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Abstract. Suryanah S, Hernaman I, Mansyur, Karuniawan A, Ruswandi D. 2025. Vegetation composition and diversity in the habitats of 

Kikuyu grass (Pennisetum clandestinum) in West Java highlands, Indonesia. Biodiversitas 26: 5659-5670. Pennisetum clandestinum 

(Kikuyu grass) has the potential to be developed as pasture to feed livestock, yet it has the risk to be invasive, which might threaten native 

biodiversity. This study aimed to explore the ecology of Kikuyu grass in its habitats in highland areas across West Java, Indonesia. 

Vegetation analysis was conducted to examine the composition, structure, and diversity of plant communities in several of its habitats, 

thereby providing data on the vegetation coexisting with Kikuyu grass to infer whether this grass is invasive. A nested sample plot 

method was used to calculate the Importance Value Index (IVI) of all species and the biodiversity indicators for each plant habitus. The 

exploration recorded 18 accessions of Kikuyu grass in the highland areas (>1,000 m asl) in the districts of Bandung, West Bandung, 

Garut, and Subang. A total of 3,474 herbaceous plants (58 species, 19 families), 207 shrubs (20 species, 14 families), and 133 trees (11 

species, 8 families) were recorded across the studied sites. The highest IVI for herbaceous species was Axonopus compressus (30.44%), 

shrub species was Chromolaena odorata (27.87%), and tree species was Pinus merkusii (117.49%). Analysis of biodiversity indices 

revealed that the research locations exhibited considerable floristic diversity (H′: 1.79-2.90), with a high evenness index (E: 0.71-0.85) 

and low dominance (D: 0.09-0.22) for all plant habitus. The species richness for herbaceous habitus was classified in the high category 

(R: 6.99), the moderate category (R: 3.56) for shrub habitus, and the low category (R: 2.04) for tree habitus. The highlands of Bandung 

District have an ideal ecological condition and vegetation community structure to support the natural growth of Kikuyu grass, 

characterized by balanced, stable, and species-rich vegetation. The study found that Kikuyu grass did not outcompete local species, 

indicating minimal ecological risks. These findings help identify suitable habitats for Kikuyu grass cultivation and provide valuable 

vegetation data for forage development efforts.  
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INTRODUCTION 

Indonesia is one of the world’s mega-biodiversity 

countries for both flora and fauna. Among monocotyledons 

(including grasses), the National Research and Innovation 

Agency (BRIN) reports 7,584 species. Grass, a 

monocotyledonous angiosperm, occurs throughout 

Indonesia, with the highest diversity in Java, followed by 

Kalimantan and Sumatra (Retnowati et al. 2019). This 

remarkable resource warrants further study for sustainable 

management and utilization. 

Grasses are widely used as forage, and efforts to ensure 

year-round feed increasingly emphasize local species. One 

promising species is Pennisetum clandestinum, or Kikuyu 

grass. Native to East and Central African highlands 

(Ethiopia, Kenya, Uganda, Tanzania, Rwanda, Zaire, and 

Congo), it thrives in cool, humid environments at 1,950-

2,700 m asl (Arango-Gaviria et al. 2019). In Colombia’s 

tropical highlands (2,200-3,000 m asl), it is a major dairy 

forage due to adaptability and productivity (Escobar-

Charry et al. 2020; Enciso et al. 2021). Kikuyu grass 

produces high biomass, has excellent nutritional value, and 

is palatable for livestock. However, it is also highly 

invasive, spreading via long stolon and rhizomes exceeding 

2 m, with roots formed at each node that enable dominance 

and strong competitiveness (Skerman and Riveros 1990; 

Muscolo et al. 2013; Marín-Santana et al. 2020; Alvarez-

García et al. 2024). These traits facilitate rapid 

establishment and adaptation to highland environments. 

Despite this potential, P. clandestinum remains little 

known in Indonesia, and research is limited. Local farmers 

commonly use it as field grass for feeding livestock, 

especially during the dry season, without recognizing its 

nutritional value or genetic potential. To date, there is no 

dataset reporting Kikuyu grass populations in Indonesia 

beyond information on its introduction (Holm et al. 1979; 

Hafliger and Scholz 1980; Bakar et al. 1990; Parker 2008; 

PIER 2011; Royani et al. 2021). Tracing detailed 

information on timing, pathways, or agents of introduction 

is challenging because historical records are scarce or 

unavailable; most knowledge derives from general 

references, regional reports, and recent field observations. 

Nevertheless, collaborative work by PT. Biofarma Persero, 

BPPT (currently BRIN), and Universitas Padjadjaran 
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identified three accessions from mountainous and highland 

areas in Greater Bandung, West Java (Mount Burangrang, 

Tangkuban Perahu, and Bukit Tunggul) and examined their 

potential as a feed source for horses. Annual dry matter 

production ranged from 22.65 to 34.22 tons/ha/year, crude 

fiber from 20.51% to 20.85%, and crude protein from 

18.18% to 21.48% (Royani et al. 2021; Mansyur et al. 

2024). These values exceed reports from other countries, 

where dry matter yields range from 16.24 to 21.17 

tons/ha/year and crude protein from 15.24% to 20.68% 

(Tsopgni et al. 2023; Alvarez-García et al. 2024). Kikuyu 

grass also shows higher nutritional potential than elephant 

grass (Pennisetum purpureum), a popular forage in 

Indonesia with dry matter yields of 30.84 to 44.56 

tons/ha/year but crude protein of only 9.84% to 16.47% 

(Ernawati et al. 2023). These comparisons indicate the need 

for further exploration to evaluate Kikuyu grass as a 

potential superior forage. 

