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Abstract. Muhlisin, Iskandar J, Gunawan B, Cahyandito MF. 2021. Vegetation diversity and structure of urban parks in Cilegon City, 

Indonesia, and local residents’ perception of its function. Biodiversitas 22: 2589-2603. The existence of urban parks is very essential for 

cities because they provide ecosystem services and benefits to humans. Diversity and structure of vegetation in urban parks play 

significant role in delivering several functions of ecosystem services. This paper aims to explore and analyze the vegetation diversity 

and structure, as well as ecosystem services of eight urban parks in Cilegon City, Banten Province, Indonesia. Vegetation analysis and 

residents’ perception are also conducted in this research. The analysis of vegetation is focused on horizontal structure of vegetation, 

including plant diversity, plant habitus, the original distribution of the plants, and vertical structure of vegetation (canopy stratification 

and vegetation profile). The residents’ perceptions are collected using interviews of selected respondents. The identification of 

vegetation recorded 114 plant species from 46 families are found in the concerned urban parks, however, the diversity and species 

richness in these parks tended to be low. The vegetation communities are uncertain and dominated primarily by non-native and invasive 

species. The canopy stratification is relatively homogeneous with the dominant plants having less than one meter in height, such as 

Ruellia simplex and Syzygium paniculatum. The vegetation planted in the urban parks are mostly ornamental plants that provide much 

more aesthetic function rather than ecological purpose, daily human needs, or other ecosystem services. This fact shows that urban parks 

in the study area have only few ecosystem services, hence they need some improvements in order to have more environmental services 

and to be able to enjoy more by the community. 
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INTRODUCTION  

Urban park planted with various species provides a 

wide range of ecosystem benefits including regulating, 

supporting, cultural, and provisioning services (Iskandar 

and Iskandar 2016b; Pulighe et al. 2016). In term of 

regulating service, urban park can mitigate climate change 

by storing carbon (Zölch et al. 2016), improve air quality 

by acting as city lungs that absorb carbon dioxide (CO2) and 

produce oxygen (Manes et al. 2012; Janhall 2015; Zhang et 

al. 2017; Jones 2018; Rózová et al. 2020), and reducing 

environmental temperatures (Bagheri et al. 2017). Urban 

park also increases water quality and reduce rainwater 

runoff (Zhang et al. 2015a) so that it can help to control 

urban flooding (Yao et al. 2015; Leimer et al. 2014).  

In terms of supporting services, urban parks can 

increase soil fertility and soil organic carbon storage (Chen 

et al. 2018; Lange et al. 2015; Eisenhauer et al. 2018) and 

serves as habitat for wild animals, particularly birds and 

insects (Iskandar and Iskandar 2016). The urban park 

vegetation also provides provision services as genetic 

resources that produce edible fruits, herbal medicines, 

timber, and others (Nagendra and Gopal 2010; Palliwoda et 

al. 2017; Lacy and Shackleton 2017). 

In addition to providing regulatory, supporting, and 

provision services, urban park also delivers cultural 

services, for instance, it provides a playground for children, 

physical activities, recreation, educational purposes (e.g., a 

place for discussion, a learning resource, and conservation 

education), and other social interactions (Miller 1988; Zhou 

2012; Shan 2014; Amos and Maloy 2015; Wolsink 2016; 

Klein 2018). It also increases the aesthetic value of the 

urban landscape (Lacy and Shackleton 2017). Meanwhile, 

urban park can also help curb citizen health problem 

including allergies, asthma, cardiovascular disease, and 

reduce acute health effects (Zhang et al. 2015b; Ulmer et 

al. 2016; Kabisch et al. 2017; Reid et al. 2017; Markevych 

et al. 2017; Cole et al. 2019). Viewed from provisioning 

services, urban parks can facilitate economic activities such 

as becoming a tourist and culinary destination (Akmar et al 

2018; Leeuwen et al. 2010; Schipperijn 2010). 

The knowledge about urban parks is important in its 

management and provides an understanding for the 

community to participate in plant conservation (Dearborn 
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and Kark 2010; Lepczyk et al. 2017; Smith et al. 2018). 

Some studies regarding urban parks were undertaken by 

some scholars in several themes, including microclimate 

assessment in the chosen localities of Nitra, Slovakia 

(Rózová et al. 2020), assessment of toxic effect on plant, 

risk of environmental and health on the urban park soils 

(Brtnický et al. 2019), the influence of urban park on the 

temperature of local urban environment (Yan et al. 2018), 

composition and structure of vegetation of urban parks in 

different countries (Zhao et al. 2010; Pearse et al. 2018; 

Talal and Santelmann 2019), the relationship between 

vegetation and ecological functions, such as microclimate 

and carbon sinks (Cundaningsih et al. 2015; Erdianto et al. 

2019), and perception and knowledge of plant diversity 

related to urban park management (Muratet et al. 2015; 

Talal and Santelmann 2020). In more details, some studies 

looked at the particular uses of the plants cultivated in 

urban park including for traditional medicine (Taek et al. 

2019; Rahmawati et al. 2020), ornamental plants (Lacy and 

Shackleton 2017), edible fruits (Lacy and Shackleton 

2017), religious ceremonies (Dash et al. 2019; Sujarwo et 

al. 2020; Sutrisno et al. 2020), timber and fuelwood 

(Nagendra and Gopal 2010), and others.  

While various studies on urban parks have been carried 

and knowledge regarding it is improved, some problems 

remain. For example, urban parks often have low quality in 

infrastructure and vegetation, poorly maintained, 

inadequate area, and converted function into urban 

infrastructure building (Yan et al. 2016). Urban park is 

sometimes dominated by infrastructure facilities rather than 

the vegetation, implying that the area for and diversity of 

the vegetation are inadequately low. Yet, there have not 

been many specific studies regarding horizontal and 

vertical vegetation structure, and vegetation function 

according to community opinion. This paper elucidates the 

vegetation structure and function of urban parks based on 

a case study conducted in eight urban parks in Cilegon 

City, Banten Province, Indonesia. The study on horizontal 

structure of vegetation includes plant diversity, plant 

habitus and the original distribution of the plant, while 

vertical structure of vegetation focuses on stratification of 

canopy and vegetation profile. The research also identifies 

the main function of vegetation in urban parks and vegetation 

benefit for human based on local resident’s perception. 

