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ABSTRACT 

This research was to determine the composition, diversity, and invasiveness of herbaceous plants in 

grassland communities of West Timor. Ten stations (Penfui, Alak, Bakunase, Tode, Mulafa, Oesapa, 

Tanah Merah, Tilong, Bukit Cinta, and Naketuka) were purposely selected, and at each station, 15 plots 

(1 m x 1 m) were randomly palace (∑150 plots). In each plot, all herbaceous species were recorded. The 

density, dominance, frequency, and Importance Value Index (IVI) of each species was calculated. Each 

species was futher classified as invasive and noninvasive. Species diversity was calculated by the 

Shannon-Wienner Index and the similarity between stations was calculated by Sørensen coefficient (Ss). 

From 150 plots, 134 herbs species from 32 families were obtained. Of the species, the grass (Poaceae) 

was 26 (19.40%) species (IVI 25.24%) while non-grass was 108 (80.60%) species (IVI 74.76%). The 

grassland was dominated by non-grass. Based on IVI, grasslands were dominated by Euphorbia hirta L 

(13,93%), Eleusine indica (L.) Gaertn (12,46%), and Cyperus rotundus L (11,72%). The general pattern 

of grassland was that only a few species were in the abundant category and the dominant species were a 

rare category. About 80% of the species were in the category of low and very low. The grasslands were 

dominated by the Poaceae family with 26 (19.40%) species and IVI of 25.24%, and Asteraceae and 

Fabaceae with 20 species (14.93%) each with an IVI of 13.93% and 12.91%, while other families are only 

represented by <10 species. The average diversity index in all areas was 2.5779 (moderate). The similarity 

index (IS) between stations was relatively low (11.46%). Therefore, diversity of herbaceous plants in the 

grasslands was relatively high. Of all species, E. hirta, E. indica, and Tridax procumbens L. were the most 

widely distributed and the category very high IVI. Therefore, the presence of these species in agricultural 

land needs attention. Of the 134 species, 90 (67.16%) species were potentially invasive (IVI 75.4%). Thus, 

the grassland was dominated by potentially invasive species with a contribution of around 70%. The high 

contribution of invasive species indicates that the area has faced threats from invasive weeds and severe 
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degradation. It is important to develop a monitoring system, to understand the status of invasive species, 

take precautions to suppress their further expansion, and carry out restoration of ecosystems that have 

been damaged by the presence of invasive species. The species with very low IVI category also require 

high conservation priority in the management of West Timor grassland community.    

Keywords: grasslands, herbaceous species, Importance Value Index, diversity, species invasive 
 

 

 

INTRODUCTION 

Vegetation types in the Timor Island are generally savanna grasslands and dry land forests. The dominant 

vegetation is grassland. In Indonesia, the largest grasslands are in East Nusa Tenggara (NTT) which about 

549 026.80 ha (BPS NTT 2023). Savanna is grassland vegetation that is overgrown by trees or a scattered 

group of trees. This savanna has an important role as a pool of biodiversity in Timor Island. There are 

several types of savanna based on the dominant tree species. Auffenberg (1981) recognized two types of 

savanna, namely savanna Borassus flabellifer and savanna Ziziphus mauritiana. Savanna Borassus 

flabellifer grows from sea level to an altitude of 400 m asl with calcitic and dacitic rocky soil, while 

savanna Ziziphus mauritiana is grown by tamarind which spreads to an altitude of 0-500 m asl on sandy 

loam soil, alluvial soil and soil that is sometimes waterlogged (Monk et al. 2000). The shrub layer above 

the savanna is very complex. The savanna is a natural vegetation formation that is influenced by limiting 

factors such as climate and soil conditions. 

 

Grasslands are one of the world's major ecosystems, covering nearly a third of the earth's surface (Lemaire 

et al. 2011). Grassland ecosystems are a type of land or terrestrial ecosystem that are formed naturally and 

are also often referred to as steppes or grasslands. Like other ecosystems, the benefits of the grassland’s 

ecosystem were very important for the survival of all creatures on earth. Grasslands are not only of local 

importance for biodiversity maintenance and food production, but also influence ecological processes in 

landscapes such as pollination, regional such as regulation of water and recreation, and global scale such 

as climate regulation. Grasslands are among the most species-rich habitats on Earth and may even beat 

tropical rainforests in terms of species diversity. Especially in temperate climates, grasslands can host very 

high numbers of species. Many of these species, plants as well as other organisms such as insects are 

grassland specialists, and many are endemic to certain areas or types of grasslands and are therefore often 

rare or endangered. 

 

Grasslands are known for their high diversity of vascular and non-vascular plants. Along with high 

biodiversity, grassland ecosystems provide shelter to a large number of rare and endangered animal and 

plant species, and they can be considered as one of the global biodiversity hotspots (Abel et al. 2013). 

Grasslands are the habitat of many species. For example, in Ukraine steppe ecosystems occupying only 

about one percent of the area are home to almost 30 percent of all flora and fauna species listed in the Red 

Book of Ukraine (Burkovsky et al. 2013). A similar situation was reported from Latvia, where semi-

natural grasslands cover 0.7 percent of the country's area, but host 30 percent of the total number of red-
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listed vascular plant species (Gavrilova, 2003). Many representatives of the prairie flora are endemic 

species (narrow range). There are many narrow-range species among the steppe and forest-steppe flora. 

Although most of the grasslands in the region are semi-natural, they serve as a heaven for several 

endangered species. The main steppe habitat was the richest in endangered species: Natural and semi-

natural grasslands are the main nesting habitat for several tens of bird species. Of the 200 species of birds 

that regularly nest in Latvia, a quarter nest regularly on meadows, whereas 15 of these on prairie were the 

only or almost the only nesting habitat in Latvia. The coastal prairies of the Baltic Sea are directly related 

to the endangered Baltic subspecies. 

 

Grasslands are one of the most threatened ecosystems. The most significant threat to grasslands is human 

land use, particularly agriculture. In order to feed the growing human population, most of the world's 

grasslands are being converted from landscapes to agricultural lands. With the intensification of global 

climate change and human activities, the composition of grassland ecosystems has changed significantly. 