A logical first step toward responsible utilization is to 

study Kikuyu grass ecology in suspected natural highland 

habitats. Vegetation analysis is central to evaluating forage 

ecosystems and provides information on species 

composition, community structure, diversity indices, and 

environmental factors linked to the adaptability, 

productivity, and resilience of Kikuyu grass as livestock 

forage. In naturally formed communities, biodiversity can 

positively promote multiple ecosystem functions (van der 

Plas 2019). Analyzing surrounding vegetation clarifies 

ecological interactions between Kikuyu grass and the 

broader plant community, helps detect early signs of 

invasion, such as displacement of local species or declines 

in floristic diversity, and supports evaluation of 

conservation value by documenting local species, diversity 

patterns, and potential disturbances. Fraser et al. (2017) 

noted that Kikuyu grass has excellent adaptability in 

marginal lands; its forage quality and quantity make it 

popular among dairy farmers and pastoralists. Nonetheless, 

its aggressive growth and invasive nature raise concerns in 

several regions; in parts of the USA, it has been classified 

as a dangerous weed because of its capacity to dominate 

and suppress native vegetation, threatening local plant 

diversity and the ecological balance of native habitats. 

Effective biodiversity management integrates protection 

(conservation), research (study), and utilization 

(application) (Setiadi 2005). Biodiversity indicators also 

help interpret abiotic factors (soil type, altitude, and 

microclimate) that influence plant community dynamics 

(Zhang et al. 2021). Accordingly, this study aims to explore 

the ecology of Kikuyu grass in natural highland habitats of 

West Java to develop a comprehensive understanding of 

ecological balance; to evaluate how this species interacts 

with surrounding vegetation and potentially influences 

ecosystem composition and biodiversity; and to inform 

management practices that incorporate biodiversity 

conservation, ensuring that Kikuyu’s potential dominance 

does not threaten nearby local species. The results can 

guide sustainable development and utilization of Kikuyu 

grass as a forage resource and support breeding efforts to 

improve feed quality and adaptability to diverse 

environments.  

MATERIALS AND METHODS 

Study area  

The study was carried out in West Java Province, 

Indonesia, specifically in the highland areas above 1,000 m 

asl in Bandung District, West Bandung District, Garut 

District, and Subang District (Figure 1). 

 

 

 

 
 

Figure 1. Map of study area in West Java Province, Indonesia showing the surveyed sites 
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Procedures 

At each surveyed site, vegetation analysis was 

conducted using a square sample plot method with a nested 

design. Each main plot measured 10 m × 10 m for tree 

sampling, with smaller subplots of 5 m × 5 m for shrubs 

and 1 m × 1 m for herbaceous species placed within the 

larger plot (Malakar and Joshi 2020). The number of 

sample plots at each surveyed site varied from 2 to 3, 

depending on the availability of samples in the field. This 

is due to differences in habitat heterogeneity, accessibility, 

and study area size. Not all sites contained shrub and tree 

plants, therefore the total number of samples collected was 

44 plots for herbaceous species, 31 plots for shrubs, and 35 

plots for trees. All plant species within each plot were 

recorded and quantified. Species were identified using 

standard botanical references, including Flora Malesiana 

(van Steenis and de Wilde 1989), PROSEA 

(https://prosea.prota4u.org/), Plants of the World Online 

(https://powo.science.kew.org/), USDA Plants Database 

(https://plants.usda.gov/), and other regionally relevant floras 

and field guides. Unidentified species in the field were 

collected for herbarium preparation and later identified in the 

laboratory. All collected samples are dried, labeled, and 

stored for documentation and verification purposes. Soil 

pH was measured in situ using a soil analyzer tester, and 

the spatial coordinates (latitude, longitude, and altitude) of 

each site were recorded using a Global Positioning System 

(GPS) device. 

Data analysis 

Quantitative analysis was conducted to explain the 

composition, structure, and diversity of plant vegetation 

using Microsoft Excel 2021 with formulas and functions 

built into the software. The data obtained were analyzed by 

calculating the Importance Value Index (IVI) of each 

species recorded. The IVI for each tree species was 

calculated as the sum of Relative Density (RD), Relative 

Frequency (RF), and Relative Dominance (RDm) for a 

maximum value of 300, while for herbaceous plants 

(including grasses), shrubs, and vines, it was calculated by 

summing the RD and RF only, so that the maximum 

possible value is 200. The basal area was not calculated for 

the shrub and herbaceous layers due to the difficulty in 

measuring the exact diameter of small individuals (Curtis 

and McIntosh 1950; Mueller-Dombois and Ellenberg 1974; 

Malakar and Joshi 2020). The formulas are listed below: 

 

 
 

 
 

 
 

 
 

 
 

 

 

IVI = RD (%) + RF (%) + RDm (%)  

 

Several biodiversity indices were calculated following 

standard references (Odum 1971; Magurran 1988; Lilisti et 

al. 2021; Haryadi et al. 2024). Community structure was 

quantified using four metrics. Species diversity was 

measured with the Shannon-Wiener index (H′): 

 

H′ = - ∑ Pi ln Pi, where Pi = ni/N 

 

Where, ni: the number of individuals of species-i and 

N: the total number of individuals. Diversity was 

interpreted as low (H′<1), moderate (1<H′<3), and high 

(H′>3). Species evenness was assessed using the Pielou 

index: 

 

E = H′/ H′max 

 

Where, H′max: ln S, S: Number of species found. 

Evenness was categorized as low (E<0.3), moderate 

(0.3<E<0.6), and high (E>0.6). Species dominance was 

quantified with the Simpson index: 

 

D = ∑ pi2 

 

Dominance was interpreted as low (0<D<0.5), 

moderate (0.5<D<0.75), and high (0.75<D<1.0). Species 

richness was estimated using the Margalef index: 

 

R = (S-1)/ln N 

 

Where, richness was classified as low (R<2.5), 

moderate (2.5<R<4.0), and high (R>4.0). 