MATERIALS AND METHODS  

Study area and period 

The study was conducted in eight urban parks in 

Cilegon City, Province of Banten, Indonesia between 

January 2019 and June 2020. Five urban parks are 

categorized as main urban parks of which four parks are 

located in the government office area (600’ 34” S; 106 

02’ 37” E) namely Town Square Park, Children Park, 

Simpang Park, and Al-Hadid Park, while one park is 1500 

m from the government office area namely Nurul Ikhlas 

Park which is located in front of the Great Mosque of 

Cilegon (6 01’ 05.32” S; 106 03’ 13.67” E). The other 

three parks are categorized as sub-district parks with their 

locations are scattered in each sub-district, namely Cilegon 

Sub-district Park (6 01’ 59.96” S; 106 02’ 59.03” E), 

Jombang Sub-district Park (6 00’ 49.44” S; 106 02’ 

59,03” E), and Purwakarta Sub-district Park (5 59’ 28.73” 

S; 106 03’ 31.18”) (Figure 1). 

 

 

 
 

Figure 1. The study location of eight urban parks located in Cilegon City, Province of Banten, Indonesia. (Source: Bappeda Cilegon 

2010; Bing Maps-Satelite, 2019) 
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The structure of urban parks in Cilegon City usually 

consists of vegetation cover and open space. The 

vegetation cover is normally dominated by various 

cultivated plants, while the open space consists of 

pedestrian, gazebo, sport fields, park bench, playing 

ground, and additional facilities such as plaza and food 

court as found in Town-square Park. Meanwhile, the open 

space of the sub-district urban parks in Cilegon City 

usually consists of football field, basketball field, playing 

ground, pedestrian, and temporary children's playground 

such as a night market, except in Purwakarta Sub-district 

Park which is still in the process of development. Based on 

the vegetation coverage of the eight urban parks in Cilegon 

City, it revealed that three urban parks have predominant 

green cover, namely Nurul Ikhlas Park (89%), Jombang 

Sub-district Park (78%), and Simpang Park (64 %), while 

the others have less than 50% vegetation cover. 

Cilegon Town-square Park is the largest urban park 

with an area of 4.97 ha, while the other city parks such as 

Children Park, Al-Hadid Park, Simpang Park, dan Nurul 

Ikhlas Park are less than 1 ha with 0.89, 0.29, 0.27, and 

0.27 ha, respectively. Meanwhile, the largest sub-district 

urban park is Jombang Sub-district Park (2.2 ha), while the 

other parks namely Cilegon Sub-district Park and 

Purwakarta Sub-district Park have an area of 0.93 and 0.27 

ha, respectively. 

    

Data collection procedures 

 The study used a combination of quantitative and 

qualitative research methods. A modified vegetation 

analysis (Mueller-Dombois and Ellenberg 1974; 

Soerianegara and Indrawan 1978) was applied to record 

species of plants in eight urban parks in Cilegon City. We 

assumed that each urban park is considered as a plot and 

each plot in an urban park is regarded as a subplot (Suin 

2002). The species name and individual number of all 

species in every plot were recorded and identified using 

several references (Partomihardjo et al. 2014; Thomas 

2011; Karyati and Adhi 2018; ITIS 2020) and classification 

of plant habitus was done following Sukarya et al. (2013). 

The vegetation structure of the urban park was arranged 

horizontally and vertically. The horizontal distribution 

consisted of species composition and plant diversity based 

on habitus and the original distribution of the plant. 

Meanwhile, the vertical structure is a canopy stratification 

that forms urban park vegetation. Canopy stratification can 

be divided into five strata, namely < 1 m, 1 – 2 m, 2 – 5 m, 

5 – 10 m, and > 10 m (Iskandar and Iskandar 2016). Then 

vegetation profile diagram is made to get an overview of 

the layers of the canopy that make up the urban park 

(Leslie and Wilson 2009). 

Qualitative data collection techniques through semi-

structured interviews and in-depth interviews were used to 

explore residents' perceptions on the existence of urban 

parks and knowledge about the function of plants in the 

urban park in Cilegon City. Fifty respondents were selected 

using purposive sampling method consisting of urban park 

cleaners, traders around the urban park, government 

employees, private employees/entrepreneurs, teachers and 

lecturers, housewives, and elderly people. The question 

began with the respondent’s perception on the quality and 

benefit of urban park, and the function/use of the plant that 

occurred in the urban park. The plant function in question 

included the primary use of the plant in the urban park, for 

example for shade, directed, and ornamental (Lestari et al. 

2010; Sukewijaya and Kohdrata 2015), and its use in 

general purposes such as edible fruits, medicinal, timber, 

and vegetable/seasoning. 

  

Data analysis 

The structure and function of urban park vegetation 

were analyzed using some indexes, including Summed 

Dominance Ratio (SDR), indices of diversity, species 

richness, evenness, and similarity. The qualitative data of 

resident’s perception of urban parks and resident’s opinions 

on the function of urban park vegetation were analyzed by 

cross-checking it with data collected through observations.  

 

Vegetation structure 

Summed Dominance Ratio (SDR) index was used to 

analyze the plant species dominance and frequency of the 

eight urban parks in Cilegon City. SDR was calculated 

using the formula below (Iskandar and Iskandar 2016): 

 

 

 

Where: SDR is Summed Dominance Ratio, FR is 

Relative Frequency and DR is Relative Dominance. 

Relative Frequency (FR) was calculated by dividing the 

frequency of species-i by the sum frequency of all species 

then multiplying by 100 percent. Meanwhile, the 

Frequency (F) was obtained from dividing the number of 

urban parks in which a particular species occurs with the 

total urban park samples. Dominance Relative (DR) was 

calculated by dividing the individual number of species-i 

by the dominance of all species multiplied by 100 percent. 

Dominance of species-i (Di) was obtained by dividing the 

individual number of species-i by the individual number of 

all species. 

The species diversity index was calculated using the 

Shannon-Wiener formula (Spellerberg and Fedor 2003; 

Agrawal and Gopal 2013): 

 

 

Where: H’ is the index of species diversity, s is the 

species numbers, and pi is the proportion between 

individuals and species (Carey and Delaney 2010). H’ >3 

indicates high species diversity, while H’ < 1 and 1< H’<3 

indicates low and moderate diversity, respectively 

(Iskandar and Iskandar 2016).  

The canopy stratification diversity index was also 

calculated using the Shannon-Wiener formula, where pi is 

the proportion of total cover of vegetation on the soil from 

the canopy layer in understorey and upper layer. This 

measure is important since urban parks which have the 

high canopy stratification diversity index show high 

diversity of birds and insects (Iskandar 2017).  
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Another common method of biodiversity measurement 

density index is the Margalef's Species Richness Index 

formula (Gamito 2010):   

 

 

 

 

 

Where: S is the species number and N is the total 

individual number in a sample. If d <3.5 then the category 

of species richness is low; 3.5 <d <5 medium; and d> 5 

high.  