Habitat fragmentation and modification has been recognized as the most serious threat to biodiversity. 

Intensive human activity has resulted in landscape transformation, reduction of grassland areas and loss 

of a number of species. Grasslands have declined worldwide over the last century (Egoh et al. 2016), 

mainly due to conversion to arable land for crop production and animal feed. In southern Africa, more 

than 20% of the prairie biome was cultivated, 60% was permanently converted to other land uses 

(Fairbanks et al. 2000), and most of the remainder was used as grazing land for livestock. More than 90% 

of semi-natural pastures in northern Europe have been lost since the 1930s (Bullock et al. 2011). In North 

America, 80% of the central prairie has been converted to agricultural land (Foley et al. 2005). Similarly, 

more than 43 million hectares of Eurasian steppes have been converted to agricultural land, and 60-80% 

of the prairie area in South America has been degraded (Suttie et al. 2005). The great loss of natural 

grasslands was due to conversion to agricultural land. Grassland fragmentation has accounted for ∼37% 

of grassland area globally, causing a loss of grassland structure and function.  

 

Another threat to grasslands is the invasion of invasive species, which shifts the original structure of plant 

and fauna communities and alters carbon and nutrient cycles. The higher the natural species diversity and 

the less disturbance to the grassland system, the less likely it is to be invaded. One of the threats to the 

grasslands is the presence of invasive species. The existence of these species can have a significant impact 

on a natural ecosystem. Directly, these species threaten the existence of natural species and their 

ecosystems and cause a decrease in the quality and function of the area. Invasive foreign plant species 

were types of plants that can grow rapidly in an area and have a detrimental impact or influence both 

ecologically and economically (Wittenberg and Cock 2001). Alien invasive species can have a significant 

impact on ecosystem function and biodiversity. In particular, this can lead to the reduction of species that 

were useful to humans and can cause economic damage to invading habitats. Grasslands cover more than 

13% of the global land surface and are vulnerable to invasive alien species. 

 

Although the grassland vegetation in NTT is extensive, not much information is available regarding flora 

diversity, composition, and the presence of invasive species on those grasslands. The study of flora and 
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its diversity can be carried out for better understanding the ecology of the species that coexist. Lack of 

information about the extent of invasive species, and the problems they caused, led to failures to manage 

them. Therefore, this study was aims to determine the composition, diversity, and invasiveness of 

herbaceous species in grassland communities of West Timor based on the parameters of density, 

dominance, frequency, and the Importance Value Index (IVI) of these species. 

 

MATERIALS AND METHODS 

Study Areas 

West Timor has a dry or semi-arid climate and according to L. R. Oldemam is of type D4 and E4 (Monk 

et al. 2000). The rainy season is very short, namely 3-5 months, while the dry season is 7-8 months. The 

rainy season occurs from December to March, causing air temperatures ranging from 24-340C with 

humidity ranging from 75-76% RH. The average rainfall is less than 1,000mm/year. The highest rainfall 

occurred in January, which was 598.3 mm, while the highest rainy days occurred in December with 28 

rainy days. From March to October, it is known as the dry season so that many leafy plants fall and only 

a few plant species can live with leaves, especially in areas where the water level is quite high, such as on 

the banks of rivers or in places with relatively wide basins. West Timor region, the topography is 

mountainous and hilly with an average slope of 45°. The soil surface was generally critical and bare, so it 

is sensitive to erosion. However, the lowland expanse is fertile and extensive land where the population 

is usually concentrated.  

 

This research was conducted in a grassland area in the Kupang region of West Timor, which is located in 

the southwestern part of Timor Island. The study was conducted at 10 research stations (Penfui, Alak, 

Bakunase, Tode, Mulafa, Oesapa, Tanah Merah, Tilong, Bukit Cinta, and Naketuka). The selection of 

research sites was based on the availability of grassland areas and considerations of the representation of 

grassland in the Kupang region. The grasslands in East Nusa Tenggara were the most extensive grasslands, 

compared to any other place in Indonesia. Grasslands in East Nusa Tenggara were concentrated mainly in 

Sumba, Timor and several locations in Flores which were generally communal lands. According to data 

BPS NTT (2023), the area of pasture or grazing land in East Nusa Tenggara was 549.026.80 ha. Kupang 

district alone has 29 381 ha of grassland. 



85 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

 
Figure 1. Study area (Penfui, Alak, Bakunase, Tode, Mulafa, Oesapa, Tanah Merah, Tilong, Bukit 

Cinta, and Naketuka) 

 

Data Collection and Data Analysis 

The method used in this research was an exploratory descriptive method. Ten stations of grassland in West 

Timor (Penfui, Alak, Bakunase, Tode, Mulafa, Oesapa, Tanah Merah, Tilong, Bukit Cinta, and Naketuka) 

were chosen purposely. In each selected area, an observation station (100 m x 100 m) was placed 

objectively. At each of these stations, 15 plots (1 m x 1 m) were randomly place (∑150 plots). In each 

plot, all herbaceous plants that were present were recorded and the density was counted, and the percentage 

of cover was on a scale of 0 to 100%, while the types of shrubs and trees and their seedlings were not 

included. Each of the herbaceous plant species present was identified and plant samples of unknown names 

were taken, then collected and brought to the Biology Laboratory, Faculty of Science and Engineering 

(FST), University of Nusa Cendana for identification. Each type of plant was checked for invasiveness at 

the CABI Invasive Species Compendium website (https://www.cabi.org/ISC) and the IUCN Global 

Invasive Species website (http://www.iucngisd.org/gisd/), and then crosschecked with list of invasive 

plant species for Indonesia as stipulated in Minister of Forestry Regulation (Permenhut) Number 94 of 

2016 concerning Invasive Species and a list of invasive species available in the guidebook on invasive 

species in Indonesia (Setyawati et al. 2015). 