RESULTS AND DISCUSSION 

Environmental conditions  

West Java Province features a complex geological 

landscape with steep mountainous areas in the south (over 

1,500 m asl), gentle hillside areas in the middle (100-1,500 

m asl), wide plain areas in the north (0-10 m asl), and river 

basin areas. The total land area is 37,040.04 km2 and 

approximately 22.10% of its land is forested for 

conservation, protection, and production. The province 

receives high rainfall intensity, with annual rainfall ranges 

from 2,000 to 4,000 mm (BPS-Statistics of West Java 

Province 2025). 

The field survey found 18 accessions of Kikuyu grass in 

the highland areas in Bandung District (Pangalengan Sub-

district, Ciwidey Sub-district, Rancabali Sub-district, Ibun 

Sub-district, and Cilengkrang Sub-district), West Bandung 

District (Cisarua Sub-district and Lembang Sub-district), 

Garut District (Samarang Sub-district), and Subang District 

(Ciater Sub-district), at altitudes ranging from 1,383 to 

1,778 m asl (Table 1). These accessions were mainly found 

along the roadsides in the Greater Bandung area, including 

pine forests, eucalyptus forests, and spruce forests. Several 

of these locations are pine forest areas that are also used as 

https://prosea.prota4u.org/
https://plants.usda.gov/
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tourist areas. The discovery sites also include agricultural 

areas such as vegetable gardens, tea plantations, and coffee 

intercropped under pine tree stands.  

The results showed that the observed Kikuyu grass 

accessions grew well in shaded and unshaded conditions 

(Figure 2), coexisting with surrounding herbaceous, shrub, 

and tree species. The growing sites were characterized by 

fertile soil with a pH level ranging from 5.7 to 7.0 and are 

located in areas with cool temperature suitable for the 

natural habitat of this grass. This aligns with Noreña- 

Grisales et al. (2024) observations that the recommended 

soil pH for optimal growth of many grasses fluctuates 

between 5.0 and 7.2, and the optimal pH for Kikuyu grass 

growth is between 5.4 and 6.4. These findings indicate that 

the observed environmental conditions are favorable for the 

establishment and sustained growth of Kikuyu grass in its 

natural habitats. 

Fertilization and fertile soil greatly promote the growth 

of Kikuyu grass. Nevertheless, it exhibits an extraordinary 

ability to adapt to various ecological conditions, including 

marginal land, due to its resilience to abiotic stresses such 

as salinity, acidic soils, and drought (Muscolo et al. 2013; 

van der Colf et al. 2015; Fraser et al. 2017; Acero-Camelo 

et al. 2020). The growing locations were in mountainous 

and highland areas with fertile conditions similar to its 

native habitat. The fertility of these regions is supported by 

geological activity, including volcanic ash deposits 

(Wibowo et al. 2019; Minasny et al. 2021), climatic 

conditions with high rainfall and low temperatures that 

increase the accumulation of litter and humus (Ping et al. 

2013), and diverse vegetation that encourages nutrient 

cycling and organic matter accumulation (Liu et al. 2024). 

These conditions greatly support the growth of this grass in 

West Java, even not being cultivated. 

Vegetation analysis 

In the surveyed sites where Kikuyu grass was found, 58 

herbaceous species belonging to 19 families, 20 shrub 

species belonging to 14 families, and 11 tree species 

belonging to 8 families were identified. The highest 

Relative Density (RD) for herbaceous plants was Axonopus 

compressus (23.58%), followed by Oplismenus compositus 

(13.18%), Centella asiatica (6.91%), Drymaria cordata 

(6.88%), and Calyptocarpus vialis (4.98%). This finding 

indicates that these herbaceous species are abundant in the 

study areas. Herbaceous species with the highest Relative 

Frequency (RF) was C. asiatica (7.46%), followed by A. 

compressus (6.87%), O. compositus (5.37%), Ageratum 

conyzoides (5.07%), and Ageratina riparia (4.48%). This 

result indicates that these herbaceous species were present 

in most of the study area plots and evenly distributed across 

the observation areas. 
 

 

 

 
 

Figure 2. Kikuyu grass grown in shaded conditions (A: PCI-4.2 

accession) and grown in unshaded conditions (B: PCC-9.2 accession) 

 

 

Table 1. Location and altitude of sampling plot areas of the habitats of Penisetum clandestinum in West Java highlands, Indonesia 

 

Code Coordinate 
Altitude 

(m asl) 
Soil pH Description 

PCP-1.1 7°11'36.7"S 107°32'45.3"E 1,421 6.5 Shaded, the Situ Cileunca tourist area 

PCP-1.2 7°11'12.9"S 107°33'03.9"E 1,436 7.0 Unshaded, on the roadside at the vegetable garden area 

PCP-1.3 7°10'57.7"S 107°32'17.1"E 1,446 6.5 Shaded, on the roadside at the coffee plantation area 

PCP-1.4 7°13'25.1"S 107°36'07.8"E 1,530 6.0 Shaded, on the roadside at the Situ Gede area 

PCP-1.5 7°12'04.9"S 107°37'29.8"E 1,684 6.5 Shaded, the Wayang Windu Pine Forest Park tourist area 

PCC-2.1 7°08'37.0"S 107°23'52.5"E 1,778 6.5 Shaded, the Kawah Putih Ciwidey tourist area 

PCR-3.1 7°09'04.2"S 107°22'31.5"E 1,705 6.5 Shaded, on the roadside at the tea plantation area 

PCI-4.1 7°07'55.9"S 107°47'07.2"E 1,509 5.7 Shaded, on the roadside at the pine and coffee forest area 

PCI-4.2 7°08'24.7"S 107°47'09.9"E 1,502 6.1 Shaded, at the Kamojang Geothermal Power Plant (PLTP) area 

PCI-4.3 7°09'04.1"S 107°47'27.7"E 1,485 6.5 Shaded, on the roadside at the residential area  

PCS-5.1 7°10'20.7"S 107°48'04.3"E 1,383 7.0 Shaded, on the roadside at the Mata Air Cimanuk Arboretum area 