Evenness index value (E) was used to investigate the 

stability of a community by assessing the distribution of 

individuals of a species within a community in a study unit 

(Iskandar and Iskandar 2016). The higher the E value, the 

higher the species diversity in a community, and vice versa 

(Soerianegara and Indrawan 1976; Odum 1993). The index 

of evenness was calculated using the following formula. 

 

 

 

 

 

Where: E: Index of Evenness, H’: Index of Diversity, 

Hmax: ln S and S: Number of species found. The index of 

evenness value ranges from 0–1 in which 0 <E≤ 0.5 

indicates a depressed community, 0.5 <E≤ 0.75 is an 

unstable community, and 0.75 <E≤ 1 is a stable 

community. 

The species similarity index shows the ratio of a species 

in different habitats. The species similarity index used 

formula prescribed by Sorensen (Odum and Baret 1972 ) 

and was calculated as follows. 

 

 

 

Where: IS the Sorensen Similarity Index; A: Plant 

species number in sample A; B: number of plant species 

present in sample B; C: number of species present in 

sample A and B in pairs. Similarity index of 100% means 

that two communities compared have exactly similar 

species, otherwise, similarity index of 0% means that the 

plant species of the two communities compared are totally 

different (Iskandar and Iskandar 2016). 

 

The use of plant perceived by residents 

Quantitative data analysis of structured interviews 

(questionnaires) was conducted using simple statistics with 

percentages and descriptive analysis. Meanwhile, 

qualitative data collected by field observation, and semi-

structured interviews were analyzed by cross-checking to 

get valid data, summarizing, synthesizing, and making 

narration with descriptive and evaluative analysis (Iskandar 

and Iskandar 2018).  

RESULTS AND DISCUSSION 

Vegetation structure  

Horizontal vegetation structure 

In total, across eight urban parks in Cilegon City 

observed in this study, there were 59,942 individuals of 

plant recorded, consisting of 114 species belong to 46 

families (Table 1). The Town Square Park had the highest 

number of individual plants, amounting to 24,584 

individuals. The urban park with the lowest number of 

individuals was Al-Hadid Park with 923 individuals. 

Meanwhile, the highest number of plant species and 

families were found in Jombang Sub-district Park with 58 

species and 30 families. Purwakarta Sub-district Park is the 

park with the lowest number of species and families with 

seven species and four families. A survey in 2016 by the 

Environmental Agency in the entire city of Cilegon with an 

area of 17500 Ha, recorded as many as 216 plant species. 

This means that the number of plant species in the urban 

park is only 55% of the total plant species in Cilegon City. 

Figure 2 shows that Fabaceae was the family dominated 

the urban parks in Cilegon City with 30 species (e.g. 

Pterocarpus indicus, Samanea saman, etc.), followed by 

Asparagaceae (e.g. Cordyline australis, Yucca aloifolia, 

etc.); Arecaceae (e.g. Roystonea regia, Veitchia merillii, 

etc.) and Apocynaceae (e.g. Catharanthus roseus, 

Allamanda cathartica, etc). This result is not surprising 

since, among the plant kingdom, Fabaceae is a plant family 

with the third-largest number of species after Asteraceae 

and Orchidaceae with 770 genera and 19,500 species 

(Beech et al. 2017; Azani et al. 2017;  Gomes et al. 2018). 

Table 2 presents the indices of species richness, 

diversity, evenness, and similarity. Based on the table, it is 

shown that the highest species richness index (d Margalef 

index) was found in Jombang Sub-district Park with 6.69, 

putting it in the high category. Meanwhile, those 

categorized as medium were found in Town Square Park 

and Simpang Park. Parks with low-category species 

richness were Children Park, Al-Hadid Park, and Nurul 

Ikhlas Park. Meanwhile, the lowest richness index was 

found in Purwakarta Sub-district Park with 0.72. Although 

Jombang Sub-district Park has less area extent than Town 

Square Park, it had higher species richness. Understanding 

the composition of the plant community in urban parks can 

help residents better manage green infrastructure, which is 

important for improving environmental health, and 

settlements in urban areas (Talal and Santelmann 2019). 

 
Table 1. Vegetation composition in eight urban parks in Cilegon 

City, Banten, Indonesia 

 

Urban park 
Number of 

individual 

Number of 

species 

Number of 

family 

Town Square 24,584 47 29 

Children  4,612 24 15 

Simpang  18,078 48 24 

Al-Hadid 923 17 16 

Nurul Ikhlas  1,390 15 12 

Cilegon SD  978 13 8 

Jombang SD  5,046 58 30 

Purwakarta SD  4,331 7 4 

Total  59,942 114 46 
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Figure 2. Vegetation composition based on the number of species in each family at eight urban parks in Cilegon City, Banten, Indonesia 

 

 
Table 2. The indices of species richness, diversity, evenness and Sorensen similarity at eight urban parks in Cilegon City, Banten, Indonesia 

 

Urban park d H’ E 
 Sorensen Similarity Index (IS) 

 Urban Park  1 2 3 4 5 6 7 8 

Town Square 4.55 1.61 0.42  Town Square 1   46 38 29 43 31 40 8 

Children  2.73 1.60 0.50  Children  2    38 25 26 20 42 4 

Simpang  4.79 1.94 0.50  Simpang  3    41 54 40 30 0 

Al-Hadid 2.34 1.90 0.67  Al-Hadid 4      44 33 19 0 

Nurul Ikhlas  1.93 1.81 0.67  Nurul Ikhlas  5       43 19 0 

Cilegon SD  1.74 1.53 0.60  Cilegon SD  6       31 0 

Jombang SD  6.69 1.88 0.46  Jombang SD  7         30 

Purwakarta SD  0.72 0.44 0.23  Purwakarta SD  8          

Note: d: Margalef Species Richness Index; H’: Shannon-Wiener Diversity Index; E: Evenness Index; Numbers 1 to 8 in the table row 

represent urban park serial numbers as well as the urban park serial numbers in the table column  
 

 

Plant species diversity index (H’ Shannon-Wiener 

index) in urban park of Cilegon City is ranged from 1.53 to 

1.94 point in the medium category, except in Purwakarta 

Sub-district Park which was in the low category (0.44). The 

high diversity of plant species in urban parks provides an 

important value in biodiversity conservation (Goddard et 

al. 2010) and puts urban parks as an important habitat of 

biodiversity (Lepczyk et al. 2017). According to vegetation 

development theory (Whitmore 1984), the older the plant 

community is, the more species it has, but the lower the number 

of individuals per species. In contrast, a young community 

will have a low number of species, but has a high number 

of individuals in each type. Jombang Sub-district Park had 

the highest number of species, indicating that the urban 

park is the oldest compared to other urban parks. This is in 

line with the fact that Jombang Sub-district Park was 

indeed built earlier than the other parks (Muhlisin 2016). 

