerably underestimated. Researchers such as Pyšek et al. [12] as well as [13] stated that, the 
correlation of between environment, economy and biodiversity and invasive species in developing 
countries are noticeably not presented intensively.  

Gullele Botanic Garden (GBG) is the Ethiopia's premier botanical garden which was founded 
with the main goals of promoting ecotourism, plant conservation, research, and education. The 
garden has so far used both in-situ and ex-situ conservation strategies to protect a variety of species 
that are found at varying threat levels [14]. Though the primary focus of the conservation strategy is 
on the indigenous plant species, whether on intentionally or not, certain invasive plant species are 
visible in the garden. These species' abundance, distribution, and impacts are unknown and have not 
yet been thoroughly investigated. Therefore, this study it is essential in order to implement apt 
management strategies to minimize the adverse impacts of invasive plant species on nearby 
indigenous species of the study garden. This study was conducted to; i) determine the abundance 
and spatial distribution of invasive/potentially invasive species, ii) analyze the impacts of invasive 
and potential invasive species on other plant species and iii) forward the management practices of 
invasive and potentially invasive. 

2. Materials and Method  

2.1. Materials Used 

Data collection sheet, GPS, plant press, digital camera, rope/meter, pencil/pen, stapler and 
stapler pins, 1 x 15 cm paper stripes and Notebook was used in data collection. Photographs of plants 
with details of habits, flowers, leaves, fruits and any other feature relevant to identification was 
photographed. Identification was done based on the Flora of Ethiopia and Eritrea, consisting of eight 
volumes. 

2.2. Study Area Description  
Gullele botanic garden (GBG) is located on the outskirt North West Addis Ababa at an altitude 

of 2,540 – 3,000 m.a.s.l. The area falls in 705 hectares with coordinates between latitudes 90 1' 30'' N 
and 90 5' 35'' N and longitudes 380 41'30''E and 380 44'20''E. It is a portion of Ethiopia's central plateau. 
In the area, it can get hot and cold at the same time. The warmest month is February (20.7 oC), which 
is followed by March and May with 20.2 and 20 oC, respectively. The coldest month is December (7.5 
OC). The dry season lasts from March to May, and the average annual precipitation is 1,215.4 mm 
[7,15].  

The garden’s vegetation type is characterized by dry afro-montane (majority) and some extent 
afro-alpine dominated with Juniperus procera. Alongside with Juniperus procera, species including Rosa 
abyssinica, Olinia rochetiana, Jasminum abyssinicum, Myrsine africana, Sideroxylon oxyacanthum, Maesa 
lanceolata, Maytenus species, Jasminum stans, and Vernonia Leopoldi were also codomain species.  
Entoto (North of Addis Abeba) where Gullele Botanical Garden lay is dominated by Silicics rocks 
[16]. This rock structure is named after a 21.5 million-year-old heal that borders the northern section 
of Addis Abeba. Trachyte and Rhyolite are the best characterize this type of rock.  

2.3. Data Collection  

2.3.1. Field Survey 

In the survey, three major types of data were collected: i) species data including name, habit, 
abundance ii) geo-location (special data) and iii) relative abundance and relative frequency of the IPS. 
The data were collected from three land use types of the garden. The three land use types were natural 
vegetation, plantation areas and roadsides.  
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The diversity and abundance of the invasive plant species was thoroughly assessed in each land 
use types by laying a total of 40 sample plots with 10 m × 10 m size where the invasive and potentially 
invasive plants were displayed. Subsequently, the number of individual species per plot was 
recorded in order to evaluate their impacts on the other native species.  

In this instance, the field survey was carried out to:  
i) Compile taxonomic data, which includes species identification, morphological traits, growth 

habit and abundance. 
ii) Analyze the ecological effects of the invasive species, and conduct diligent observation within 

and around the species' range. 
iii) Take GPS readings of the species occurrences' geolocations. Each GPS samples were include a 

note of the ecological characteristics where the species is situated.   

2.3.2. Identification and Description of Invasive Species 

The term invasive plant species are defined as a non-native species that, upon introduction to 
the specified habitat, spreads and becomes numerous outside of the normal range of the native plant 
population [17]. Notably, invading traits may exist in certain native species. According to other 
research, invasive species are biological invaders that are typically brought by humans, either 
purposefully or unintentionally, and then settle and spread into other places, sometimes quite distant 
from their original home range [7,18]. Thompson [19] and Strayer et al. [20] provided the basis for the 
description and identification of the traits of the invasive species. They defined as a plant species that 
have become a weed pest, a plant which grows aggressively spreads and displaces other plants by 
invading existing ecosystems. Majority of the invasive species in Ethiopia are exotic, but not all exotic 
species are necessarily invasive [7]. 