PCC-6.1 6°50'53.8"S 107°43'49.7"E 1,536 6.2 Shaded, on the roadside at the eucalyptus forest area 

PCC-6.2 6°50'46.1"S 107°43'54.2"E 1,521 6.5 Unshaded, on an open field 

PCC-7.1 6°47'01.8"S 107°34'30.8"E 1,481 6.7 Shaded, on the eucalyptus forest area 

PCL-8.2 6°46'26.6"S 107°37'25.5"E 1,679 6.5 Unshaded, on the parking lot 

PCL-8.3 6°46'44.0"S 107°37'52.7"E 1,554 6.0 Shaded, on the roadside in the pine forest area 

PCC-9.1 6°46'27.7"S 107°38'09.8"E 1,517 7.0 Unshaded, the Mount Tangkuban Perahu tourist area 

PCC-9.2 6°46'15.9"S 107°38'14.9"E 1,480 6.5 Unshaded, on the roadside at the tea plantation area 

Note: PCP-1: Pangalengan Sub-district, Bandung District; PCC-2: Ciwidey Sub-district, Bandung District; PCR-3: Rancabali Sub-

district, Bandung District; PCI-4: Ibun Sub-district, Bandung District; PCS-5: Samarang Sub-district, Garut District; PCC-6: 

Cilengkrang Sub-district, Bandung District; PCC-7: Cisarua Sub-district, West Bandung District; PCL-8: Lembang Sub-district, West 

Bandung District; PCC-9: Ciater Sub-district, Subang District 

A B 
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The values of RD and RF affect the Importance Value 

Index (IVI). In general, the IVI measures how dominant a 

species is in an area and helps to understand its ecological 

significance in community structure (Ismail et al. 2017; 

Oktavia et al. 2021). Species with the highest IVI was A. 

compressus (30.44%), followed by O. compositus 

(18.56%), C. asiatica (14.37%), D. cordata (9.57%), and 

C. vialis (8.56%) (Table 2). 

Axonopus compressus is the most abundant non-native 

grass species from the Poaceae family and was found in 

almost every area where Kikuyu grass grew, even its IVI 

exceeds the IVI of P. clandestinum (21.68%). This is 

because A. compressus grass, also known as carpet grass, is 

a strong grass that spreads rapidly through stolon, resistant 

to biotic and abiotic stresses, and can grow in low fertile 

soil (He et al. 2021). As a result, this grass can grow 

naturally and adapt easily to various environments, making 

it frequently establishes itself as a dominant species in 

grassland ecosystems. The resilience of this grass to 

environmental stress and its ability to quickly cover land 

contributes to ecosystem stability by preventing erosion, 

maintaining moisture, and ensuring the availability of 

forage. It can coexist with Kikuyu grass which has higher 

nutritional value and productivity. The combination of the 

two creates a balanced forage community, where A. 

compressus maintains ecosystem resilience, while Kikuyu 

grass improves feed quality, thus together supporting 

forage sustainability in terms of both quantity and quality. 

Adams et al. (2022) reported that A. compressus and P. 

clandestinum are two of several exotic grass species 

commonly used to establish grasslands in the tropical 

Andes, particularly in Ecuador, as a substitute for local 

grasses that are not available in the pristine forests. Another 

Poaceae species, O. compositus, was also widely 

distributed in the surveyed areas. This species is native to 

Indonesia, commonly occurring in shaded and forested 

environments. The study by Fikadu (2023) showed that O. 

compositus is one of the most commonly found herbaceous 

species in the open forest area of East Oromia, Ethiopia, 

and has a higher IVI under tree stands.  

Various wild plants commonly used by local 

communities were also found in the study area, including 

C. asiatica, known locally as pegagan. This species is 

native to Indonesia and commonly occurs in wet areas such 

as riverbanks and rice fields. The Sundanese people in 

West Java often use pegagan as a vegetable that is 

consumed raw (fresh), called as lalapan or traditional 

salad, because it provides health benefits (Amrinanto et al. 

2019; Milanda et al. 2022). This tropical plant is also 

widely recognized as a traditional herbal medicine for 

treating various diseases and can be used as a skin 

conditioning agent in cosmetic products (Husaini et al. 

2022; Johnson et al. 2023; Min et al. 2024). 

Based on the data in Table 3, the highest RD value of 

shrub species was recorded for Coffea arabica (14.49%), 

followed by Dracaena fragrans (12.08%), Musa 

paradisiaca (11.59%), Sida rhombifolia (11.11%), Manihot 

esculenta (11.11%), and Chromolaena odorata (10.63%). 

The large number of these species is due to the 

characteristics of the study areas, which included forestry, 

plantation, and agricultural land. The highest RF value was 

recorded for C. odorata (17.24%), followed by C. arabica 

(12.07%), S. rhombifolia (12.07%), M. paradisiaca 

(10.34%), and D. fragrans (6.90%). This indicates that 

these species were evenly distributed in the study areas. 

Although C. odorata ranks sixth in RD value, its FR value 

is the highest because this plant species is almost always 

present in every observation plot. The highest IVI was 

recorded for C. odorata (27.87%), followed by C. arabica 

(26.56%), S. rhombifolia (23.18%), M. paradisiaca 

(21.94%), and D. fragrans (18.97%).  

Chromolaena odorata, commonly known locally in 

West Java as kirinyuh, is a perennial shrub from the 

Asteraceae family, most often found in the study areas. The 

local communities believe this plant has many benefits as a 

traditional medicine that can heal wounds and various 

diseases (Olawale et al. 2022). This shrub species is an 

invasive weed native to tropical and subtropical America. It 

spread rapidly to countries in Africa, East and South Asia, 

and Australia, becoming one of the dominant agricultural 

weed species (Yu et al. 2016). This plant can grow under 

various ecological conditions, soil types, and climates due 

to its high growth and reproduction rate, efficient nutrient 

assimilation, ability to suppress other vegetation through 

light competition, and allelopathic properties (Uyi et al. 