In general, the evenness index of the eight urban parks 

in Cilegon City is ranged from 0.23 to 0.67, putting them 

into the unstable and depressed community category. In 

more detail, urban parks categorized as depressed 

communities were Town Square Park, Simpang Park, 

Children Park, Jombang Sub-district Park, and Purwakarta 

Sub-district Park. Meanwhile, the other urban parks were 

categorized as unstable communities, i.e., Al-Hadid Park, 

Nurul Ikhlas Park, and Cilegon Sub-district Park.  

Based on Table 2, the parks that had an index of 

similarity of more than 50% were Simpang Park and Nurul 

Ikhlas Park, while other parks had a similarity index of less 

than 50%. Simpang Park and Nurul Ikhlas Park has 

similarity index of 54%, meaning that 54% of the plant 

species in Simpang Park also occurred in Nurul Ikhlas 

Park. Purwakarta Sub-district Park had very low similarity 

with other urban parks (i.e., Town Square and Children 

Park with 8% and 4%, respectively), even with some parks 

it had totally different species with index of zero. This is 

understandable since Purwakarta Sub-district Park has a 

low number of plant species because the park is still under 

development.  

Based on habitus, the eight urban parks in Cilegon City 

generally dominated by trees, followed by shrubs and herbs 

while palm, succulent, and cycad had a lower proportion 

(Figure 3). Only Children Park had completely the five 

habitus, namely tree, shrub, herb, palm, succulent, and 

cycad. Jombang and Cilegon Subdistrict Parks had the 

highest percentage of trees among other areas, but the 

highest percentage of shrubs was found in Children Park, 

Simpang Park and Purwakarta Sub-district Park. 

Meanwhile, for herbs, the highest percentage was found in 

Al-Hadid Park and Nurul Ikhlas Park. However, in Town 

Square Park the percentage between trees, shrubs, and 

herbs was not very different. 



 BIODIVERSITAS  22 (7): 2589-2603, July 2021 

 

2594 

 
 

Figure 3. Vegetation composition based on plant habitus at eight 

urban parks in Cilegon City , Banten, Indonesia 

 

 

 

 
 

Figure 4. Vegetation composition based on the original 

distribution of the plant (i.e., native, non-native, and invasive 

plant) in eight urban parks in Cilegon City, Banten, Indonesia  

 

 

 

Figure 4 showed that there were five urban parks that 

had native plant species, namely Town Square Park, 

Children Park, Simpang Park, Al-Hadid Park, and Jombang 

Sub-district Park. Meanwhile, Cilegon Sub-district Park 

and Nurul Ikhlas Park did not have native species with all 

were non-native and invasive species, and Purwakarta Sub-

district Park had all non-native species. In general, the 

number of native species was lower than that of non-native 

and invasive species. The proportion of non-native and 

invasive species were 91% and 6%, respectively, while it 

was only 3% of native species. Similar finding was also 

reported by Nielsen et al. (2014) that about 50% of the 

plant species found in city parks were exotic. The same 

case was found by Li et al. (2006) showing that urban parks 

were unable to protect native biodiversity. The number of 

native plant species managed in urban parks and urban 

forests is low, while non-native increased rapidly. 

Urbanization causes the loss of the main wild land in the 

periphery and such wild land is replaced by managed land 

which is planted with plants that are suitable for the sake of 

beauty, food sources and other functions regardless of the 

origin of the plants (Hidayat and Kurnita 2018). 

Native plant species play an important role in species 

richness. Burghardt et al. (2009) found that native plant 

species significantly increased the diversity of birds and 

butterflies compared to non-native plants managed 

conventionally. Likewise, exotic plants are not widely used 

by native pollinating insects (Goddard et al. 2010). In 

addition, alien invasive plant species spreading from the 

park have caused a major negative impact on economic and 

conservation problems worldwide. Taylor et al. (2016) also 

found that the abundance of individual species and species 

composition are more influenced by the existence of 

introduced plant species than by native plant species. Thus, 

the native species existence in urban parks is very 

important for biodiversity conservation. 

Table 3 shows the Summed Dominance Ratio (SDR) of 

eight urban parks in Cilegon City. Mexican petunia 

(Ruellia simplex) had the highest SDR in Town Square 

Park and Simpang Parks, the plants with the highest SDR 

in Children, Al-Hadid and Cilegon Sub-district Parks were 

brush cherry (Syzygium paniculatum), golden dewdrop 

(Duranta erecta), and dogfennel (Eupatorium 

capillifolium), with SDR values of 28.83, 19.38, and 24.76, 

respectively. Meanwhile, Brazilian joyweed (Alternanthera 

brasiliana) was the plant with the highest SDR in Nurul 

Ikhlas and Jombang Sub-district Parks with SDR values of 

20.71, and 30.17 respectively. The high SDR in each urban 

area means that the vegetation is scattered in the plots of 

each park with a high number of individuals (Iskandar and 

Iskandar 2016). 

In general, the plants with the highest SDR in urban 

parks in Cilegon City were R. simplex with an SDR of 

35.58, followed by A. brasiliana and S. paniculatum with 

SDR values of 26.48 and 18.05, respectively. It means that 

the R. simplex, A. brasiliana, and S. paniculatum were 

scattered throughout the urban parks in Cilegon City with a 

high number of individuals. 

In detail, there were five plant species that had the 

highest SDR in each urban park, namely: R. simplex, S. 

paniculatum, D. erecta, E. capillifolium, and A. brasiliana. 

These plants were dominant in the urban parks in Cilegon 

City because they were intentionally planted to beautify the 

urban park. These plants are favorite shrubs and herbs as 

ornamental plants that have beautiful flowers or leaves. 

Ruellia simplex is ornamental plant native to Mexico, 

Argentina, Brazil, western Bolivia, Paraguay, and Uruguay 

(Ezcurra and Daniel 2007). This plant has proven to have a 

competitive advantage as an invasive plant and can survive 

in floodplains with high rainfall. It dominates the cover 

over the ground, creating monotype invasions, because it 

can adapt to a variety of disturbed conditions (Karyati and 

Adhi 2018). This plant is very suitable as an ornamental 

plant or bordering plant because it has an attractive flower 

color (Smith et al. 2014). 