 

For each species present, individual numbers (density), dominance, frequency, and Importance Value 

Index (IVI) were calculated (Mueller-Dombois and Ellenberg 2003). Species density (DE) was estimated 

as the proportion of places where a species was found multiplied by the estimated density of all species. 

The Relative Density (RDE) of each species was calculated as a percentage of the total number of 

observations for that species. Dominance (DO) of each species was expressed in percent plant cover. 

Relative dominance (RDO) for a species was defined as the cover for a species divided by the total cover 

times 100. The frequency (FE) of a species was the percentage of sample points at which a species was 

present. Relative frequency (RFE) was calculated by dividing the frequency of each species by the total 
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frequency of all species multiplied by 100. The Importance Value Index (INP) for a species was defined 

as the sum of relative density, relative dominance, and relative frequency (IVI = RDE + RDO + RFE ). 

 

Species diversity was calculated using the Shannon-Wienner Diversity Index (H') with the following 

formula (Mueller-Dombois and Ellenberg 2003): H' = - [(ni/N) log (ni/N)]2, where H' = Shannon general 

diversity index. Ni = Importance Value of a species. N = Total importance of a species. The magnitude of 

the species diversity index according to Shanon–Wienner was defined as follows: The value of H'>3 

indicates that the species diversity in an area was high; a value of 1≥H'≤3 indicates that species diversity 

in an area was moderate, and a value of H'<1 indicates that species diversity in an area was low 

(Soerianegara and Indrawan 1998). The Similarity Index (IS) between grassland stations was also 

calculated to determine the similarity of the composition of the flora of the grassland communities between 

stations using the Sørensen coefficient (Ss), with the formula Ss = 2a/(2a + b + c), where a = number of 

species the same at both stations, b = the number of unique species at the first station, and c = the number 

of unique species at the second station (Mueller-Dombois and Ellenberg 2003). 

 

RESULTS AND DISCUSSION 

Composition and Diversity of Herbaceous Plants 

Of 10 research stations (∑150 plots), about 134 species of herbaceous from 32 families were obtained. 

The number of species present varied from 10 to 26 species per station. The lowest was at Penfui (10 

species) and the highest was at Alak (26 species). Of all the species, about 26 (19.40%) belonged to the 

grass (Poaceae family) with importance value index (IVI) of 25.24%, while 108 (80.60%) species were 

non-grass with an IVI of 74.76%. Thus, the grassland was dominated by non-grass based on species 

richness and IVI. Based on density grassland was dominated by Cyperus rotundus L. (4,57%), Digitaria 

ciliaris (Retz.) Koeler (4,52%), and Cynodon dactylon Pers. (4,23%). Based on dominancy grassland was 

dominated by Eleusine indica (L.) Gaertn (4,91%), Senna tora (L.) Roxb. (4,48%), and  Stenotaphrum 

secundatum (4,67%). Based on frequency grassland was dominated by Euphorbia hirta L. (5,87%),  C. 

rotundus (4,58%) and E. indica (4,13%). Base on IVI grassland was dominated by E. hirta (13,93), E. 

indica (12,46%), and C. rotundus (11,72) (Table 1). 

 

Tabel 1. Composition of herbaceous species in West Timor grassland (IVI = Importance Value 

Index) 

No Species Family 
Density 

(%) 

Dominancy 

(%) 

Frequency 

(%) 
IVI 

1 E. hirta 

Euphorbiacea

e 

3,94 4,12 5,87 13,93 

2 E. indica Poaceae  3,42 4,91 4,13 12,46 

3 C. rotundus Cyperaceae  4,57 2,58 4,58 11,72 

4 D. ciliaris Poaceae  4,52 3,84 2,71 11,12 

5 S. tora Fabaceae  2,60 4,48 2,45 9,54 

6 S. secundatum Poaceae,  2,97 4,67 1,72 9,35 

https://id.wikipedia.org/wiki/Carl_Linnaeus
https://id.wikipedia.org/wiki/Carl_Linnaeus
https://id.wikipedia.org/wiki/Euphorbiaceae
https://id.wikipedia.org/wiki/Euphorbiaceae
https://en.wikipedia.org/wiki/Poaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Poaceae
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7 T. procumbens Asteraceae  4,02 2,35 2,81 9,17 

