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Abstract. Ali MS, Arifin HS, Nurhayati 2021. Urbanization level and its effect on the structure and function of homegarden 

(pekarangan) vegetation in West Java, Indonesia. Biodiversitas 22: 173-183. Urbanization occurs in West Java Province, Indonesia is 
currently reducing the ecological value of Indonesian pekarangan or homegardens by decreasing the average area of homegarden and 
the diversity and abundance of vegetation in them. One study site was in Bogor District, i.e. Selahuni 2, Ciomas Rahayu Village. Four 
sites in Bogor City, i.e. Sirnagalih-Pagentongan in Loji Village, Tegal Gundil Lama and Tegal Gundil Baru settlements in Tegal Gundil 
Village, and Baranangsiang Indah Settlement in Katulampa Village. One study site in Cianjur District, i.e. Cibakung Hamlet in 
Selajambe Village. The objective of this paper is to show the level of urbanization in each area of studies analyzed by Principle 
Component Analysis (PCA) and the dynamics of homegarden vegetation by comparing data from 1998, 2007, and 2019. The results 
showed that the levels of urbanization in the six study sites were moderately urbanized and highly urbanized. Homegarden dynamics 
occurred in the direction of changing homegarden area and the number of species and individuals of plants there. The dynamics of the 

homegarden due to urbanization have increased the composition of non-ornamental species, mostly fruit plants in all research sites in 
2019. 
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INTRODUCTION 

Urbanization has positive impacts on a country’s 

economic growth and brings significant benefits such as the 

creation of employment, education, innovation, welfare, 

social structure, and institutions (Ochoa et al. 2018). 
However, the rapid urbanization has caused environmental 

degradation, climate change, poverty, and injustice, and has 

changed land use, the diversity of ecosystems, the 

watershed hydrology, and the biogeochemical cycle 

through waste disposal (Lin et al. 2015; Schneider et al. 

2015; Kalantari et al. 2017). Urbanization continues to 

occur in many developing countries, especially in Africa 

and Asia (Cai et al. 2018). In China, the need for 

employment was a significant factor in the rapid 

urbanization (Cheng et al. 2015; Gomes et al. 2019; Lu et 

al. 2019). Research in Chengdu China showed that urban 
areas increased by more than 350% between 1978 and 

2002 in three different spatial trends near suburban in all 

directions before 1990, along transportation corridors, ring 

roads, and near satellite cities (Schneider et al. 2005). 

Urbanization is characterized by many environmental 

problems such as loss of biodiversity and the occurrence of 

urban heat islands (Romero et al. 2012; Liu et al. 2015). 

Urbanization has changed the global and local resources 

(Cui et al. 2019). The increasing population in Jakarta-

Bogor-Depok-Tangerang-Bekasi (Jabodetabek) due to 

urbanization has increased demand for housing and other 

infrastructures (Rustiadi et al. 2015; Robbany et al. 2019). 

Urban areas in Jabodetabek increased by 61% in 2015 

(Robbany et al. 2019). That phenomenon also, directly and 

indirectly, influenced the homegarden. 

Among the various components of the rural landscape, 

the homegarden is an essential part of residential land use 
(Hakim 2014). Three major themes emerged from the 

literature about the garden/homegarden for the owner, and 

one of which was gardens and identity (Mazumdar dan 

Mazumdar 2012). Garden can express the gardener’s 

relationship with the environment or his/her ecological 

character (Kiesling dan Manning 2010), and pekarangan is 

the specific homegarden of Indonesia. A homegarden with 

edible plants maintains high agrobiodiversity and increases 

food diversity for households (Van Der Stege et al. 2010). 

Homegardens produce a variety of plant products such as 

fruit, vegetable, and other non-timber forest products 
(Mohri et al. 2013), medicinal plants, shade, and 

ornamental (Abebe et al. 2010) managed by family (Kumar 

dan Nair 2004). However, urbanization has a significant 

detrimental effect on the homegarden area, the structure 

and function of its vegetation in West Java (Arifin et al. 

1997). Some reasons for the deterioration of the 

homegarden area in West Java are the use of land as a place 

to build a house, a vehicle parking area, and a selling area, 

and the close proximity of the village to the city (Azra et al. 