Syzygium paniculatum is a shrub endemic to the coast 

of New South Wales (NSW), Australia with endangered 

status. The characteristic feature of this plant is that it has 

red leaflets, which then spread throughout the world as an 

ornamental plant to fill urban parks (NSW Office of 

Environment and Heritage 2012). Magenta Pilly Lily 

usually grows among other tree species which are generally 

native plants, but do not harm native species, but compete 

for light (Ramírez and Kallarackal 2019).  
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Table 3. Ten plant species with the highest Summed Dominance Ratio (SDR) in eight urban parks in Cilegon City, Banten, Indonesia 

 

Species name Local name Habitus  
SDR of plant in urban park  

1 2 3 4 5 6 7 8 9 

Alstonia scholaris (L.) R.Br. Pulai Tree             4.15 2.0  

Alternanthera brasiliana (L.) Kuntze Bayam dempo Herb 16.59 18.51 18.25 17.32 20.71 18.37 30.17   26.48 

Bauhinia blakeana Dunn Bunga kupu Tree           4.23      

Bougainvillea glabra Choisy Bunga kertas Shrub         3.07       2.21 

Canna indica L. Bunga tasbih Herb 2.30       12.44 5.51     2.94 

Cordyline australis Endl. Pandan bali Shrub     2.39   2.97       2.22 

Cosmos sulphureus Cav. Kenikir sulfur Herb         15.32        

Cycas revoluta Thunb. Pakis Haji Cycad       6.26          

Delonix regia (Bojer) Raf. Flamboyan Tree           5.16      

Dracaena reflexa Lam. Drakaena Shrub               3.0  

Duranta erecta L. Anak Nakal Shrub 4.43 7.17 3.59 19.38 8.31 7.65     9.16 

Erythrina crista-galli L. Dadap merah Tree             2.52    

Erythrina variegata L. Dadap laut Tree             2.42    

Eupatorium capillifolium (Lam.) Small  Adas Hutan Herb 4.95 8.24 9.99 4.40 4.62 24.76 3.68   9.16 

Excoecaria cochinchinensis L. Sambang darah Shrub   3.68              

Ficus benjamina L. Beringin Tree           2.11 2.47    

Eucalyptus deglupta Blume Pohon pelangi Tree 2.20                

Hakonechloa macra (Munro) Honda Rumput Hakone Herb       5.37          

Helicania rostrata Ruiz & Pav. Helikonia Herb   0.45              

Hymenocallis littoralis Salisb Bakungan Herb         4.58        

Lantana urticoides Hayek. Cente Shrub       3.80          

Liriope spicata Lour. Liriope Herb               11.3  

Manihot uttilisima Pohl Singkong Shrub               3.9  

Melaleuca leucadendra Linn. Kayu putih Tree             2.21    

Polyalthia longifolia (Sonn.) Thwaites Glodokan Tree       8.97          

Portulaca pilosa L. Krokot Suculent   1.49              

Pterocarpus indicus Willd.    Angsana Tree               15.7  

Terminalia mantaly H. Perrier Ketapang kencana Tree 1.98           5.43 13.7  

Rhoeo discolor (L'Hér.) Hance ex Walp. Adam Hawa Herb   1.63             2.56 

Roystonea regia O.F.Cook    Palem Raja Palm     4.23            

Ruellia simplex C.Wright Kencana Ungu Herb 30.21 25.83 26.63 16.84 16.07 22.41 9.60   35.58 

Samanea saman (Jacq.) Merr. Trembesi Tree 1.73     2.94   2.06 6.09    

Sphagneticola calendulacea (L.) Pruski Widelia Herb   2.24              

Syzygium paniculatum Gaertn. Pucuk merah Shrub 13.89 28.83 8.20           18.05 

Tectona grandis L.f. Jati Tree       2.94          

Veitchia merillii (Becc.) H.E.Moore    Palem Putri Palm     2.99            

Vernonia elliptica DC. Lee Kwan Yew Shrub               50.4 6.89 

Yucca aloifolia L. Yuka  Shrub     3.25            

Zinnia elegans Jacq. Kembang kertas Herb 5.03       3.04        

Note: 1. Cilegon Town Square Park; 2. Children Park; 3. Simpang Park; 4. Al-Hadid Park; 5. Nurul Ikhlas Park; 6. Cilegon Sub-district 

Park; 7 Jombang Sub-district Park; 8. Purwakarta Sub-district Park; 9. All of urban parks in Cilegon City. 

 

 

 

Alternanthera brasiliana is native to sub-tropical and 

tropical regions in South America and Australia, often used 

as garden borders because of its attractive purple leaves 

and can be styled as a living fence. This species has the 

ability to phytoremediation pollution in soil polluted by 

machine waste. (Ogedegbe et al. 2013). Many of the 

encounters of A. brasiliana in many urban parks are more 

on the grounds of the use of these plants as ornamental 

plants that act as a barrier to the filler of the garden.  

Duranta erecta is originated from America (CABI 

2020). It can be formed as a fence as desired and has a 

moderate air pollution tolerance index (Okunlola et al. 

2016). The genus Duranta is important in absorbing air 

pollutants and can be used to monitor vehicle exhaust 

emissions along the side of a busy highway (Raina and Bala 

2011). The use of D. erecta in urban parks is more on the 

utilization as ornamental plants as a fence or garden barrier.  

Eupatorium capillifolium (Dogfennel) is a herbaceous 

perennial plant in the family of Asteraceae. It is native to 

North America and is found mainly in the southeastern 

United States (Tabanca et al. 2010). Dogfennel currently 

ranks first as prairie weed that occurs most frequently in 

Florida. This plant grows well in open or abandoned land. 

The clearing of natural land due to human activities can 

provide new habitats so that this plant can potentially grow 

like a weed, because it is listed as one of the invasive alien 

species in Nepal (Irsyam and Hariri 2016; Sellers et al. 

2019). 

Vertical vegetation structure 

Vertical vegetation structure can be studied from 

canopy stratification, profile diagrams, and the diversity of 

canopy stratification. Figure 5 shows the canopy 

stratification for the five height classifications. In terms of 
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the number of individuals, most plants (97.9%) in the urban 

parks of Cilegon City were found at a height of less than 1 

m, generally in the form of shrubs and herbs, while the 

other height categories were less than 1%. In term of the 

number of species, plants with a height <1 m was 38.51% 

had the highest percentage, while the number of species 

with the lowest percentage is at the height of 5-10 m.  