8 C. dactylon Poaceae 4,23 1,68 2,44 8,34 

9 D. micrantha 
Convolvulace

ae 
2,90 2,36 2,81 8,07 

10 C. aestus Tiliaceae  0,80 2,39 3,26 6,46 

11 A. lanata  
Amaranthace

ae 
2,16 2,05 1,61 5,82 

12 P. urunaria 
Phyllanthace

ae  

2,22 1,20 1,44 4,87 

13 P. usurinaria 
Phyllanthace

ae  

2,45 0,93 1,16 4,54 

14 A. americana Fabaceae  0,80 1,19 2,44 4,44 

15 B. mutica  Poaceae,  1,25 1,43 1,53 4,22 

16 E ciliata Lamiaceae  1,85 0,44 1,71 4,01 

17 T. repens Fabaceae  1,42 1,15 1,40 3,98 

18 C. sumatrensis Asteraceae  1,49 0,84 1,48 3,82 

19 S. viridis Poaceae  1,60 0,38 1,63 3,62 

20 B. decumbens  Poaceae, 1,22 1,16 1,12 3,50 

21 S. lespedeza  Fabaceae 0,55 1,95 0,99 3,50 

22 P. feotida 
Passifloracea

e 

1,63 0,75 1,15 3,54 

23 Phaseolus Fabaceae  1,95 1,20 0,28 3,44 

24 S. tenuior  Rubiaceae  1,41 0,56 1,42 3,40 

25 E. prostata Euphorbiacea 0,84 1,09 1,37 3,31 

26 S. halepense  Poaceae,  1,57 0,98 0,68 3,23 

27 C. canadensis Asteraceae  0,83 0,88 1,39 3,11 

28 A. indica Euphorbiacea 0,80 0,79 1,47 3,08 

29 E. unuoloides Poaceae,  1,36 0,31 1,36 3,03 

30 P. dicotom Poaceae  1,60 0,57 0,81 2,99 

31 S. trilobata  Asteraceae  1,11 1,28 0,51 2,91 

32 H. suavrolens Lamiaceae  1,46 0,75 0,69 2,91 

33 S. nodiflora Asteraceae  0,75 1,27 0,72 2,76 

34 R. hispidus Rosaceae  0,97 0,79 0,96 2,73 

35 C. gigantea Apocynaceae  1,39 0,41 0,88 2,69 

36 M. hirtus Rubiaceae  0,81 0,55 1,15 2,52 

37 A. spinosus  
Amaranthace

ae  

0,82 0,82 0,84 2,49 

38 R. tuberosa Acanthaceae  0,70 1,30 0,37 2,39 

39 P. dichotomiflorum Poaceae,  1,30 0,80 0,22 2,33  
40 Rottboellia Poaceae 0,93 0,34 1,06 2,33 

https://en.wikipedia.org/wiki/Asteraceae
http://plantamor.com/species/under/tiliaceae
https://id.wikipedia.org/wiki/Phyllanthaceae
https://id.wikipedia.org/wiki/Phyllanthaceae
https://id.wikipedia.org/wiki/Phyllanthaceae
https://id.wikipedia.org/wiki/Phyllanthaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Poaceae
https://id.wikipedia.org/wiki/Passifloraceae
https://id.wikipedia.org/wiki/Passifloraceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Rubiaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Rosaceae
https://id.wikipedia.org/wiki/Apocynaceae
https://eol.org/pages/4202
https://id.wikipedia.org/wiki/Amaranthaceae
https://id.wikipedia.org/wiki/Amaranthaceae
https://id.wikipedia.org/wiki/Acanthaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
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41 O. dia Rubiaceae  0,81 0,74 0,76 2,32 

42 E. alba Asteraceae  0,73 0,77 0,82 2,32 

43 S rhombifolia  Malvaceae  0,70 0,91 0,69 2,31 

44 C. diffusa  
Commelinace

ae  

0,83 0,58 0,82 2,24 

45 Convolvula 
Convolvulace

ae 
0,80 0,76 0,54 2,11 

46 Physalis Solanaceae  0,80 0,76 0,54 2,11 

47 D. triflorum Fabaceae  0,59 0,87 0,61 2,07 

48 V. sinuatum  
Scrophulariac

eae  

0,52 0,80 0,68 2,00 

49 P. pensylvanica Urticaceae  0,56 0,85 0,55 1,96 

50 S. media 
Caryophyllac

eae  

0,60 0,75 0,59 1,95 

51 A. verticillata Apocynaceae  0,62 0,35 0,96 1,94 

52 P.  australis Poaceae  0,74 0,34 0,84 1,92 

53 M. pudica  Fabaceae  0,16 1,20 0,51 1,88 

54 O. corymbosa Rubiaceae  0,39 0,80 0,68 1,87 

55 C. sagittalis  Fabaceae  0,21 1,33 0,28 1,83 

56 P. officinalis Urticaceae  0,48 0,87 0,47 1,83 

57 A. adenophora  Asteraceae 0,69 0,34 0,78 1,82 

58 C. cruciata Poaceae,  0,47 0,51 0,71 1,70 

59 L. chinensis Poaceae,  0,52 0,62 0,52 1,66 

60 Calyptocarpus Asteraceae  0,80 0,57 0,26 1,64 

61 H. corymbosa Rubiaceae 0,32 0,73 0,58 1,64 

62 A. vaginalis Fabaceae  0,52 0,51 0,58 1,62 

63 M. officinalis  Lamiaceae  0,54 0,52 0,540 1,61 

64 P. setaceum Poaceae,  0,30 0,32 0,91 1,54 

65 

M. 

iumatropurpure

um 

Fabaceae  0,40 0,75 0,37 1,53 

66 A. bracteata Fabaceae  0,40 0,75 0,37 1,53 

67 M. lupulina Fabaceae  0,40 0,75 0,37 1,53 

68 O. vulgare  Lamiaceae  0,25 0,67 0,57 1,49 

69 A. calamus  Acoraceae  0,61 0,17 0,69 1,47 

70 D. ischaemum Poaceae,  0,18 0,67 0,57 1,42 

71 E. minor Poaceae,  0,87 0,27 0,22 1,36 

72 E. repens Poaceae  0,52 0,17 0,58 1,28 

73 G. serrata  
Amaranthace

ae 
0,27 0,08 0,88 1,24 

https://en.wikipedia.org/wiki/Rubiaceae
https://en.wikipedia.org/wiki/Asteraceae
https://id.wikipedia.org/wiki/Malvaceae
https://en.wikipedia.org/wiki/Commelinaceae
https://en.wikipedia.org/wiki/Commelinaceae
https://en.wikipedia.org/wiki/Solanaceae
https://id.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Scrophulariaceae
https://en.wikipedia.org/wiki/Scrophulariaceae
https://en.wikipedia.org/wiki/Urticaceae
https://en.wikipedia.org/wiki/Caryophyllaceae
https://en.wikipedia.org/wiki/Caryophyllaceae
https://en.wikipedia.org/wiki/Apocynaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Rubiaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Urticaceae
https://ms.ert.wiki/w/index.php?title=Chloris_cruciata&action=edit&redlink=1
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://id.wikipedia.org/wiki/Carolus_Linnaeus
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Acoraceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
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74 J. effusus Juncaceae  0,27 0,08 0,88 1,24 