2014). Urbanization has reduced the area of homegarden 

and reduced the number of non-ornamental plants and 

reduced the structure of stratification of homegarden in 
West Java (Arifin et al. 1998).  
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The aims of this study were to measure the level of 

urbanization in 6 villages spread across Cianjur District, 

Bogor District, and Bogor City of West Java Province, 

Indonesia, and to asses the changes in the structure and 

function of pekarangan (homegarden) vegetation by 

comparing the current data with those of the previous 

studies. 

 MATERIALS AND METHODS 

Study sites 

The study sites were scattered in Bogor District 
(Ciomas Rahayu Village), Bogor City (Katulampa Village, 

Tegal Gundil Village, Loji Village), and Cianjur District 

(Cibakung, Selajambe Village) in West Java Province, 

Indonesia. (Figure 1). Site details and the number of 

pekarangan (homegarden) samples are shown in Table 1. 

All the study sites were the same as those in two previous 

studies (1998 and 2007) (Arifin et al. 1998; Mayanti 2007) 

because it was time-series research. 

The choice of site and number of homegarden samples 

followed the previous research (Arifin et al. 1998). The 

number of homegarden samples was also adjusted to the 
size of the study area and the number of houses. These sites 

were chosen according to the level of urbanization. 

Baranangsiang Indah, Tegal Gundil Lama, and Tegal 

Gundil Baru were closed to urban areas, while Sirnagalih-

Pagentongan was a suburban area. Cibakung’s site was a 

rural area. A literature study collected data in 1998 from 

the previous research (Arifin et al. 1998) and data in 2007 

from the thesis of Mayanti (2007). 

Data collection and analysis 

 Analysis of urbanization levels was based on 

geographical, social, and economic drivers of urbanization 
(Table 3). Analysis of the dynamics of the structure and 

function of homegarden vegetation has been done by 

measuring the area of homegarden samples, recording the 

name of the plant species, calculating the number of 

species and individual plants, the vertical and horizontal 

structure (plant functions) of the vegetation. Therefore, 

data were processed with descriptive statistics, centralizing 

the data with graphs or diagram display. The 2019 study 

results were compared with those of the 1998 and 2007 

studies for comparison of urbanization level that occurred. 

The following procedures were used in this research. 

Analysis of the urbanization level was calculated using 
the Principal Component Analysis (PCA) method (Arifin et 

al. 1997) using SPSS, a statistical software. The principal 

component analysis is a multivariate statistical method that 

selects a small number of components to account for the 

variance of original multi-response (Fung dan Kang 2005). 

The data were first standardized (looking for the z value) 

and this z value was used in PCA analysis. PCA analysis 

divided the data into two components (eigenvalues was 1). 

Data for nine parameters of urbanization driving factors for 

this analysis were obtained from interviews with the 

householder of homegardens, from the central statistics 

agency, and from previous studies. Data for 2007 were not 

available because in that year there was no analysis of the 

level of urbanization.  

The average area of homegarden was calculated with 

the following formula. Then the results were grouped 

according to the area of green space. 

 

ȗ =   

 

Where: 

ȗ  : Average area of homegarden 

n  : Number of homegarden samples 

ui  : Area of the ith homegarden  
 

Based on the results of research on the position of the 

homegardens in the upstream, middle, and downstream 

watersheds in three provinces on Java Island, namely the 

Provinces of West Java, Central Java, and East Java, the 

size of homegarden was divided based on the area of its 

green space, namely (i) small: area of green space <120 m2, 

(ii) medium: 120 m2 ≤ area of green space <400 m2, (iii) 

large: 400 m2 ≤ area of green space <1000 m2, and (d) extra 

larges: the green space is ≥ 1000 m2 (Mulyana et al. 2007). 

The local and scientific names of plant in each 
homegarden were recorded and distinguished between 

ornamental plants and non-ornamental plants. 

The average number of species in each sample of 

homegarden was calculated. The data collection of 

vegetation species in the six research sites was necessary to 

determine what species were widely planted in the 

homegardens (v). 

 

s =   

 

Where: 

s  : Average number of species/pekaranga 

n  : Number of homegarden sample 

si  : Number of species of homegarden-i 

The average number of individuals of plants in each 

homegarden sample and the proportions of the most widely 

planted species in homegardens were calculated. 
 

k=   

 

Where: 

ȗ  : Average number of individual/homegarden 

n  : Number of homegarden samples 

ki  : Number of individuals of homegarden-i 

 

The vertical stratification (Table 2) of vegetation in 

each sample homegarden was described.  