2.4. Data Analysis 

The collected data was analyzed using descriptive and inferential statistics. The species 
abundance, range cover and impact rank was computed using descriptive statistics whereas the 
remaining data including, invasive species diversity, relative frequency, relative abundance and 
spatial distribution was analyzed using respective inferential statistics. In each plot, all species of 
vascular plants were recorded and their covers abundance (%) was visually estimated.  

The proportion of individual species (cover and abundance of the plant species) encountered in 
each of the quadrats was recorded using the protocol outlined by Wittenberg et al. [21] as indicated 
in Table 1 below.  

Table 1. Abundance and scale coverage of the invasive plants in each  sample plots. 

Scale  Abundances Descriptions 
0 Absent No invasive alien weeds is found 
1 Present Individuals plentiful, but coverage small 
2 Rare Individuals very numerous; covering at least 5% of the area 

3 Occasional Individuals few or many; collectively covering 6–25% of the 
area 

4 Frequent Individuals few or many; collectively covering 26–50% of the 
area 

5 Abundant Weeds cover 51–75 % of the area 
6 Very Abundant Weeds cover 76–100% of the area 

The impact rank (IR) of the invasive species on the other plant species was determined and 
computed following the Morse et al. [22] protocol.  The protocol is used to classify its detrimental 
effects on natural biodiversity within the ecosystem by assigning a level from insignificant to high 
impact rate.  

Based on the protocol, the following condition was taken into account while classifying the 
species impact ranks: 
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1). Current distribution & abundance (invasive: native species/sampled plots) 
2. Ecological impact (favor for the growth of other species) 
3. Trend in distribution and abundance (boosting/declining scenario) 
4). Management difficulty (how much it is easily managed).  
Accordingly the Invasive Species Impact Rank Calculation is described here in the below Table 

2. 

Table 2. Invasive Species Impact Rank (IR) Calculation. 

Section  

Sub-rank values ∑ 
Impact 
rank 
interval  

Impact rank 
High 

Moderat
e   

Low  
Insignifican
t  

Current distribution & 
abundance 3  2 1 0 > 4 

 
2.1 - 4 
 
1 -2 
 
0 

High 
 
Moderate  
 
Low 
 
Insignificant 

Ecological impact 3  2 1 0 
Trend in distribution 
and abundance  

3  2 1 0 

Management difficulty 3  2 1 0 

Accordingly, the impact ranks was rated as: ‘high’ for the ∑IR > 4, ‘Moderate’ for the ∑IR = 2.1 - 
4, ‘Low’ for the ∑IR = 1–2 and ‘insignificant’ for the ∑IR = 0 (if the sampled area has an invasive 
species but the impact at that moment is not known). The impacts of invasive plant species was 
determined by comparing the final calculated results (summation of impact rank (∑IR)) within/ 
among each land use category. 

Additionally, the impact rank was computed and fed into the R- statics packages as a data frame 
to produce a bar plot showing the sampled land use types' lower and higher impact rank ranges.  

Furthermore, ArcGIS was used to map the distribution of invasive species. Similarly, each land 
use type was compared to the abundance of invasive species in the mapping.  This was crucial for 
managing invasive species in the future. 

3. Result 

3.1. Invasive Species in Gullele Botaic Garden 

About 16 invasive and potential invasive species that belongs to 12 families were recorded in the 
study garden. The family fabaceae has the highest number of species. The remaining families 
including Papaveraceae Cuscutaceae, Amaranthaceae, Asteraceae, Verbanaceae, Apocynaceae, 
Solanaceae, Myrtaceae, Euphorbiaceae, Scrophulariaceae and Orobanchaceae are represented by a 
single species each.  
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Figure 1. list of invasive species and their corresponding families. 

3.2. Habit of Invasive Species 

Herbaceous species were the most dominant (7) invasive plant habits followed by shrubs (6) and 
trees (3). Species including Argemone mexicana, Cuscuta campestris, Cyathula uncinulata, Ageratum 
conyzoides, Ricinus communis, Striga gesnerioides, and Orobanche crenata were among the 
herbaceous invasive species whereas Acacia saligna, Lantana camara, Nerium oleander, Nicotiana 
glauca, Psidium guajava, and Senna didymobotrya invasive shrubs in the garden. Acacia decurrens, 
Acacia mearnsii and Acacia melanoxylon were the only tree invasive species found in the study 
garden.  