In more detail, the canopy stratification of each urban 

park is shown in Table 4. In terms of the number of 

individuals, plants with a height of less than 1 m dominated 

each urban park with a range of 91.56%-99.44%. The 

smallest and largest percentages were found in the Cilegon 

Sub-district Park and Simpang Park, respectively. 

Meanwhile, the other height categories were less than 1% 

except in Al-Hadid Park and Cilegon Sub-district Park, 

where the number of individuals greater than 10 m high 

reached 4.95% and 1.72%, respectively. This shows that in 

general, urban parks in Cilegon City still lack the number 

of individual plants with a height of more than 1 m, so that 

they appear less dense with trees. This is due to the choice 

of plants for urban parks favoring plants that function as 

ornamental plants in the form of shrubs and herbs rather 

than trees. 

In terms of the number of species, plant species with a 

height of <1m had the highest percentage, ranging from 

29.41 to 94.47%. The smallest and largest percentages 

were found in Jombang Sub-district Park and Al-Hadid 

Park, respectively. In general, the number of plant species 

with height of 5-10 m and greater than 10 m in each urban 

park was less than 10%, except in Children Park, Cilegon 

Sub-district Park and Jombang Park, where plant species 

with height between 5 to 10 m reach 29.63%, 20.27%, and 

17.65%, respectively. Meanwhile, plant species with height 

greater than 10 m with a percentage above 10% were only 

found in Jombang Sub-district Park (11.76%). This data 

shows that several urban parks, such as Children Park, 

Cilegon Sub-district Park, and Jombang Sub-district Park, 

already have high tree species above 5 m with a percentage 

of more than 10%, meaning that the three urban parks were 

quite thick with trees. Based on field observations, 

Children Park and Jombang Sub-district Park showed quite 

lush parks. Meanwhile, Cilegon Sub-district Park, which 

was dominated by a sports field, had 20.27% of tree species 

with a height of 5 to 10 m, and 28.38% of shrubs and herbs 

with a height of less than 1 m. The trees, shrubs, and herbs 

were planted as a barrier to the urban park. 

Vegetation profile was created for each park to find out 

the vertical structure of vegetation as shown in Figure 6 

below. Based on the figure, Children Park, Simpang Park, 

Cilegon Sub-district Park, and Jombang Sub-district Park 

had several layers of canopy, while the other urban parks 

had only one layer. An urban park that has multiple layers 

of canopy is ecologically very good because it is similar to 

natural forest which plays a role in protecting the soil from 

erosion. Based on the canopy layer arranged by the number 

of individuals, Cilegon Sub-district Park and Jombang Park 

were better than the other urban parks. Although not ideal, 

the two parks had multi-layered canopies, although they 

were still dominated by understorey vegetation with height 

less than 1 m tall. 

Based on the vegetation profile, it is known that 

undergrowth of less than 1 m tall was dominated by R. 

simplex, except in Al-Hadid Park and Purwakarta Sub-

district Park which were dominated by Duranta erecta and 

Liriope spicata, respectively. Plants with canopy height of 

1-2 m were dominated by S. paniculatum in Town Square 

Park, Children Park and Al-Hadid Park; Canna indica 

dominated Simpang Park, Nurul Ikhlas Park and Cilegon 

Sub-district Park. Meanwhile, Jombang Sub-district Park 

was dominated by Plumeria rubra, Hibiscus rosa-sinensis 

and Yucca aloifolia; and in Purwakarta Sub-district Park 

Manihot utilissima was found. 

 

 
 

Figure 5. Vegetation composition based on canopy stratification 

in eight urban parks in Cilegon City, Banten, Indonesia  

 

 

 

Table 4. Canopy stratification by individual and species number across the eight urban parks in Cilegon City, Banten, Indonesia 

 

Canopy 

stratification 

1 2 3 4 5 6 7 8 

%N %S %N %S %N %S %N %S %N %S %N %S %N %S %N %S 

<1 m 98.37 38.24 98.54 51.85 99.44 62.50 94.47 94.47 96.04 64.71 91.56 28.38 92.77 29.41 98.80 37.50 

1-2 m 0.98 22.06 0.35 3.70 0.21 10.71 0.22 0.22 3.76 23.53 0.77 8.11 3.51 11.76 0.05 12.50 

2-5 m 0.44 25.00 0.06 7.41 0.13 14.29 0.00 0.00 0.05 5.88 3.79 35.14 1.20 29.41 1.16 50.00 

5-10 m 0.13 8.82 0.95 29.63 0.10 7.14 0.33 0.33 0.00 0.00 2.15 20.27 2.11 17.65 0.00 0.00 

>10 m 0.08 5.88 0.10 7.41 0.11 5.36 4.98 4.98 0.15 5.88 1.72 8.11 0.40 11.76 0.00 0.00 

Note: %N: percent of individual number and %S: percent of species number; 1. Cilegon Town Square Park; 2. Children Park; 3. 

Simpang Park; 4. Al-Hadid Park; 5. Nurul Ikhlas Park; 6. Cilegon Sub-district Park; 7 Jombang Sub-district Park; and 8. Purwakarta 

Sub-district Park 
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Figure 6. Profile diagram of urban park vegetation in Cilegon City, Banten, Indonesia. 1. Cilegon Town Square Park; 2. Children Park; 

3. Simpang Park;  4. Al-Hadid Park; 5. Nurul Ikhlas Park; 6. Cilegon Sub-district Park; 7 Jombang Sub-district Park; and 8. Purwakarta 

Sub-district Park 

 
 

Table 5. Stratification diversity index of urban parks in Cilegon City, Banten, Indonesia 

 

Parameter 1 2 3 4 5 6 7 8 

The area of the understorey canopy (a) 20123 403 5001 1362 2045 3238 1003 1052 

The area of the top plant canopy (b) 273 1754 729 80 402 289 18797 0 

Percent (a) (%) 99 19 87 94 84 92 5 100 

Percent (b) (%) 1 81 13 6 16 8 95 0 

Stratification diversity index (H') 0.056 0.486 0.386 0.227 0.440 0.279 0.199 0 

Note: %N:1. Cilegon Town Square Park; 2. Children Park; 3. Simpang Park; 4. Al-Hadid Park; 5. Nurul Ikhlas Park; 6. Cilegon Sub-

district Park; 7 Jombang Sub-district Park; and 8. Purwakarta Sub-district Park 

 

 

Plants with canopy height of 2-5 m were found 

differently in each urban park. In general, the following 

plants were found Eucalyptus deglupta, Carica papaya, 

Erythrina crista-galli, Cordyline australis, Wodyetia 

bifurcata, Bauhinia blakeana, Alstonia scholaris, and P. 

indicus. Whereas at a plant height of 5-10 m there were E. 

deglupta, Cocos nucifera, Swietenia mahagoni, Roystonea 

regia, Tectona grandis, Samanea saman, Delonix regia, 

Terminalia mantaly, Ficus benjamina, and Melaleuca 

quinquenervia. 