75 B. alba Asteraceae  0,30 0,56 0,37 1,23 

76 C. vialis Asteraceae  0,32 0,58 0,31 1,22 

77 D. cordata  
Caryophyllac

eae 
0,32 0,58 0,31 1,22 

78 A. aspera  
Amaranthace

ae 
0,32 0,58 0,31 1,22 

79 J. articulatus  Juncaceae 0,11 0,80 0,22 1,14 

80 D. aegyftium  Poaceae 0,15 0,53 0,45 1,13 

81 C. nutans Acanthaceae 0,37 0,39 0,37 1,13 

82 Cajanus Fabaceae  0,10 0,44 0,57 1,12 

83 C. vulpinoidea Cyperaceae 0,09 0,80 0,22 1,11 

84 C. eragrostis Cyperaceae  0,83 0,08 0,17 1,10 

85 S. doederleinii  
Selaginellace

ae 
0,30 0,45 0,29 1,05 

86 C. erecta  
Commelinace

ae 
0,07 0,08 0,88 1,04 

87 D. sanguinalis Poaceae  0,31 0,49 0,22 1,03 

88 P. officinarum Asteraceae  0,20 0,37 0,37 0,95 

89 C.  halleriana Cyperaceae  0,40 0,31 0,22 0,94 

90 M. schreberi Poaceae  0,32 0,17 0,37 0,87 

91 E. maculata 
Euphorbiacea

e 

0,07 0,22 0,57 0,86 

9 S. origanifolia Solanaceae  0,22 0,40 0,22 0,85 

93 R. minima Fabaceae  0,23 0,34 0,27 0,85 

94 S. flufiatilis Cyperaceae  0,23 0,34 0,26 0,83 

95 P. maritium Polygonaceae 0,08 0,49 0,22 0,80 

96 G. physocarpus Apocynaceae  0,20 0,34 0,23 0,77 

97 N. asper Asteraceae  0,15 0,34 0,17 0,67 

98 M. tardabarneby Fabaceae 0,10 0,18 0,37 0,66 

99 A. blitodes 
Amaranthace

ae  

0,10 0,18 0,37 0,66 

10

0 
A. asparagoides  Asparagaceae  0,18 0,28 0,18 0,65 

10

1 
S. halepense Poaceae  0,13 0,34 0,15 0,64 

10

2 
D.. virginiana Rubiaceae 0,05 0,51 0,05 0,62 

10

3 
F. pumila Moraceae  0,21 0,17 0,23 0,60 

https://en.wikipedia.org/wiki/Juncaceae
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https://selva.sith.itb.ac.id/pbp/browse/?f=Asteraceae
https://en.wikipedia.org/wiki/Fabaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Commelinaceae
https://en.wikipedia.org/wiki/Commelinaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Asteraceae
https://id.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Poaceae
https://id.wikipedia.org/wiki/Euphorbiaceae
https://id.wikipedia.org/wiki/Euphorbiaceae
https://en.wikipedia.org/wiki/Solanaceae
https://en.wikipedia.org/wiki/Fabaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Apocynaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Amaranthaceae
https://en.wikipedia.org/wiki/Amaranthaceae
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http://plantamor.com/species/under/moraceae
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10

4 
S. ocymoides Rubiaceae  0,21 0,17 0,23 0,60 

10

5 
G. soja Fabaceae  0,21 0,17 0,23 0,60 

10

6 
P. conjugatum  Poaceae  0,04 0,22 0,28 0,54 

10

7 
L. virginica Fabaceae  0,04 0,22 0,28 0,54 

10

8 
C. longirostrata Fabaceae  0,09 0,34 0,10 0,53 

10

9 
Z. elegans  Asteraceae  0,06 0,23 0,22 0,52 

11

0 
Gamocaeta Asteraceae  0,16 0,17 0,18 0,52 

11

1 
A. viridis  

Amaranthace

ae  

0,13 0,23 0,12 0,48 

11

2 
A. rhomboidea 

Euphorbiacea

e 

0,07 0,34 0,07 0,48 

11

3 
L. aspera Lamiaceae  0,15 0,17 0,16 0,48 

11

4 
P. aviculare Polygonaceae  0,06 0,34 0,07 0,47 

11

5 
D. incanum Fabaceae  0,12 0,17 0,13 0,43 

11

6 
P. purpereum  Poaceae 0,09 0,08 0,22 0,39 

11

7 
B. perennis Asteraceae  0,09 0,17 0,09 0,36 

11

8 
M. lineare 

Orobanchace

ae  

0,08 0,17 0,09 0,34 

11

9 
P. cablin  Lamiaceae 0,07 0,17 0,07 0,31 

12

0 
C. asiatica Apiaceae  0,03 0,04 0,22 0,29 

12

1 
L. hyssopifolia Onagraceae  0,08 0,11 0,07 0,26 

12

2 
E. parfiflurum Onagraceae  0,04 0,17 0,04 0,25 

12

3 
H. balsamica Acanthaceae 

0,04 
0,17 0,04 0,25 
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https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Amaranthaceae
https://en.wikipedia.org/wiki/Amaranthaceae
https://en.wikipedia.org/wiki/Euphorbiaceae
https://en.wikipedia.org/wiki/Euphorbiaceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Polygonaceae
https://en.wikipedia.org/wiki/Fabaceae
https://selva.sith.itb.ac.id/pbp/browse/?f=Asteraceae
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12

4 
C. arvensis 

Convolvulace

ae  

0,04 
0,17 0,045 0,25 

12

5 
Stellaria 

Caryophyllac

eae  

0,03 0,17 0,03 0,23 

12

6 
C. incisa Cyperaceae  0,02 0,17 0,02 0,22 

12

7 
C. haspan Cyperaceae  0,02 0,17 0,03 0,22 

12

8 
P. senega Polygalaceae 0,02 

0,17 
0,03 0,22 

12

9 
S. lanceolatum Asteraceae  0,02 

0,17 
0,01 0,20 

13

0 
V.  elliptica Asteraceae  0,01 

0,17 0,01 
0,18 

13

1 
C. nictitans  Fabaceae  

0,01 0,17 0,01 
0,18 

13

2 
P. verticillatum Asparagaceae  

0,01 0,17 0,01 
0,18 

13

3 
S. zeylanica blanco 

Sphenocleace

ae  

0,01 0,17 0,01 
0,18 

13

4 
A. stolonifera  Poaceae  0,03 0,06 

0,01 
0,12 

  ∑   100,00 100,00 100,00 300,00 

 