 

Figure 2. Habit of invasive species in Gullele Botanic Garden. 

3.3. Abundance and Relative Frequencies of of Invasive and Potentially Invasive Species in Gullele Botanic 
Garden 

About 1255 species Acacia decurrens were were found in 17 of the total 40 plots that were sampled. 
On the other hand 320 species of Cyathula uncinulata were recorded only in two plots. Ageratum 
conyzoides, Acacia melanoxylon were also among the species with high abundance in the garden (Table 
3). Species including Cuscuta campestris, Acacia mearnsii and Nicotiana glauca were found less abundant 
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in the garden. There was a direct correlation between the relative frequency of spices and their 
abundances.  

Table 3. abundance & relative frequency of invasive & potentially invasive species. 

No. Name of the species Abundance  
Plot 
occurred  

Scale of 
abundance  Relative frequency 

1 Acacia decurrens 1255 17 Very abundant  42.5 
2 Ageratum conyzoides 780 9 Very abundant  22.5 
4 Acacia melanoxylon 90 8 Very abundant  20 
5 Orobanche crenata 29 4 Frequent   10 
7 Nerium oleander 11 3 Occasional  7.5 
3 Cyathula uncinulata 320 2 Rare  5 
6 Senna didymobotrya 22 2 Rare 5 
8 Acacia saligna 8 2 Rare  5 
9 Lantana camara 7 2 Rare 5 
10 Ricinus communis 7 2 Rare  5 
12 Psidium guajava 4 2 Rare 5 
11 Striga gesnerioides 7 1 Rare  2.5 
13 Argemone mexicana 3 1 Rare  2.5 
14 Cuscuta campestris 3 1 Rare  2.5 
15 Acacia mearnsii 2 1 Present 2.5 
16 Nicotiana glauca  2 1 Present 2.5 

3.4. Invasive Species Distribution in Different Land Use Types 

The distribution of invasive species in the garden’s land use types revealed that (Figure 3) 
roadside has the highest number of species (14). No invasive species that is only restricted to natural 
forests. But just two and four invasive species, respectively, were only restricted in plantation and 
roadside land use types. On the other hand 10 invasive species found in the roadside were also found 
in other land use types whereas 7 invasive species in natural forest and 6 invasive species in 
plantation were shared with other land use types.   

 

Figure 3. Invasive species distribution in different land use types. 
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3.5. Invasive Species Abundance and Density in the Land Use Types  
The density of invasive species in the sampled land use types revealed that (Table 4) about 2550 

individual invasive species were recorded in the 40 sample plots of the three land use types. Of that, 
roadside has the highest density (7040 species/ha) followed by natural forest (6341.7 species/ha) and 
plantation (4762.5 species/ha).  

Table 4. Invasive species abundance and density in the land use types in the garden. 

Land Use 
Types 

Abundanc
e  

Sample
d plots 

Sample area in 
hectare  

Density (number of 
species/hectare) 

Natural Forest 761 12 0.12 6341.7 
Plantation 381 8 0.08 4762.5 
Roadside 1408 20 0.2 7040 
Total 2550 40 0.4 6,375 

3.6. Rate of Invasive Species  

Following the Morse et al. (2004) protocol used to categorize the rate of impact of invasive 
species, the recorded 16 invasive species were rated their impact (Table 5). Accordingly, Acacia 
decurrens, Acacia melanoxylon  and Cyathula uncinulata has high rate of impact on the natives species 
and the gardens ecosystem whereas species such as Nicotiana glauca, Ageratum conyzoide and Senna 
didymobotrya was categorized as moderate rate of impacts. Species such as Acacia mearnsii, Acacia 
saligna, Argemone Mexicana, Cuscuta campestris, Lantana camara, Nerium oleander, Psidium guajava, 
Ricinus communis, Striga gesnerioides and Orobanche crenata has less distribution and impact rate.  

Table 5. Rate of impacts of the invasive species. 