Plants with canopy height above 10 m were distinct 

characteristic of each urban park, i.e., in Town Square Park 

there were Roystonea regia and Areca catechu; in Children 

Park there were P. indicus and Ficus lyrata; in Simpang 

Park, there was Bismarckia nobilis; in Al-Hadid Park there 

was Polyalthia longifolia; in Nurul Ikhlas Park and 

Jombang Sub-district Park there was Samanea saman; and 

in Cilegon Sub-district Park there was Delonix regia. There 

was none found in Purwakarta sub-district park. 

The calculation on stratification diversity index is 

presented in Table 5. Children Park had the highest 

stratification diversity index with a value of 0.486., while 

the lowest was Town Square Park with an index value of 

0.056. Meanwhile, the Purwakarta Sub-district Park had 

zero indexes because there was only one layer of 

stratification. The stratification diversity index has a 

positive correlation with species diversity index of birds or 

insects. If the stratification diversity index is high, the 

diversity index for bird or insect species is also high 

(Iskandar 2017). Urban parks that have a high number of 

plant species and a high diversity index will provide 

ecosystem services for insect and bird habitats. They also 

reduce the risk of soil erosion because the kinetic power of 

rainwater before it hits the soil surface can be held back by 

various layers of the canopy. In addition, a lush urban park 

with lots of litter and compost is important for maintaining 

soil fertility (Sarah et al. 2015). 

Plant function perceived by the residents 

The results of interviews with residents of Cilegon City 

demonstrated that they were quite familiar with all urban 

parks in Cilegon including several small parks and those 

that were built by private companies. The top three most 

recognized parks were Town Square Park, Children Park, 

and Jombang Park; and the most visited urban parks were 

Town Square Park, Children Park and Simpang Park. 

These three parks were frequently visited because of their 

location in the administrative center of Cilegon City. 
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The residents understood well the function of city parks 

as green open spaces and city lungs that absorb carbon-

dioxide, produce oxygen and reduce air pollution. The 

parks also make city aesthetic, improve the coolness of 

local temperature, and provide recreational facilities, 

playground, and other social activities. The benefits of 

parks that were felt most by residents were beautifying the 

city, recreational facilities, and as the lungs of the city. 

Some residents stated that the quality of the urban parks 

in Cilegon City was still not good (51%), more than a 

quarter said it was good (29%), and others said it was 

enough (20%). The things that many residents complained 

about were facilities, maintenance, the amount and 

diversity of vegetation. The residents' assessment of the 

quality of the urban park can be grouped into facilities, 

accessibility, vegetation and functions. According to the 

population, these criteria are as shown in Table 6. 

The knowledge regarding the function of the urban park 

and the plants in the urban park is important. Figure 7 

shows the proportion of the knowledge on the function of 

plants in the urban park from 50 respondents. The figure 

shows that the main functions of plants in the park were 

dominated by ornamental plants rather than shade plants 

and directed plants. This is in line with the vegetation 

structure which is mostly dominated by shrubs and herbs 

which act as ornamental plants rather than tree plants. But 

for the other functions of plants in urban parks, many 

residents do not know the uses. Nevertheless, from plants 

whose functions are known, most people know plants as 

medicine. In addition, the portion of plant functions known 

to the population is timber, vegetable and seasoning, and 

fruit, respectively. The limited knowledge of the residents 

regarding the uses of plants is likely due to most plants in 

the parks were non-native plants. Residents often see plants 

in various locations in the park, but are not familiar with 

the names and functions of the plant. 

The results from the interviews with residents show that 

the types of plants that can be used as edible fruit, 

medicinal, vegetable and seasoning, and timber are as 

shown in Table 7. 

 

 

 
 

Figure 7. The perception of the residents of Cilegon City, Banten, 

Indonesia regarding the function/use of the plants in the urban parks 

 

 
Table 6. The perception of the residents of Cilegon City, Banten, Indonesia on urban park quality based on four criteria  

 

Facilities Accessibility Vegetation Function 

Condition: Completeness, cleanliness, 

orderly, neatly, healthy, and secure  

Amenities: Playing ground, parking area, 

CCTV, Free Wifi, education area, and 

sport facilities 

Strategic location, and 

noise-free 

 

 

 

High diversity, shade plant, 

and ornamental plant,  

 

Recreation, education, sport, 

entertainment, culinary, play,  

photography spot, and social 

interaction 

 

 

 
Tabel 7. The use of plant species found in urban parks in Cilegon City, Banten, Indonesia based on the knowledge of the residents 

 

Edible fruit Medicinal 
Vegetable and 

seasoning 
Timber 

Areca catechu, 

Artocarpus communis 

Carica papaya, 

Chrysophyllum 

cainito Cocos 

nucifera,  

Ficus benjamina, 

Mangifera indica, 

Psidium guajava,  

 

Alternanthera brassiliana, Areca catechu, 

Catharanthus roseus, Calotropis gigantea, Canna 

indica, Carica papaya, Cocos nucifera, Cosmos 

sulphureus, Delonix regia, Elaeis guineensis, 

Erythrina variegata, Eupatorium capillifolium, 

Euphorbia lactea, Euphorbia milii, Erythrina 

crista-galli, Eucalyptus deglupta, Excoecaria 

cochinchinensis, Hibiscus rosa-sinensis, Jasminum 

sambac, Lantana urticoides, Leucaena 

leucocephala, Melaleuca quinquenervia, Plumeria 

rubra, Portulaca grandiflora, Psidium guajava, 

Pterocarpus indicus, Ruellia simplex, Senna alata, 

Sansevieria trifasciata, Solanum pseudocapsicum, 

Swietenia mahagoni 

Carica papaya, 

Cnidoscolus 

aconitifolius,  

Cosmos sulphureus,  

Cocos nucifera, 

Elaeis guineensis,  

Helianthus annuus, 

Manihot utilissima, 

Tectona grandis,  

Acacia auriculiformis, Alstonia 

scholaris, Casuarina 

equisetifolia, Cocos nucifera, 

Delonix regia, Eucalyptus 

deglupta, Ficus lyrate, 

Filicium decipiens, 

Lagerstroemia speciosa, 

Mangifera indica, Melia 

azedarach, Pterocarpus 

indicus, Peltophorum 

pterocarpum, Samanea saman, 

Talipariti tiliaceum, 

Terminalia catappa, Tectona 

grandis, Swietenia mahagoni, 

Streblus asper 
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Plants in urban parks that can be used as edible fruits 

are plants that often found in homegarden. The exception is 

F. benjamina fruit which is not commonly eaten by most 

people but is actually edible fruit. This is in line with the 

study stating that the F. benjamina fruit was edible but not 

cultivated as a source of antioxidants and high nutritional 

value, particularly potassium (Rai et al. 2005; Aloanis and 

Karundeng 2019; Pasha and Uddin 2019). In addition, there 

is Areca catechu, an edible fruit commonly used to eat with 

betel (Pepper betel), a culture from various regions in 

Indonesia (Iskandar and Iskandar 2017; Dwinanto et al. 