2014). However, the presence of C. odorata does not 

interfere the main crops, which are forestry and plantation 

crops, and the presence of Kikuyu grass acts as a 

counterbalance in the ecosystem. Kikuyu grass has 

allelopathic potential that can affect the growth of other 

plants. According to Chou and Wang (2023), allelopathy is 

a biochemical interaction between plants that releases toxic 

compounds (phytotoxins) into the environment, negatively 

impacting other plants in the surrounding area. However, 

allelopathy also plays a crucial role in both natural and 

cultivated ecosystems, particularly in increasing sustainable 

agricultural productivity. For example, in a pasture-forest 

intercropping system, Kikuyu grass effectively suppresses 

weeds without inhibiting the regeneration of Chinese fir 

trees, therefore it can be a win-win strategy for integrated 

ecosystem management. 

The shrub plant with the second-highest IVI is C. 

arabica, a commonly cultivated coffee plant. This is 

because the study area mainly covered plantation areas, 

including coffee and tea plantations. Coffee is one of the 

plantation commodities that has long been cultivated in 

Indonesia, has high economic value, and is a source of 

foreign exchange for the country. One widely cultivated 

coffee type is Arabica coffee, which has a distinctive taste 

and special market value (Siahaan 2018; Shara et al. 2021). 

In Ethiopia, the country of origin of the coffee plant, coffee 

grows at various altitudes ranging from 550 to 2,750 m asl. 

Most Arabica coffee grows best between 1,300 and 1,800 

m asl (Tadesse et al. 2020; Melese and Kolech 2021). This 

aligns with the study areas, which are located in a highland 

region. 
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Table 2. The Importance Value Index (IVI) of herbaceous species in the habitats of Pennisetum clandestinum in West Java highlands, 

Indonesia 

 