 The plants in each sample of homegarden were 

classified according to their functions or uses. 
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Figure 1. Study site map in West Java, Indonesia 

 

 

 
Table 1. Study sites and number of samples 
 

Study sites Villages District/City Number of samples 

Cibakung 
Babakan Sukaningal 
Sinargalih-Pagentongan 
Tegal Gundil Lama 
Tegal Gundil Baru 
Baranangsiang Indah 

Selajambe 
Ciomas Rahayu 
Loji 
Tegal Gundil 
Tegal Gundil 
Katulampa 

Cianjur District 
Bogor District 
Bogor City 
Bogor City 
Bogor City 
Bogor City 

30 
10 
21 
20 
10 
24 
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Table 2. Vertical stratification of vegetation and plant functions 
 

Vertical strata 
V 
IV 
III 
II 
I 

Plant heights1 
High tree > 10 m 
5 m < shrub, small tree ≤ 10 m 
2 m < bush, small shrub ≤ 5 m 
1 m < herb, bush ≤ 2 m 
grass, herb, small bush ≤ 1 m 

  

Plant functions 
1 
2 
3 
4 
5 
6 
7 

Plant functions2 

Fruit plant 
Vegetable plant 
Spice plant 
Medicinal plant 
Starch-producing plant 
Industrial raw material plant 
Other plants (for fuel woods; handicraft, 

constructed building material, etc) 
 

Note: 1Arifin et al. (2010); 2Arifin et al. (2012) 

 

RESULTS AND DISCUSSION 

Urbanization level in the study sites 

The first component, the drivers of urbanization that 

affected the six study sites the most were the level of 

education, the use of technology (handphone/smartphone), 

the increase in the average income, and the increase in the 
area built (Table 3). In the second component, the driving 

factors of urbanization that affected the six study sites the 

most were the reduction in the area of green space and the 

increase of income.  

The results of the PCA analysis in 2019 showed that the 

study sites were divided into two groups of levels of 

urbanization only, i.e., less urbanized (L) and more 

urbanized (M). The I group consisted of I-1 (Cibakung) and 

I-2 (Selahuni 2), while the M group consisted of M-1 

(Tegal Gundil Baru), M-2 (Baranangsiang Indah), M-3 

(Tegal Gundil Lama), and M-4 (Sirnagalih-Pagentongan). 

Meanwhile, the results of the PCA analysis by Arifin et al. 
(1998) showed that the study sites were divided into three 

groups based on the level of urbanization. The first group 

was the Most Urbanized (M), namely M-1 (Tegal Gundil 

Baru) and M-2 (Baranang Siang Indah). The second group 

was Intermediately Urbanized (I), namely I-1 (Sirnagalih-

Pagentongan), I-2 (Babakan Sukaningal, now Selahuni 2), 

and (Tegal Gundil Lama). The third group was the least 

Urbanized (L), namely L-1 (Cibakung). Changes in the 

level of urbanization from 1998 to 2019 are presented in 

Table 4. 

Dynamic of average area of homegarden  
The physical dynamics of homegarden can be seen 

from changes in homegarden area and its size (Figures 3 

and 4)Figure 3 shows that the average area of homegarden 

sample in the six study sites from 1998 to 2007 has 

decreased. The most significant decline in the average 

homegarden area occurred at Tegal Gundil Lama, which 

was 86%, and the smallest homegarden occurred at Tegal 

Gundil Barut, namely 22.7%. This decrease was triggered 

by the increasing need for space (buildings), both due to 

the expansion of the housing and other uses such as a 

parking garage that took up homegarden areas. From 2007 

to 2019, the average area of homegardens in the study sites 

Cibakung and Sirnagalih-Pagentongan decreased by 39% 

and 36%. In Tegal Gundil Baru, the average homegarden 

area did not change. Homegarden area in Selahuni 2, 

Baranangsiang Indah, and Tegal Gundil Lama have 

increased by 23%, 56%, and 17%. From 2007 to 2019, the 

changes were more fluctuating. 
The existence of the small homegarden size (A) 

increased in five sites study sites, except in Selahuni 2 

there was no increase. It showed that in 2019, the size of 

the majority of homegardens narrowed from 1998. The 

number of small-size homegarden increased to above 50%. 