2019), including in the City of Cilegon. There were also 

those who used areca nut to eat with betel, although it was 

limited to elderly women. 

The knowledge of the residents of Cilegon City 

regarding the medicinal uses of plants in urban park is 

presented in Table 8. In general, the knowledge of the 

residents about medicinal plants was limited to the use of 

plants for common diseases such as skin diseases, digestive 

system, respiratory system, and parasitic diseases. These 

findings have several similarities with other studies 

conducted in various regions in Indonesia (Silalahi et al. 

2015;  Malini et al. 2017; Indriwati and Suhadi 2018;  

Rahmawati et al. 2020) 

Urban park plants that were used by the residents as 

vegetables were C. papaya, Cnidoscolus aconitifolius, C. 

sulphureus, and M. utilissima. The leaves of these plants 

were used for vegetables. In addition, the leaves shoots of 

teak plants were used as food coloring of the culinary 

‘gudeg’ which is a characteristic of traditional Jogja culture 

(Harmayani et al. 2019). Besides coconut milk, C. nucifera 

was also used to make vegetable oils. Meanwhile, the 

common use of Elaeis guineensis and Helianthus annuus 

was for cooking oils. 

The residents of Cilegon City also knew a lot about the 

plants in the urban park as timber. Of the 19 plants whose 

benefits were known as timber, there were several plants 

that were the durable wood-producing plants, namely P. 

indicus, T. grandis and Swietenia mahagoni (Hidayat et al. 

2014; Jasni 2016). 

 
 

 

Table 8. Plants in urban parks in Cilegon City, Banten, Indonesia with medicinal uses based on residents knowledge  

 

Species name Local name Part used Illness Preparative methods Prescriptive methods 

Alternanthera brassiliana Bayam dempo Leaf  Bruises  Pounding Topical application 

Areca catechu Pinang Seed Worms  Decocting Oral ingestion 

Canna indica Bunga tasbih Rhizome Fever Decocting Oral ingestion 

Catharanthus roseus Tapak dara Flower Diabetes mellitus Decocting Oral ingestion 

Carica papaya Pepaya Leaf Hypertension  Decocting  Oral ingestion 

Cocos nucifera Kelapa  Coconut water Fever Decocting  Oral ingestion 

Cosmos sulphureus Kenikir Leaf Gastritis Decocting  Oral ingestion 

Delonix regia Flamboyan Leaf Inflamation  Decocting  Oral ingestion 

Elaeis guineensis Kelapa sawit Palm oil Burns  Processed  Topical application 

Erythrina crista-gali Dadap merah Leaf Worms Decocting Oral ingestion 

Erythrina variegata Dadap Leaf Inflammation Decocting Oral ingestion 

Eupatorium capillifolium  Adas Hutan Leaf  Dysentery  Decocting Oral ingestion 

Euphorbia lactea  Tulang naga Gum Inflammation Pounding Topical application 

Euphorbia milii,  Pakis giwang Gum Toothache None  Topical application 

Eucalyptus deglupta,  Pohon pelangi  Leaf Respiratory disease Distillation Inhalation 

Excoecaria cochinchinensis Sambang Darah Leaf Dysentery  Decocting Oral ingestion 

Hibiscus rosa-sinensis Kembang sepatu Flower Painful menstruation Decocting Oral ingestion 

Jasminum sambac Melati Flower Stomach Decocting Oral ingestion 

Lantana urticoides  Cente Leaf Bruises Punding Topical application 

Leucaena leucocephala,  Lamtoro Seed  Worms None  Oral application 

Maelaleuca quinquenervia,  Kayuputih Leaf Respiratory disease Distilation Inhalation 

Plumeria rubra Kamboja Gum Toothache None  Topical application  

Portulaca grandiflora,  Krokot Leaf Hemorrhoids  Decocting Oral ingestion 

Psidium guajava  Jambu bate Shoots  Stomach, diarrhea Pounding, squeezing Oral ingestion 

Pterocarpus indicus,  Angsana Gum Toothache, sprue None  Topical application 

Ruellia simplex Kencana Ungu Flower Itch Pounding Topical application 

Senna alata,  Ketepeng Leaf Tinea versicolor Pounding Topical application 

Sansevieria trifasciata,  Lidah mertua Leaf Diabetes Decocting Oral Ingestion 

Solanum pseudocapsicum,  Cherry Jerusalem Leaf, fruit Boils  Pounding Topical application 

Swietenia mahagoni Mahoni Seed Malaria None  Oral ingestion 

Note: For preparative methods, decocting: extract part of plant with or without heating; pounding: crushed parts of plant; processed: 

processing part of the plant into a product; squeezing: extraction part of plant with or without water; destination: purifying extract of 

plant by a process of heating and cooling; none: use of part of plant without treatment. 
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In summary, urban parks in Cilegon City consisted of 

114 species and 46 families, which can be considered fairly 

high compared to the number of species found in a wider 

area around it. However, the diversity and species richness 

tended to be low and the vegetation communities were 

unstable. In addition, the vegetation was dominated 

primarily by non-native and invasive tree species. The 

stratification index generally had low strata which were 

represented by plants with height of less than 1 meter, such 

as R. simplex and S. paniculatum. On the other hand, the 

function of the plants that occurred in the urban parks in 

Cilegon City was dominated by ornamental plants rather 

than ecological functions and human needs. This fact 

indicates that urban parks in the study area have still low 

ecosystem services. This is in line with the opinion of the 

residents who think that the quality of the urban park in 

Cilegon City was still not good, hence they need some 

improvement in order to provide more ecosystem functions 

and to be more enjoyable for the residents.  
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