Jastrzębska et al. (2009) examined species diversity in a number of habitats in grassland communities on 

the Popielno Peninsula, and in the entire studied area a total of 200 species of vascular plants were found, 

namely 196 on the Popielno meadow, 80 on the Wierzba meadow, 124 on organic soils, 147 in mineral 

soils, 179 in pastures, 95 in meadows, 187 in the Molinio-Arrhenetheretea class community, and 92 in the 

Phragmitetea class community. The number of taxa present differs in different habitat conditions. The 

number of species present in the Popielno Peninsula grassland was relatively higher than that of in the 

West Timor grasslands. However, in this study, they included all species of vascular plants, while in the 

West Timor grasslands only included herbaceous plants. Zhou et al. (2019) studied the northern steppes 

of China, namely the Inner Mongolian Plateau, the Loess Plateau, the northern slopes of the Tianshan 

Mountains, the Ili River Valley, the southern slopes of the Altai Mountains, the western Junggar Basin, 

and the northeastern Tibetan Plateau on 255 sample plots. They found 237 vascular plants from 49 

families, including 14 shrub species from five families and 223 herbaceous species from 48 families. The 

number of herb species and herb families in the grasslands of northern China (223 species, 48 families) 

was also relatively higher than those found in the grasslands of West Timor (134 species, 32 families). 

More species found in northern China may be affected by the wider range of their study area. Lei and 

Zhou-ping (2014) studied species composition in four different communities in natural grasslands in the 

https://en.wikipedia.org/wiki/Convolvulaceae
https://en.wikipedia.org/wiki/Convolvulaceae
https://en.wikipedia.org/wiki/Caryophyllaceae
https://en.wikipedia.org/wiki/Caryophyllaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://id.wikipedia.org/wiki/Cyperaceae
https://selva.sith.itb.ac.id/pbp/browse/?f=Asteraceae
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https://en.wikipedia.org/wiki/Fabaceae
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hilly region of the Loess Upland. The four communities have 23, 21, 22 and 25 species, which belong to 

11, 7, 7 and 9 genera, respectively. The four communities were dominated by Asteraceae, Poaceae and 

Leguminosae. Different communities have different compositions of plant life forms. The dominant 

lifeforms in the four communities were perennial herbs, which accounted for more than 94% of the total 

lifeforms, and annual plants contributed a smaller proportion, respectively 1.39, 1.67, 5.94, 5.33%. There 

were more perennial herb species than annual herb species. The number of species found in the grasslands 

of the Loess Highlands was also relatively higher than those found in the grasslands of West Timor. 

 

Based on the IVI, the plants present in the West Timor grassland were grouped into very high (IVI > 9), 

high (IVI 6-<9), moderate (IVI 3-<6), low (IVI 1- <3), and very low (IVI<1). Of all the species present, 

seven species (5.22%) belong to the category of very high IVI with a total IVI of 25.77%, three species 

(2.24%) belong to the category of high IVI with a total IVI of 7.63%, 19 species (14.18%) in the category 

of moderate IVI with a total IVI of 24.17%, 58 species (43.28%) in the category of low IVI with a total 

IVI of 34.68%, and 47 species (35.07%) in the category of very low IVI with a total IVI of 7.76% (Figure 

2a). So, the dominant plants present in the grasslands of West Timor were in the category of low and very 

low IVI. 

 

 

 

Figure 2. a. Importance value category. b. Plant families in West Timor grasslands (NS = Number 

of species, IVI = Importance Value Index) 
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Species belonging to the very high IVI were E. hirta, E. indica. C. rotundus, D. ciliaris, S. tora, S. 

secundatum, and Tridax procumbens L. Species of high IVI were C. dactylon, Dichondra micrantha urb, 

and Corchorus aestuans L, while other species were included in the categories of moderate, low and very 

low IVI. E. hirta is often found in meadows, along roads and along waterways. It is an invasive plant that 

was used in conventional medicine to treat various ailments such as digestive disorders, respiratory system 

disorders, and asthma. E. indica is an invasive species in some areas, but the seeds of the plant are edible. 

This plant is an important weed in cultivated plants. This species commonly invades disturbed habitats. 

C. rotundus is an agricultural weed, commonly found in open fields. This plant is very adaptive and 

therefore a very difficult weed to control. D. ciliaris is an invasive species which was considered an 

aggressive weed. This species has been identified as an environmental threat because it outperforms native 

species for resources such as space, water and light. In addition to the environmental and human impacts, 

D. ciliaris has an economic impact because it can be used as animal feed. S. tora grows wild in most of 

the tropics and was considered a weed in many places. The plants and seeds are edible. Because S. tora 

has external germicidal and antiparasitic properties, it has been used to treat skin diseases such as leprosy, 

ringworm, hives and psoriasis and also for snake bites. S. secundatum is commonly used in pastures and 

on farms. This grass is on the invasive plant list. T. procumbens is known as a widespread weed plant. It 

is a medicinal plant and is used as a drink to treat sore throat, diarrhea, dysentery and liver disease. This 

plant can also be used for animal feed. T. procumbens is an invasive landscape weed. C. dactylon is a type 

of grass that has a high ability to survive compared to other types of grass. Even this grass is able to 

survive on barren land in the dry season. In Indonesia this grass is cultivated for golf courses and garden 

grass. This grass is a valuable medicinal herb and is used as first aid for minor wounds. D. micrantha is 

used as a ground cover and used as a grass substitute for lawns. Several species of Dichondra were 

cultivated as ornamental plants. C. aestuans is a plant that produces edible fibers and leaves. C. aestuans 

is a pantropical species. The trunk produces bast fiber, which can be made into twine and rope. The leaves 

are also widely eaten as vegetables. 

 

The general pattern of community composition in the grasslands of West Timor was that only a few 

species were included in the abundant category, and the dominant species present were locally endangered. 

Based on the number of species present, about 78.35% of the species in the West Timor grassland 

community were included in the category of low and very low IVI with a total IVI of 42.44%. The large 

number of species in this category means that most of the species in this grassland community are rare. 