Species name Family N (ind.) Abundance category RD (%) RF (%) IVI 

Axonopus compressus Poaceae 819 Abundant 23.58 6.87 30.44 

Pennisetum clandestinum* Poaceae 297 Common 8.55 13.13 21.68 

Oplismenus compositus Poaceae 458 Common 13.18 5.37 18.56 

Centella asiatica Apiaceae 240 Common 6.91 7.46 14.37 

Drymaria cordata Caryophyllaceae 239 Common 6.88 2.69 9.57 

Calyptocarpus vialis Asteraceae 173 Frequent 4.98 3.58 8.56 

Ageratina riparia Asteraceae 124 Frequent 3.57 4.48 8.05 

Ageratum conyzoides Asteraceae 49 Uncommon 1.41 5.07 6.49 

Murdannia nudiflora Commelinaceae 85 Frequent 2.45 3.28 5.73 

Alternanthera philoxeroides Amaranthaceae 120 Frequent 3.45 2.09 5.54 

Plantago major Plantaginaceae 37 Uncommon 1.07 4.18 5.24 

Arachis pintoi Fabaceae 132 Frequent 3.80 0.90 4.70 

Eleusine indica Poaceae 31 Uncommon 0.89 3.28 4.18 

Commelina diffusa Commelinaceae 40 Uncommon 1.15 2.69 3.84 

Cynodon dactylon Poaceae 45 Uncommon 1.30 2.39 3.68 

Bidens pilosa Asteraceae 26 Uncommon 0.75 2.69 3.43 

Pseudelephantopus spicatus Asteraceae 40 Uncommon 1.15 2.09 3.24 

Clinopodium gracile Lamiaceae 62 Frequent 1.78 1.19 2.98 

Paspalum conjugatum Poaceae 58 Frequent 1.67 1.19 2.86 

Richardia scabra Rubiaceae 40 Uncommon 1.15 1.19 2.35 

Cyperus rotundus Cyperaceae 16 Uncommon 0.46 1.79 2.25 

Paspalum dilatatum Poaceae 16 Uncommon 0.46 1.79 2.25 

Elephantopus mollis Asteraceae 12 Uncommon 0.35 1.79 2.14 

Artemisia vulgaris Asteraceae 38 Uncommon 1.09 0.90 1.99 

Oxalis latifolia Oxalidaceae 17 Uncommon 0.49 1.49 1.98 

Erigeron sumatrensis Asteraceae 29 Uncommon 0.83 0.90 1.73 

Galinsoga quadriradiata Asteraceae 16 Uncommon 0.46 1.19 1.65 

Salvia occidentalis Lamiaceae 25 Uncommon 0.72 0.60 1.32 

Brachiaria decumbens Poaceae 13 Uncommon 0.37 0.90 1.27 

Polygala paniculata Polygalaceae 23 Uncommon 0.66 0.60 1.26 

Panicum maximum Poaceae 11 Uncommon 0.32 0.90 1.21 

Setaria palmifolia Poaceae 9 Rare 0.26 0.90 1.15 

Cyperus kyllingia Cyperaceae 15 Uncommon 0.43 0.60 1.03 

Lycopodiella cernua Lycopodiaceae 11 Uncommon 0.32 0.60 0.91 

Thelypteris dentata Thelypteridaceae 9 Rare 0.26 0.60 0.86 

Imperata cylindrica Poaceae 8 Rare 0.23 0.60 0.83 

Rumex obtusifolius Polygonaceae 7 Rare 0.20 0.60 0.80 

Acmella caulirhiza Asteraceae 6 Rare 0.17 0.60 0.77 

Macrothelypteris torresiana Thelypteridaceae 5 Rare 0.14 0.60 0.74 

Spermacoce remota Rubiaceae 4 Rare 0.12 0.60 0.71 

Synedrella nodiflora Asteraceae 2 Rare 0.06 0.60 0.65 

Persicaria nepalensis Polygonaceae 12 Uncommon 0.35 0.30 0.64 

Stenotaphrum secundatum Poaceae 12 Uncommon 0.35 0.30 0.64 

Alternanthera sessilis Amaranthaceae 9 Rare 0.26 0.30 0.56 

Galinsoga parviflora Asteraceae 8 Rare 0.23 0.30 0.53 

Amaranthus tricolor Amaranthaceae 7 Rare 0.20 0.30 0.50 

Viola odorata Violaceae 2 Rare 0.06 0.30 0.36 

Emilia sonchifolia Asteraceae 2 Rare 0.06 0.30 0.36 

Impatiens platypetala Balsaminaceae 2 Rare 0.06 0.30 0.36 

Chloris gayana Poaceae 2 Rare 0.06 0.30 0.36 

Mitracarpus hirtus Rubiaceae 2 Rare 0.06 0.30 0.36 

Athyrium distentifolium Athyriaceae 2 Rare 0.06 0.30 0.36 

Thymus vulgaris Lamiaceae 2 Rare 0.06 0.30 0.36 

Arenaria serpyllifolia Caryophyllaceae 1 Rare 0.03 0.30 0.33 

Sonchus oleraceus Asteraceae 1 Rare 0.03 0.30 0.33 

Amaranthus blitum Amaranthaceae 1 Rare 0.03 0.30 0.33 

Richardia brasiliensis  Rubiaceae 1 Rare 0.03 0.30 0.33 

Vigna luteola Fabaceae 1 Rare 0.03 0.30 0.33 

Total  3,474  100 100 200 

Note: The abundance class used a fixed threshold-based approach because the data distribution is very wide and extreme (Abundant 

>500, Common 200-500, Frequent 50-199, Uncommon 11-49, and Rare 1-10). *Pennisetum clandestinum grass is still included in the 

calculation because each plot taken contained this grass. IVI: Importance Value Index, RD: Relative Density, RF: Relative Frequency  
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Table 3. The Importance Value Index (IVI) of shrub species in the habitats of Pennisetum clandestinum in West Java highlands, 

Indonesia 

 

Species name Family N (ind.) Abundance category RD (%) RF (%) IVI 

Chromolaena odorata Asteraceae 22 Common 10.63 17.24 27.87 

Coffea arabica Rubiaceae 30 Abundant 14.49 12.07 26.56 

Sida rhombifolia Malvaceae 23 Common 11.11 12.07 23.18 

Musa paradisiaca Musaceae 24 Common 11.59 10.34 21.94 

Dracaena fragrans Asparagaceae 25 Abundant 12.08 6.90 18.97 

Manihot esculenta Euphorbiaceae 23 Common 11.11 3.45 14.56 

Camellia sinensis Theaceae 13 Frequent 6.28 5.17 11.45 

Duranta erecta Verbenaceae 9 Uncommon 4.35 3.45 7.80 

Solanum mauritianum Solanaceae 6 Rare 2.90 3.45 6.35 

Colocasia esculenta Araceae 4 Rare 1.93 3.45 5.38 

Yucca gigantea Asparagaceae 7 Uncommon 3.38 1.72 5.11 

Clidemia hirta Melastomataceae 3 Rare 1.45 3.45 4.90 

Dahlia pinnata Asteraceae 6 Rare 2.90 1.72 4.62 

Solanum pseudocapsicum Solanaceae 2 Rare 0.97 3.45 4.41 

Leucaena leucocephala Fabaceae 2 Rare 0.97 3.45 4.41 

Solanum betaceum Solanaceae 3 Rare 1.45 1.72 3.17 

Boehmeria cylindrica Urticaceae 2 Rare 0.97 1.72 2.69 

Lantana camara Verbenaceae 1 Rare 0.48 1.72 2.21 

Asclepias curassavica Apocynaceae 1 Rare 0.48 1.72 2.21 

Cinchona pubescens Rubiaceae 1 Rare 0.48 1.72 2.21 

Total  207  100 100 200 

Note: The abundance class used a proportional approach because the data range is small and relatively even (Abundant 25-30, Common 

19-24, Frequent 13-18, Uncommon 7-12, and Rare 1-6). IVI: Importance Value Index, RD: Relative Density, RF: Relative Frequency 

 

 

 

Sida rhombifolia, known locally as sidaguri, is another 

shrub widely found in the study areas. Although this 

species is non-native to Indonesia, this plant has long been 

recognized and used in traditional medicine due to its 

antioxidant properties, with potential for treating various 

diseases (Sari et al. 2021). Musa paradisiaca (banana trees) 

and D. fragrans are also widely found in the area. This is 

because the local community commonly plants banana 

trees to optimize plantation and agricultural land use, while 

D. fragrans is often planted as a hedge, particularly along 

the roadsides where most Kikuyu grass accessions are 

found. According to Rojas-Sandoval (2020), D. fragrans is 

a popular ornamental plant generally cultivated for hedges, 

living fences, and windbreaks that often survives and 

grows into natural weeds. Once established, this plant 

behaves like a weed, growing naturally in neglected 

gardens, wastelands, pastures, disturbed sites, forest edges, 

roadsides, and riparian vegetation. 

Based on the data in Table 4, the highest RD value of 

tree species was recorded for Pinus merkusii (36.84%), 

followed by Eucalyptus sp. (23.31%), Casuarina 

junghuhniana (12.03%), Toona sureni (11.28%), and 

Swietenia macrophylla (6.02%). The highest RF value was 

recorded for P. merkusii (31.82%), followed by Eucalyptus 

sp. (25.00%), C. junghuhniana (9.09%), T. sureni (9.09%), 

and Araucaria heterophylla (4.55%). The highest relative 

dominance (RDm) value was recorded for P. merkusii 

(48.83%), followed by Eucalyptus sp. (18.31%), C. 

junghuhniana (12.86%), A. heterophylla (7.09%), and T. 

sureni (5.95%). This indicates that these tree species have 

larger base diameters and occupy more space than others. 