S
N Species Name Rate of 

impact Distribution and description  

1 Acacia decurrens  High High distribution and high rate of impacts 

2 Acacia mearnsii  Low Due to less abundance and distribution and easily 
manageable 

3 Acacia 
melanoxylon 

High High distribution and high rate of impacts 

4 Acacia saligna Low The distribution and impact is less  

5 
Argemone 
mexicana   Low 

Due to less abundance and distribution and easily 
manageable 

6 
Cuscuta 
campestris  Low The distribution and impact is less 

7 
Cyathula 
uncinulata  High High distribution and high rate of impacts 

8 
Ageratum 
conyzoide Moderate 

High distribution and dominance, but they annual 
species 

9 Lantana camara  Low 
Due to less abundance and distribution and easily 
manageable 

10 Nerium oleander  Low The distribution and impact is less 
11 Nicotiana glauca  Moderate Has moderate distribution and impact 
12 Psidium guajava  Low The distribution and impact is less  
13 Ricinus communis   Low The distribution and impact is less  

14 Senna 
didymobotrya  

Moderate Moderate distribution and impact 

15 Striga gesnerioides Low The distribution and impact is less  
16 Orobanche crenata Low The distribution and impact is less  
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3.7. Distribution and Impact Rate of Invasive Species  

The distribution and impact rank of invasive species showed that the 13 sample plot has high 
impact rank whereas the 12 plots and 14 plots has moderate and low impacts rank respectively. Of 
these plots with high impact rate, 10 of them were sampled from roadside land use type of the garden. 
The remaining 3 plots with high impact rate were sampled from natural forest. Majority of the 
samples taken from plantation has low impact rate.  

 
Figure 4. Distribution and impact rate of invasive species. 

Generally, the roadside has the highest impact rate among the three land use types that were 
studied (Figure 5), while the natural forest has the lowest impact rate. The impact rank of invasive 
species in natural forests ranged from no (insignificant) to low impact rank, whereas in plantation 
land use type, it ranged from low to moderate impact (1-4), according to the results of the Morse et 
al. (2004) protocol. Invasive plants typically have a high impact score (>4) when it comes to their 
effects along roadsides. 

 

Figure 5. Invasive species impact rank in the sampled land use types of the garden. 

3.8. Top 3 Abundant Invasive Species in GBG 

Acacia decurrens, Cyathula uncinulata  and Acacia melanoxylon has the most abundant potentially 
invasive species in the garden. Out of the 40 sampled plots, Acacia decurrens was found in 13, Cyathula 
uncinulata in 9, and Acacia melanoxylon in 6.  
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4. Discussion  

4.1. Invasive and Potentially Invasive Species in Gullele Botanic Garden  

This research study discovered that 16 of the invasive and potentially invasive species in the 
garden belong to the 12 families. This suggests that Gullele Botanic Garden has a significant diversity 
of invasive and potentially invasive plant species. The presence of these species can be associated 
with the introduction of these species either accidently through seeds, vehicles and other 
vectors/pathways or deliberately through plantation for their beneficial properties [7]. According to 
Perrings [23], once  the invasive species introduced into an ecosystem, they becomes abundant 
through exerting pressure and dominating to the native species by vying for resources like light, 
water, and nutrients as well as through releasing toxins that inhibit the growth of other plant species. 

About 95.9% of the total recorded invasive and potentially invasive species in the study garden 
were accounted by species of Acacia decurrens, Ageratum conyzoides, Cyathula uncinulata and Acacia 
melanoxylon. This is due to the fact that certain area of the garden was once bare ground, making it 
subject to various forms of degradation. In order to address these ecological degradations and 
erosions, numerous conservation measurements have since been made. Subsequently, these plants, 
which now found abundantly in certain portions of the garden were purposefully introduced to 
reverse the existed degradations [7].  

4.2. Distribution of Invasive and Potentially Invasive Species in the Garden  

There were invasive and potentially invasive plant species in all land use types of the garden [7], 
despite their abundance, type, and distribution varied among the corresponding study plots. These 
species' ability to generate a lot of seeds and spread quickly within a certain ecosystem may be the 
reason for their presence in the study garden's various land uses [24]. Similar report by Hobbs [25] 
demonstrated that invasive species have the potential to overwhelm native species in a given habitat 
and are tricky to control once they are introduced.  

Variations in the distribution of land use types are possibly associated with plantations, 
degradations, and human accessibility [26,27]. According to a study by Girmay et al. [7], there was a 
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clear correlation between anthropogenic involvement and an abundance of invasive and potentially 
invasive species in the roadside garden. On the other hand, invasive and possibly invasive species 
are less common in land use types with natural vegetation that receive less human intervention. This 
was also consistent with studies reported by Witt et al. [26] and Fessehaie and Tessema [28]. 