This increase in the number was due to the decreasing size 

of other homegardens (medium, large and extra larges) in 

all study sites. The size of the medium pekaranga (B), large 

(C), and extra larges (D) in all areas experienced a drastic 

decrease in percentages, except in Selahuni-2, which 

increased by 40%. The size of D in all sites decreased by 
100% (no more). This change in homegarden size was 

triggered due to the expansion of built land that took up the 

plot of land, so that the medium (B) large (C), and extra 

larges (D) homegarden sizes were reduced due to changes 

in their functions. The percentage change in the 

homegarden size at each site can be seen in Figure 4. 

Dynamics of plant species diversity and abundance in 

homegardens 

The average number of species in each homegarden in 

the majority decreased from 1998 to 2007 and from 2007 to 

2019. The dynamics that occurred were in line with the 
growing area of settlements in each research site. Besides, 

the change’s level of urbanization from 1998 to 2019 also 

greatly influenced the number of plant species in the study 

site. The average change in the number of species in each 

homegarden is presented in Figure 5. 

Figure 5 shows that the average number of species per 

homegarden decreased in 2007 and 2019, except at Tegal 

Gundil Baru (in 2007). The biggest decrease occurred at 

Tegal Gundil Lama in 2007, i.e., 60.0%, followed by the 

Selahuni-2, Baranangsiang Indah, Tegal Gundil Baru, 

Cibakung, and Sirnagalih-Pagentongan, namely 43.75%, 

43.24%, 4118%, 30.56% and 0.00%, respectively. The 
biggest decrease occurred at Sirnagalih-Pagentongan in 

2019, namely 63.27%, followed by the site of Tegal Gundil 

Baru, Tegal Gundil Lama, Selahuni-2, Cibakung, and 

Baranangsiang Indah, i.e., 40.00%, 37.50%, 36.00%, 

33.33%, and 23.81%, respectively. The number of species 

found at Cibakung was 153, Baranangsiang Indah 149, 

Sirnagalih-Pagentongan 141, Tegal Gundil Baru 76, 

Selahuni-2 71, and Tegal Gundil Lama 68. The species 

found most at each study site were Pleomele elliptica in 

Cibakung, Cordyline fruticosa in Selahuni-2, Neomarica 

longifolia in Tegal Gundil Baru, Bromelia sp. in 
Baranangsiang Indah, Cnidoscolus aconitifolius in Tegal 

Gundil Lama, and Aerva sanguinolenta in Sirnagalih-

Pagentongan.  
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These six plants were found the most for several 

reasons. The community knows Pleomele elliptica as a 

natural food coloring, so it is still widely used by 

Sundanese people, especially in rural areas (Downham dan 

Collins 2000). This plant is widely used as hedge. 

Aglaonema marantifolium is known as an ornamental pl. 

Cordyline fruticose is recognized by the Sundanese people 

not only because of its use as an ornamental and medicinal 

plant, but also its socio-cultural value. This plant is 

considered to be strong and sacred, so it is often used as a 
sign of the existence of something, a space divider, and the 

hedge of the house (Barker dan Willis 2001). Neomarica 

longifolia is enjoyed for its beautiful yellow flowers, while 

Aerva sanguinolenta is known for its beautiful leaves. Both 

plants are planted simultaneously as a space divider. 

Bromelia is an ornamental plant enjoyed for its leaf colors 

and to be the characteristics of tropical gardens and accent 

in the front yard of the house. Cnidoscolus aconitifolius is 

known as a new vegetable plant, included in 2007, 

originating from Central America. Today many people 

consume this vegetable plant product. The function of 
homegarden is not only for ornamental, but also for its non-

ornamental functions. Non-ornamental functions such as 

for food, medicine and industry. One of the impacts of 

changes that occur in homegarden is the dynamics of the 

composition of ornamental and non-ornamental plants. 

This change is related to the use of plants for each owner or 

the owner's preference in presenting or planting these 

plants in homegarden. The plants planted mainly have 

economic and aesthetic benefits, so that the presence of 

these plants provides benefits for the owners of the yard. 