The large number of locally endangered species encountered in this study confirms the general assumption 

that most species in ecological communities are rare, not common (Françoso et al. 2016; Magurran 2003). 

The scarcity of species can be caused by various things, namely a strong dependence on the density of 

plants presents, a gradient of resources that causes species to occupy different positions resulting in 

variations in the distribution of abundance, low ability of species to spread, natural or human-induced 

disturbances, and competition processes that occur in the community (Schwarz et al. 2003). IVI is usually 

used in ecological studies to show the ecological importance of a species in an ecosystem and to determine 
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the conservation priority of species where species with very low IVI values require high conservation 

priority compared to species with high IVI (Zegeye et al. 2006). 

 

Of all the species present in the West Timor grassland, the area was dominated by the Poaceae family with 

26 species or 19.40% of all species present with a total IVI of 25.24%. The three most dominant species 

of the Poaceae family in this grassland were E. indica, D. ciliaris, and S. secundatum. These three species 

have an IVI of 10.14% in community composition. The next dominant families were Asteraceae and 

Fabaceae where there were 20 species present (14.93%) with IVI of 13.93% and 12.91%. The most 

dominant Asteraceae families were T. procumbens, A. conyzoides, and Conyza sumatrensis E. Walker. 

These three species with an IVI of 5.10%. The most dominant Fabacea families were S. tora, 

Aeschynomene americana L. and Trifolium repens L. These three species have an IVI of 5.52% in the 

entire community. The next families were Cyperaceae and Rubiaceae, each of which has seven species 

(5.22%) with IVI of 4.95 and 3.99%. while other families were only represented by 1-6 species (Figure 

2b). 

 

The Poaceae are a family of large and nearly ubiquitous monocot flowering plants commonly known as 

grasses. This plant family has about 780 genera and 12,000 species (Christenhusz and Byng 2016). 

Poaceae is the fifth largest plant family after Asteraceae, Orchidaceae, Fabaceae and Rubiaceae. The 

Poaceae are the most economically important plant family, providing the staple food for humans and 

fodder for livestock. The Asteraceae family comprises more than 32,000 known species of flowering 

plants in more than 1,900 genera in the order Asterales. This family is widely distributed, from the 

subarctic to the tropics, in a variety of habitats. Fabaceae is a large and agriculturally important family of 

flowering plants. This family is widely distributed and was the third largest family of land plants in number 

of species, after Orchidaceae and Asteraceae, with about 765 genera and almost 20,000 known species 

(Christenhusz and Byng 2016). Pokorny et al. (2004) studied plant communities in the prairies of 

southwestern Montana and found a total of 24 plant families represented in four functional groups. The 

most common plant families were Asteraceae (16 taxa), Fabaceae (7 taxa), and Poaceae (14 taxa). In terms 

of the number of plant families present, the number of plant families in the grasslands of southwest 

Montana was relatively lower than the plant families present in West Timor (32 families), but the dominant 

families present were relatively similar, namely the Poaceae, Asteraceae, and Fabaceae. Meanwhile, 

compared to the grasslands of northern China (223 herb species from 48 families), this plant family in 

West Timor was lower (Zhou et al. 2019). 

 

The number of species present differed between stations (P<0.001). The number of species at the Alak 

station was much higher than at the other stations (Figure 3a). The high number of species present at Alak 

station compared to other stations was thought to be affected by Alak station is relatively moist and more 

fertile compared to other stations. Based on the Shannon-Wienner Diversity Index (H'), the species 

diversity or α diversity also differed between stations (Figure 3b). The average diversity index was 2.5779 

(÷0.4238) or moderate. The lowest diversity index was at Tilong (2.1369) or moderate and the highest 

was at Alak (3.5618) or high (Soerianegara and Indrawan 1998).  
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Figure 3. a. Number of species, b. Species diversity index in grassland vegetation of West Timor 

 

Ganaie and Reshi (2021) examined the monthly changes in the diversity index in the grasslands of the 

temperate Kashmir Himalayas and found diversity ranging from 1.21-3.07 and varying each month. The 

diversity index in the grasslands of the temperate Kashmir Himalayas was lower than that of the grasslands 

of West Timor. Pokorny et al. (2004) studied prairie plant communities in southwestern Montana and 

found diversity indices ranging from 0.65-2.59. This diversity index was also lower than in the grasslands 

of West Timor. Jastrzębska et al. (2009), studied species diversity in grasslands on the Popielno Peninsula 

and found that the average diversity index over the entire area was 1,566. This was also lower than in the 

grasslands of West Timor. Thus, the diversity of herbaceous plant species in the grasslands of West Timor 

was relatively high compared to other grassland areas. Akwee et al. (2010) compared species richness in 

grasslands of Kakamega forest plantations and grasslands of Swamp Saiwa National Park, to determine 

how different climatic conditions and different policies, and conservation strategies impacted on different 

species. The grassland plant community of Kakamega had the highest species diversity while the grassland 

community of Swamp Saiwa National Park had the lowest diversity. The high species diversity in 

Kakamega forest was caused by habitat structure, physical environment, climatic conditions, competition, 

and nutrients that support plant growth so that species diversity was high. Kakamega forest grassland 

communities show sudden ecotones due to their high species diversity. The transition from the Kakamega 

forest community to the grassland community was sharp due to environmental conditions. The Kakamega 

forest grassland community was richer in species diversity than the Saiwa swamp grassland community. 

 

Grasslands are one of the species-rich habitats, especially in temperate climates. The use of different 

resource niches (e.g. related to nutrition, water or light) by different species appears to be one of the 

important drivers of the coexistence of multiple species in grassland ecosystems. The high habitat 

heterogeneity in the grassland ecosystems, produced by unequal resources and differences in 

microtopography, then promotes species diversity. Resource partitioning plays an important role in 

promoting diversity. In addition, seed dispersal, environmental heterogeneity, grazing, availability of 

water accessible to plants, topography, soil texture, soil nutrients, land fires, etc. determine diversity. 