4.3. Impact Rank Invasive and Potentially Invasive Species in the Garden  

The result reveal that the invasive and potentially invasive species with high impact rate, 
moderate impact rate and less impact rate was categorized based on the current distribution & 
abundance, ecological impact, trend in distribution and abundance, and management difficulty [22]. 
Species such as Acacia decurrens, Acacia melanoxylon and Cyathula uncinulata, have a high impact rate 
in gardens. This may be because they can produce a substantial amount of seeds and seedlings, adapt 
successfully to new environments, and be challenging to manage once established [29]. On the other 
hand, species that has in contrast these features such as Acacia mearnsii, Acacia saligna, Argemone 
Mexicana, Cuscuta campestris, Lantana camara, Nerium oleander, Psidium guajava, Ricinus communis, 
Striga gesnerioides, and Orobanche crenata exhibit a lower rate of impact [30]. 

The samples collected from roadside sites comprised high rates of impact of invasive and 
potentially invasive species, while the plots taken from plantation land use types had lower rates of 
impact. This implies roadside has the highest degree human and animal interruption. Conversely, 
even the nature of a plantation is determined by human interference; the plantation may 
be purposefully implemented by taking these species' invasiveness into account [7,31]. The impacts 
of invasive species on species diversity and richness generally results in biotic homogeneity through 
diminishing the distinctiveness of biological communities [32]. 

4.4. Management Mechanisms of Invasive 

Based on the IUCN [33] guidelines for invasive species planning and management, there are 
three mechanisms to control an invasive species introduced to the given vegetation ecosystems. These 
are:  

i. Biological method: by bringing in a natural adversary, like a fungus or insect that objects the 
target species solely and spares native or economically significant species. 

ii. Mechanical Methods: techniques including mowing, hoeing, tilling, chopping, and constructing 
barriers using tools or machines to harvest invasive plants by removing and collecting them, and 
transporting elsewhere and allowing them to decompose in place. This mechanism could be 
complement herbicide (chemical) control 

iii. Chemical Control Methods: implemented through using of pesticides, herbicides, fungicides, 
and insecticides. Although chemical use can be very effective, they can be dangerous to other 
species or to the ecosystem in general. Chemical control may be difficult, expensive, and create 
concerns about environmental health.  
Despite the fact that the methods mentioned above are applied worldwide in order to 

inhibit, avoid and mitigate the spread of invasive species [34], management strategies vary 
depending on the characteristics of invasive and potentially invasive species [35]. Most of the invasive 
species in Gullele Botanic Garden are found with low impact rank of expansion and impacts. 
Therefore, the most effective technique to control the majority of these species is to employ 
mechanical controlling mechanisms, such as hand-weeding (manual weeding removal), uprooting, 
cutting, and rehabilitations with native species, in conjunction with frequent monitoring. Compared 
to other mechanisms, this one is less coasty and has less adverse effects. Yet, species with a high 
impact rating, such as Acacia decurrens, Acacia uncinulata, and Acacia melanoxylon, requires prompt 
and extensive regulatory action. Massive seeds and seedlings produced by these species probably 
overwhelm the ecology by either suppressing or displacing native species [7,34]. Uprooting 
seedlings, cutting before fruiting, creating pits that could collect seeds and then burning them, as well 
as continually monitoring for changes are essential measures for woody species [33]. Herbaceous 
species with a high impact rate should be hand-weeded frequently before to flowering (during the 
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rainy season). Dried weeds should be burned along with the excavations, and the area should be 
covered with another layer of soil. Other regulating strategies include spraying herbicides [34].  

5. Conclusion  

 The outcome of this study revealed that, about 16 potentially invasive and invasive plant 
species were recorded in the study garden. The introduction of these is doubtable. Certain species 
are purposefully introducing new elements through plantations for their ecological or economic 
significance, or inadvertently through accidental cross-pollination with other seeds or from adjacent 
residential and agricultural areas. Some species are not known their way and time of deliverance. Of 
these the recorded plants, these plots taken from the roadside has abundant species. This was due to 
the fact that the roadside is exposed for anthropogenic impacts and introduction for these species. 
Besides, plantations of these potentially invasive species were mainly done in the roadsides and 
edges of the garden. The other major finding of this study was analyzing the impact ranks of the 
recorded invasive and potentially invasive species. Accordingly, majority of the species (10 out of the 
total 16 species or 62.5%) exerts less impact rate. The remaining species, which accounted for 18.8% 
of the total, were ranked as having moderate and high impacts, respectively. Specie such as Acacia 
decurrens, Acacia melanoxylon  and Cyathula uncinulata were among the species high impact rank 
which requires urgent management mechanisms. Although there are various management 
mechanisms to reverse the impacts of the invasive and potentially invasive species, mechanical 
techniques such as hand-weeding, uprooting, cutting with periodical monitoring is required. The 
abandoned area shall rehabilitate using native plant species by taking the garden's goal into 
consideration.  
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