The dynamics of the number of ornamental and non-

ornamental plants indicate the trend of plants that occurred 

in that year (Figure 7). 

 

 
Table 3. PCA value of the 9 driving factors of urbanization 
 

Variables Comp. 1 Comp. 2 

Distance between research site and 
nearest city (km) 

-0.899 0.413 

Population density (people.km) -0.342 -0.487 
Built-up area (ha) 0.674 0.322 

Green open space (ha) - 0.792 
Percentage of farmers (%) -0.885 0.423 
Average population income (rupiah) 0.732 0.558 
Percentage of native people (%) -0.795 -0.449 
Education level (%) 0.991 - 
Use of technology (handphone) (%) 0.839 -0.470 
Eigenvalue 5.017 2.052 
Contribution 55.743 22.805 
Cumulative contributions 55.743 78.548 

 

 

 

 
Component 1 

 

Figure 2. The level of urbanization of research sites of West Java, Indonesia in 2019. Note: L: the less urbanized, M: the more urbanized  
 

 

 
Table 4. Changes in the level of urbanization of study sites of West Java, Indonesia from 1998 to 2019 
 

Old name study sites New name study sites  
Urbanization level code 

1998 2019 

Cibakung Cibakung L-1 L-1 
Sirnagalih-Pagentongan Sirnagalih-Pagentongan I-1 M-4 
Babakan Sukaningal Selahuni 2 I-2 L-2 
Tegal Gundil Lama Tegal Gundil Lama I-3 M-3 
Tegal Gundil Baru Tegal Gundil Baru M-1 M-1 

Baranangsiang Indah Baranangsiang Indah M-2 M-2 

Note: M: Most Urbanized, I: Intermediately Urbanized, L: Less/least Urbanized  
 

 

 

Component 2 
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Figure 3. Average area of homegardens 
 

Figure 5. Changes in the number of species in homegarden 
 

 

 

 
Figure 4. The percentage changes in size of homegardens. Note: A, small: area of green space <120 m2; B, medium: 120 m2 ≤ area of 
green space <400 m2, C, large: 400 m2 ≤ area of green space <1000 m2; and D, extra larges: the green space is ≥ 1000 m2 
 
 

 

In 1998, the composition of ornamental plants was 

higher than that of non-ornamental plants in the six study 

sites, except in Cibakung. The composition of ornamental 

plants was highest, namely in the Tegal Gundil Baru and 

Baranangsiang Indah each was 70%, then in Selahuni 2 wa 

58%, Tegal Gundil Lama and Sirnagalih-Pagentongan each 
was 55%, while in Cibakung was 40%. In 2007, it was seen 

that the majority of ornamental plants were also higher than 

non-ornamental plants in the six study sites, except 

Cibakung and Selahuni 2. The composition of ornamental 

plants was highest, namely in Tegal Gundil Baru was 75%, 

then Baranangsiang Indah was 70%, Tegal Gundil Lama 

was 62%, and Sirnagalih-Pagentongan was 60%, while in 

Cibakung and Selahuni 2 each was 45%. In 2019, the 

majority of plants in the six study sites were still dominated 

by ornamental plants, except for Cibakung and Selahuni 2. 

The highest ornamental plants were in the Baranangsiang 
Indah site was 65%, then Tegal Gundil Baru was 61%, 

Sirnagalih-Pagentongan and Tegal Gundil Lama were 54% 

and 53%, respectively, while for the Cibakung and 

Selahuni 2 sites, it was 44% and 45%, respectively. 
 
 

 
 

  
Figure 6. Changes in the number of individuals per homegarden 
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Figure 7. Dynamic of ornamental and non-ornamental plants 
 

 
 

 

There were five surviving ornamental plants, namely 

Dracaena angustifolia, Cordyline fruticosa, Aglaonema 
marantifolium, Dieffenbachia picta, and Anthurium 

crystallinum. The community knows Dracaena 

angustifolia like Pleomele elliptica as a plant whose leaves 

are used for natural food coloring, so it is still widely used 

by Indonesian people, especially Sundanese people who 

live in rural areas (Downham dan Collins 2000) and this 

plant also is widely used as hedge. Aglaonema 

marantifolium is known as an ornamental plant queen 

because of its graceful habitus, and is believed to be a 

fortune-carrying plant (Subono dan Andoko 2004; Dewi et 

al. 2012), so it has high economic value. Dieffenbachia 

picta and Anthurium crystallinum are popular ornamental 
plants because of their aesthetic leaf color. These 

ornamental plants survived because they are relatively easy 

to grow, and they are widely planted in the front and side 

yard of the houses. 