The values of RD, RF, and RDm significantly influence the 

IVI. Based on the calculations, the highest IVI for tree 

species was recorded for P. merkusii (117.49%), followed 

by Eucalyptus sp. (66.62%), C. junghuhniana (33.98%), T. 

sureni (26.32%), and A. heterophylla (14.64%). 

Pinus merkusii, known locally as tusam, is a pine 

species native to Southeast Asia, primarily found in the 

mountainous regions of northern Sumatra, Indonesia. It 

plays a vital role in forest ecosystems by maintaining 

ecological stability, preventing soil erosion, and providing 

habitats for diverse flora and fauna (Sulton et al. 2024). 

Typically, it grows in the highlands at over 1,000 m asl 

(Andini et al. 2022). This tree species exhibited a high IVI, 

indicating its strong dominance within the vegetation 

community. Such dominance can significantly shape the 

availability of light, soil nutrients, and microclimatic 

conditions, which in turn affect the growth and persistence 

of understory forages such as Kikuyu grass and other 

herbaceous plants. The study area was also mainly covered 

by Eucalyptus sp., which is cultivated to produce essential 

oils with various beneficial chemical compounds. 

Additionally, C. junghuhniana and T. sureni are also the 

most commonly found tree species.  

In general, Kikuyu grass accessions can grow well 

alongside various other plants in forestry, plantation, and 

agricultural areas, both in shaded and unshaded conditions, 

without interfering with the main crops. Field observations 

indicated that Kikuyu grass was still able to grow under 

certain shaded conditions, as evidenced by its presence 

beneath tree stands. Funk and McDaniel (2010) found that 

in Hawaiian forest, canopy shading by native trees 

suppresses the growth of invasive grasses, including 

Kikuyu grass, more than it suppresses the growth of native 

shrubs and trees. 
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Table 4. The Importance Value Index (IVI) of tree species in the habitats of Pennisetum clandestinum in West Java highlands, 

Indonesia 

 

Species name Family N (ind.) Abundance category RD (%) RF (%) RDm (%) IVI 

Pinus merkusii Pinaceae 49 Abundant 36.84 31.82 48.83 117.49 

Eucalyptus sp. Myrtaceae 31 Common 23.31 25.00 18.31 66.62 

Casuarina junghuhniana Casuarinaceae 16 Frequent 12.03 9.09 12.86 33.98 

Toona sureni Meliaceae 15 Frequent 11.28 9.09 5.95 26.32 

Araucaria heterophylla Araucariaceae 4 Uncommon 3.01 4.55 7.09 14.64 

Swietenia macrophylla Meliaceae 8 Uncommon 6.02 4.55 1.17 11.73 

Grevillea robusta Proteaceae 2 Rare 1.50 2.27 3.62 7.40 

Cedrela odorata Meliaceae 3 Rare 2.26 4.55 0.52 7.32 

Artocarpus heterophyllus Moraceae 2 Rare 1.50 4.55 0.15 6.20 

Callistemon viminalis Myrtaceae 1 Rare 0.75 2.27 1.25 4.28 

Cyathea contaminans Cyatheaceae 2 Rare 1.50 2.27 0.23 4.01 

Total  133  100 100 100 300 

Note: The abundance class used a narrow and flexible classification approach because the total number of individuals is small, the data 

range is narrow, and empty classes are prevented (Abundant ≥40, Common 25-39, Frequent 11-24, Uncommon 4-10, and Rare 1-3). 

IVI: Importance Value Index, RD: Relative Density, RF: Relative Frequency, RDm: Relative Dominance 

 

 

 

Future research is recommended to quantitatively assess 

the shade tolerance of Kikuyu grass by measuring 

parameters such as percentage of canopy cover, tree 

density, and light interception. Such studies would provide 

a clearer understanding of its growth performance, 

productivity, and nutritional quality under different levels 

of shade in agroforestry or silvopastoral systems. Koskey et 

al. (2021) reported that P. clandestinum is one of the grass 

species commonly found in the riparian zones of the Njoro 

and Kamweti rivers, Kenya, especially in agricultural areas. 

This grass can grow alongside other species such as 

Cynodon dactylon and Leersia hexandra. Under proper 

management, this grass does not spread aggressively, but 

under poor conditions (e.g., poorly managed plantations), it 

can spread and cause a decline in biodiversity. Akau et al. 

(2022) conducted research in the island of Maui, Hawaii, 

highlighting the important role of Kikuyu grass in the 

ecological relationship with the endemic tree Acacia koa. 

The results indicate that the combination of koa trees and 

Kikuyu grass has the potential to support forage 

productivity and ecosystem health. The combination in 

silvopastoral systems has been shown to provide benefits in 

terms of improved forage quality and ecosystem services 

such as carbon sequestration and soil conservation. Kikuyu 

grass plays a strategic role as an adaptive forage under 

various canopy conditions of koa trees. Therefore, 

integrating Kikuyu grass into silvopasture and agroforestry 

systems could be a strategic approach to increasing forage 

availability, improving soil health, and supporting 

biodiversity, provided its growth and distribution are 

managed carefully. 

Biodiversity indices 

Biodiversity indices are essential for measuring 

biodiversity, considering the number of species (richness) 

and the relative abundance of each species (evenness) in an 

ecosystem. Various biodiversity indices can describe the 

overall ecosystem health, the distribution, and species 

interactions within a community (Bollarapu and Ramarao 

2021; Bhardwaj et al. 2023). Generally, based on the data 

(Figure 3), the Shannon-Wiener Index (H′) calculations 

showed diversity index values of 2.90 for herbaceous 

plants, 2.55 for shrubs, and 1.79 for trees. These values 

suggest that the diversity of all plant habitus is in the 

moderate category, indicating that the study area has 

diverse floristic composition. The evenness index (E) 

showed values of 0.71 for herbaceous plants, 0.85 for 

shrubs, and 0.75 for trees. These values indicate high 

evenness, indicating that the community is relatively stable. 

The dominance index calculations showed values of 0.10 

for herbaceous plants, 0.09 for shrubs, and 0.22 for trees, 

which are included in the low category. This is because no 

species dominates the area when species are evenly 

distributed. 

In term of species richness, the herbaceous habitus 

showed a value of 6.99 which is in the high category, while 

the shrub habitus with a value of 3.56 is in the moderate 

category, and the tree habitus with a value of 2.04 is in the 

low category. Field observations showed that the total 

number of herbaceous individuals found at the site was 

3,474 plants, for shrub species was 207 individuals, and for 

tree species was 133 individuals. Not all locations had the 

occurrence of shrubs and trees, while the herbaceous 

habitus was always found in each research location. 

Specifically, based on Figure 4, the diversity index 

values for herbaceous habitus across all districts are 

classified in the moderate category, with Bandung District 

ranking highest (H: 2.56, R: 5.82), indicating high species 

diversity and richness. This is because the number of 

accessions found in Bandung District is the highest among 

other districts, with a total of 12 accessions (PCP-1.1, PCP-

1.2, PCP-1.3, PCP-1.4, PCP-1.5, PCC-2.1, PCR-3.1, PCI-

4.1, PCI-4.2, PCI-4.3, PCC-6.1, and PCC-6.2), resulting in 

the highest number of observed plots. Therefore, the 

number of species obtained will also increase. Differences 

in the number of sample plots at each location can affect 

the consistency of diversity comparisons between 

locations. Subang, West Bandung, and Garut Districts also 

exhibited diversity index values within the moderate range, 

suggesting that these regions maintain a balanced level of 
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herbaceous plant diversity. The evenness index in all 

districts showed values in the high category (E>0.6), while 

the dominance index showed values in the low category in 

all areas (D<0.5), indicating a healthy community with 

relatively equal contributions and no conspicuously 

dominant herbaceous. Based on the observations, Kikuyu 

grass can grow well alongside various herbaceous species, 

as reflected in the moderate biodiversity index across all 

districts. This indicates that although it is competitive, this 

grass does not completely dominate or suppress other 

species, but rather allows for the existence of various other 

herbaceous species around it. Research by Srinivasan et al. 

(2024) also revealed that P. clandestinum is the most 

dominant species in the Pulikulam cattle grazing pasture, 

but it still allows coexistence with 8-10 other herbaceous 

species in each district, indicating that the ecosystem is still 

in a relatively balanced condition and species diversity is 

maintained. 

Shrub habitus showed a more varied pattern. Bandung 

District showed diversity and richness indices in the 

moderate category (H′: 2.48; R: 3.51), but other districts 

such as West Bandung and Subang have low richness, 

despite high evenness values. No shrub vegetation (all 

values: 0) grew in the Garut District, which may reflect 

ecological pressure or environmental conditions that do not 

support shrub growth. This does not mean that shrubs 

cannot grow in Garut in general, but rather that the 

observation site where Kikuyu grass was found does not 

have a shrub community. Kikuyu grass found in Garut 

District consisted of only one accession, PCS-5-1, found at 

the Mata Air Cimanuk Arboretum area, which had unique 

environmental conditions, located along a major road that 

may be regularly mowed, trampled, or physically disturbed. 

The area tends to be shaded, moist, and may have a closed 

canopy due to the presence of many trees. According to 

Yao et al. (2022), environmental factors such as 

temperature and precipitation significantly influence 

vegetation diversity. These factors influence plant 

metabolic processes and resource availability, thereby 

controlling ecosystem richness, evenness, plant coverage, 

and aboveground biomass. 
 

 

 

 
 

Figure 3. Biodiversity indices of herbaceous plants, shrubs, and 

trees in the habitats of Pennisetum clandestinum in West Java 

highlands, Indonesia  

 

 

 

 
 

Figure 4. Heatmap of biodiversity indices by district and habitus in the habitats of Pennisetum clandestinum in West Java highlands, 

Indonesia
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Tree habitus was the least diverse in all districts, except 

for Bandung District, which was slightly better. Despite 

high evenness, tree habitus had the lowest diversity and 

richness. Diversity in the moderate category was only 

found in Bandung District (H′: 1.69), while other districts 

were in the low category (H′<1). The evenness values were 

relatively high, especially in West Bandung and Garut 

District (E: 0.99). This is because the number of species 

found was very low (two species), but each species had 

nearly the same number of individuals. Dominance value 

for tree habitus in Bandung District was low, but in other 

districts tended to be high (D>0.5). Strong (2002) states 

that the relationship between dominance index and 

evenness is not always linear. Dominance is not simply the 

opposite of evenness in an ecological community. 

Although some districts have a balanced number of 

individuals among the species present (high evenness), the 

very low number of species causes dominance values to 

remain high. This aligns with research findings that only 

two tree species were found at discovery sites in West 

Bandung District (P. merkusii and Eucalyptus sp.), Garut 

District (T. sureni and S. macrophylla), and Subang District 

(Cyathea contaminans and P. merkusii), while nine species 

with 92 individuals were recorded in Bandung District.  

In conclusion, Kikuyu grass can grow naturally in 

highland regions above 1,000 m asl and coexist with 

various plant types in forestry, plantation, and agricultural 

areas without significantly disturbing the main crops. 

Although this grass is competitive, its presence does not 

appear to substantially reduce the diversity of other plant 

communities in the study area. Intensive land management 

may help limit the dominance of this grass, highlighting the 

importance of proper cultivation techniques to reduce the 

risk of potential invasion. However, further long-term 

studies are needed to confirm this. It is important to note 

that this study is preliminary, with limitations including the 

relatively limited study area, short observation period, and 

limited assessment of seasonal dynamics. Future research 

should evaluate the ecological effects of Kikuyu grass over 

time, its potential invasiveness, and sustainable cultivation 

strategies that ensure productive use of this grass while 

minimizing ecological risks. Moreover, these findings 

provide valuable information that can guide future forage 

improvement and breeding programs. 
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