The number of individuals was the total number of all 

plant species in the homegardens. In general, the average 

number of individuals per homegarden increased at six 

study sites from 1998 to 2007 (except in Tegal Gundil 

Lama). Then, the majority of the average number of 

individuals decreased in all study sites from 2007 to 2019. 

The dynamics occurred in line with the continued increase 
in the area of settlements in each study site (increasing the 

number of homegardens and reducing the size of 

homegarden). Besides, the changing level of urbanization 

from 1998 to 2019 also greatly influenced the number of 

individual plants in the study sites. Figure 6 shows the 

average fluctuation in the number of individuals per 

homegarden temporarily. In 2007, the largest addition of 

the largest number of individuals occurred at Sirnagalih-

Pagentongan site, i.e., 414.23%, followed by 

Baranangsiang Indah, Tegal Gundil Baru, Cibakung, and 

Selahuni-2, namely 150.46%, 70.92%, 59.23%, and 5.88%, 

respectively. Site of Tegal Gundil Lama experienced a 
decrease in the number of individuals per homegarden, i.e., 

10.67%. In 2019, the largest decline in the number of 

individuals occurred in Sirnagalih-Pagentongan, i.e., 

95.17%, followed by Baranangsiang Indah, Selahuni-2, 

Cibakung, Tegal Gundil Lama, and Tegal Gundil Baru, 

namely 85.77%, 84.72%, 82.06%, 79.10%, and 76.42%, 

respectively. 

The number of individuals in Cibakung was 2,886, 

Baranangsiang Indah 1,847, followed Sirnagalih-

Pagentongan 1,570, Tegal Gundil Baru 784, Selahuni-2 

308, and Tegal Gundil Lama 286.  

Dynamics of plant vertical stratification 
Vertical stratification of homegarden plants was one 

aspect impacted by urbanization. Vertical stratification 

shows a variety of plant height in homegarden. Figure 8 

shows the dynamics of vertical stratification of plants in the 

six study sites. The majority of plants in the study sites in 

1998, 2007, and 2019 were found at stratum I (grass, small 

bush < 1 meter). The stratum I increased in six study sites 

in 2007, then decreased in 2019. The percentage of plants 

in stratum II (1 m < herb, bush ≤ 2 m), stratum III (2 m < 

bush, small shrub ≤ 5 m), stratum IV (5 m < shrub, small 

tree ≤ 10 m), and stratum V (high trees > 10 m) in 1998 
and 2007 in all study sites were lower than those in 2019. It 

was due to several reasons, namely (i) changes in 

composition of plant habits (ii) changes in owner 

preferences for plants that were popular to be planted in 

that year, (iii) changes in plant functions, (iv) shift in plant 

height due to growth during the period of more than 20 

years (v) reduced homegarden area due to the addition of 

buildings.
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Figure 8. Percentage of dynamics in plant vertical stratification in 1998, 2007 and 2019 

 

 
 

In 2007, it can be seen that in six study sites, except for 

Cibakung there were no plants in Strata IV and V. It 

happened because the plants were still included in stratum 

III within ten years of growth (1998 to 2007) or the trees 

were felled for building expansion. Tegal Gundil Baru, 

which were residential areas, in 1998, 2007, and 2019 had 

no plants in startum V because the presence of big trees can 

be dangerous for house building if one day the big trees 

fall. At that site, there were only plants in stratum IV, 

which were tall shrubs or small trees that produced 

beneficial fruit. At Baranangsiang Indah, 1% of plants in 
stratum V remained in 2019, but in 1998 and 2007, they 

were not found. The dominant plants were still in the size 

of strata III and IV. 

At sites Cibakung, Selahuni-2, Tegal Gundil Lama, and 

Sirnagalih-Pagentongan, the plants in strata IV and V were 

found and had a relatively high percentage. It was because 

these plants were still preserved, such as banana, white lead 

tree, coconut, which have a height of more than 10 m and 

had benefits for their householders. Of the four sites, only 

Tegal Gundil Lama had the smallest percentage of plants in 

stratum V, because these sites were organic and very dense 

settlements. Therefore, it was difficult to find plants in 

stratum V. Besides, the position of Tegal Gundil Lama is 

close to Bogor City, so the effect of urbanization was very 

high. The percentage of plants in strata II and III increased 

in 2019 in all study sites. Some of the surviving plants in 

strata III and IV were tall shrubs, ornamental shrubs, and 

hedgerows. Other plants were fruit-bearing trees, such as 

guava, sugar apple, and soursop. 

Dynamics of plant functions  
Based on their primary functions (Arifin et al. 2012) 

plants can be categorized as ornamental plants, fruit plants, 

vegetable plants, herbs, medicinal plants, starch-producing 

plants, plants for industrial raw materials, and plants for 

other uses. In this analysis of plant function dynamics, the 

function of ornamental plants was not included. The 

fluctuation of the plant functions is shown in Figure 9. 
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Figure 9. Percentage of plant functions other than ornamental plants. Note: Fr: fruit, Ve: vegetable, Sp: Spices, Me: Medicine, St: 
Starch, In: Industry, Ot: Others  
 
 

 

According to 1998 research results, the fruit plants had 

the highest percentage (33%), while medicinal plants and 

industrial raw material plants the lowest (5%) in Cibakung 

study site. In 2007, the starch crops had the highest (60%), 

and the industrial plant was the lowest (2%). However, in 

2019, the most abundant plants were fruit plants (51%), 

and the lowest were plants for uses other uses (2%).  

In 1998 and 2007, the plants having the highest 

abundance varied considerably among the study sites. 
However, in 2019, all of the plants with the highest 

percentage were fruit plants. In addition to ornamental 

plants, fruit plants existed in each homegardensFruit plants 

widely planted in the homegardens were mangoes, 

rambutans, and guavas. In addition to fruit plants, herbs 

were also commonly planted in homegarden, such as 

turmeric and ginger. Some plants that remained in all study 

sites in 1998, 2007, and 2019 were Mangifera indica, 

Nephelium lappaceum, and Syzygium aqueum from the 

fruit plant group, Pandanus sp., and Capsicum frutescens 

from spice plant group, and Piper betle from the medicinal 

plant group. 

Rambutan, mango, and guava plants were the most 

enduring fruit plants in homegarden. Fruit plants survived 

because they have great benefits, especially food (the need 

for vitamins and fiber) and a high economic value. The 
herbs that survived were pandanus and cayenne pepper 

which were used extensively as culinary ingredients, so 

their presence in the homegarden continued to be 

maintained. The medicinal plant that survived in three 

years of research was the betel plant, known to be useful as 

a diuretic, anti-inflammatory, and natural antibiotic (Mohri 

et al. 2013; Lutviandhitarani et al. 2015). In addition to its 
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function as a medicinal plant, betel also functions as an 

ornamental vine, usually used to make pavement look 

softer. 

Discussion 

The increasing level of urbanization in 2019 in 

Cibakung, Tegal Gundil Lama t, and Sirnagalih-

Pagentongan have affected homegarden area and 

vegetation structure in homegarden. It can be seen from the 

decreasing area of homegarden, which has decreased the 

number of species and the number of individual plants. Not 
only in these 3 sites, in sites with a fixed urbanization level, 

such as Selahuni-2 (intermediately urbanized), Tegal 

Gundil Baru settlement and Baranangsiang Indah (the most 

urbanized) in 1998, urbanization also affected the area of 

homegarden. It showed that urbanization was a powerful 

driver of dynamics in homegarden. The effect of 

urbanization on homegarden is due to population growth 

and the increasing demand for housing which caused land 

fragmentation in the homegarden. The first area used to 

build a house was the homegarden, especially in rural area. 

The homegarden will be inherited by parents to their 
children (Azra et al. 2014).  

The increasing level of education, the use of technology 

such as smartphones, the increase in income, which has 

implications for employment, were socioeconomic factors 

that affected the level of urbanization in each study site. 

Economic policies and incentives and the concentration of 

geographical investment were the driving factors of 

urbanizations (Seto dan Kaufmann 2003; Seto 2011). The 

homegarden owner’s perspective in looking at homegarden 

was different from one person to another. Several causes 

for the decrease of homegarden area were the use of the 
land for housing, parking lots, shops, and the close 

proximity of villages to the city (Azra et al. 2014). 

The change of level of urbanization level at the 

Cibakung site is caused by increasing the amount of 

income because the site is close to the Provincial Highway 

connected Jakarta-Bandung. Many industrial factories such 

as garments were built on the sides of the roads, providing 

job opportunities. Also, many Selajambe Village residents 

worked as migrant workers abroad. The Selahuni 2 site 

remained less urbanized because this site was located at the 

highest altitude among other hamlets in Ciomas Rahayu 

Village, so the number of houses in 1998 was relatively 
fixed, despite a lot of housing around that village. In 

addition, this site is also bordered by the Ciomas river, with 

a fairly steep land that makes housing expansion difficult 

(Ali et al. 2020).  

The Sirnagalih-Pagentongan site changed from the 

intermediate to the most urbanized level. Loji developed 

rapidly into a suburban area because it became part of the 

City of Bogor. The area was traversed by Gunung Batu 

street, one of the main access points to Bogor City. Its 

sloping topography made it possible for massive 

development, converting existing agricultural lands into 
housing. The site of Tegal Gundil Lama is the most 

urbanized because it is very close to the city of Bogor. The 

increase in the number of house buildings occupying the 

forest gardens also occurred, such as the area of the river 

bank. The economic condition that continued to improve 

marked by the increasing population income is one of the 

driving factors in increasing the level of urbanization in 

this site. Tegal Gundil Baru and Baranangsiang Indah are 

both housing estates, therefore the development and 

changes in land cover are very fast. The two sites are very 

close to the center of Bogor City, therefore, both are 

heavily influenced by the urbanization process from 1998 

to 2019. sitessitesThe decrease in the area of the 

homegarden causes a decrease in the number of plant 
species that are considered less useful. Therefore, the 

diversity of homegarden plant species has decreased. It can 

be seen from the decreasing number of species and 

individual plants in 2019 compared to 2007 and 1998. The 

decreasing number of species and individuals has reduced 

the vertical strata and diversity of plant functions. It can be 

seen that in 2019, stratum I continued to dominate, but the 

number was lower compared to 1998 and 2007. In contrast, 

the other four strata increased in 2019. Plants in these strata 

are maintained because they have benefits as fruit plants. 

The increase in the number of plants in strata III, IV, and V 
in 2019 is due to natural growth. The same plants in 2007 

were still small and were in the strata I and II 

qualifications. In 1998 and 2007, the highest abundance of 

plant function categories varied considerably among study 

sites. However, in 2019, fruit plants had the highest 

percentage in non-ornamental plants indicating that the 

householder preferred productive plants to aesthetic ones. 

Besides ornamental plants, fruit plants are available in 

almost every homegarden. The fruit plants are very 

important for the diet of household members in terms of 

vitamins and fiber. Ornamental plants still predominate, 
although there was a decline between 1998 and 2007 in the 

homegarden. The predominance of the ornamental plant 

was also reported in several studies (High dan Shackleton 

2000; Coomes dan Ban 2004; Birol et al. 2005; Das dan 

Das 2005). Fruit plants widely planted in homegarden were 

mangoes, rambutans, and guavas. In addition to fruit plants, 

herbs were also commonly planted in homegarden, such as 

turmeric and ginger. At the M-1 and M-2 sites, several 

homegarden owners utilized simple technology in using the 

homegarden by planting fruit plants in pots and using 

hydroponic techniques to grow vegetables. There were still 

no programs from the government in six research sites to 
support food diversity through the homegarden. The 

majority of these fruit plants occupied strata III, IV, and V 

(height above 2 meters). They also have an ecological 

function by providing shade in homegarden and improving 

the microclimate. Therefore, urbanization has changed the 

average area of the homegarden, the number of non-

ornamental plants, and the structure of homegarden 

stratification in West Java (Arifin et al. 1998; Azra et al. 

2014).  

However, in this research, the dynamics of homegarden 

due to urbanization have increased the composition of non-
ornamental plants, especially fruit plants, and other non-

ornamental plants in all research sites in 2019. It was 

recommended that these essential fruit plants be planted in 

homegarden to make the homegardens sustainable and 

productive.  
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