Grassland community diversity and the number of functionally distinct species present in a community 

are considered an important driver of ecosystem resilience, i.e., the ability of ecosystems to deal with 
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environmental changes or to return to their original state after disturbance (Schweiger et al. 2019). 

Ecosystems with a high diversity of functional groups are better able to respond to disturbances and 

transient environmental changes because there are more likely species tolerant to certain disturbances or 

environmental changes in the local species assemblage (Folke et al. 2004). 

 

Index of Similarity (IS) Between Stations 

Of the ten observation stations, the similarity index (IS) between stations ranged from 0.00-46.50 (x̄ = 

11.46, SD 10.46, n = 45). The highest IS was between Naketua and Tilong (IS = 46.15), then between 

Penfui and Tanah Merah (IS = 26.09), and between Penfui and Naketuka and Maoelafa and Tilong (each 

IS = 25.00) (Table 2). In general, the similarity between stations was relatively low and therefore, the 

composition of the communities was different and β diversity was large. Barbour et al. (1998) suggested 

that relatively homogeneous microsite will be occupied by individuals of the same species, because these 

species naturally develop mechanisms of adaptation and tolerance to these conditions. Loveless (1999) 

argued that the factors that determine the existence of a plant species or plant community were not only 

physical and chemical conditions, but also animals and humans which have a major impact, both on plants 

and their habitat. The relatively low of IS between stations can be caused by the high turnover of species 

between the two areas due to the irregular and heterogeneous nature of the environment within the 

community due to natural or anthropogenic disturbances (Mwavu 2022). The low IS between stands was 

also thought to be influenced by high variability of the local microenvironment, especially edaphic 

variability so that each stand only supports certain species (Duivenvoorden and Lips 1995; Poulsen 1996). 

According to Chao et al. (2006) communities that have less than 65% similarity were considered different. 

Thus, the diversity between habitats (β diversity) in the West Timor grassland was relatively high, where 

the average IS between stations was only 11.46%. Grasslands were one of the species-rich habitats. The 

use of different resource niches, related to nutrition, water, or light by different species appears to be one 

of the important drivers of the coexistence of multiple species in grassland ecosystems. In addition, plant 

diversity was also thought to be influenced by heterogeneity of habitat, differences in microtopography, 

grazing patterns, water availability, and soil conditions affect diversity. 

 

Table 2. Index Similarity between station in grassland community of West Timor 

Stand 1 2 3 4 5 6 7 8 9 10 

1 -          

2 0,00 -         

3 10,00 3,03 -        

4 0,00 3,13 26,32 -       

5 13,33 0,00 10,00 0,00 -      



97 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

6 12,50 2,94 0,00 0,00 4,76 -     

7 26,09 0,00 6,06 0,00 6,06 22,86 -    

8 18,18 3,45 9,09 0,00 25,00 17,14 24,00 -   

9 21,43 6,25 10,53 11,11 10,53 5,00 19,35 20,00 -  

10 25,00 3,33 11,76 0,00 17,65 16,67 22,22 46,15 25 - 

Notes: 1. Penfui, 2, Alak, 3. Bakunase, 4. Tode, 5. Maulafa, 6. Oesapa, 7. Tanah Merah, 8. Tilong, 9. 

Bukit Cinta, 10. Naketuka. 

 

Of the 90 pairs of stations compared, E. hirta was present in 20 pairs (22.22%), followed by E. indica in 

tent pairs (11.11%), T. procumbens in nine pairs (10.00%), C. rotundus, and C. dactylon each in six pairs 

(6.66%), E. prostrata in three pairs (3.33%), Phyllanthus urinaria L. in two pairs (2.22%), Panicum 

dichotomum L., Sida rhombifolia L., Synedrella nodiflora (L.) J. Gaertner, Hedyotis corymbosa L, 

Brachiaria mutica (Forssk.) Stapf, Acalypha indica L., Stenotaphrum secundatum (Walt.) Kuntze, Senna 

tora (L.) Roxb., Digitaria, Mimosa pudica L., Stellaria media (L.) Vill., Trifolium repens L., and Dipteryx 

micrantha Harms each in one pair (1.11%), while other species were characteristic of local habitats or 

were present only at one station. Thus, of the 134 species found in the grasslands of West Timor, E. hirta, 

E. indica, and T. procumbens were the most widely distributed plant species. E. hirta was a relatively 

insignificant weed because of its low stature (Soerjani et al. 1987). However, because its distribution was 

quite wide and itsIVI was very large, namely it was included in the species category of very high IVI in 

the grasslands of West Timor, its presence on agricultural land needs attention. E. indica i registered as 

an agricultural and environmental weed and is considered a serious weed in at least 42 countries (Holm et 

al. 1979). This species has been described as a dominant weed producing many seeds. A single plant can 

produce more than 50,000 seeds, which can be easily dispersed by wind and water or attached to animal 

hair and machinery as well as contaminants in the soil (Waterhouse, 1993). T. procumbens is usually 

found in places that were not muddy, exposed to a lot of sunlight or only slightly shaded, especially on 

sandy or rocky soil. This plant is often found in grass fields, dry rice fields, roadsides or riverbanks, sand 

dunes, wastelands, and others (Soerjani et al. 1987). Gletang can be used as animal feed, usually mixed 

with grasses (Heyne 1987). E. indica and T. procumbens apart from their relatively wide distribution, were 

also of very high IVI in the grasslands of West Timor. Therefore, the presence of these two species in 

agricultural land also needs attention. 

 

Invasiveness of Herb Species 

Each herbs species present in the grasslands of Timor Island was classified as invasive or non-invasive 

based on the Minister of Environment and Forestry Decree No. P.94/Menlhk/Setjen/Kum.1/12/2016 

regarding invasive species; a guidebook to invasive species in Indonesia (Setyawati et al. 2015); database 

of invasive species from the Global Invasive Species Database (2023); CABI Global Invasive Species, 

and IUCN Global Invasive Species Database (GISD). Every species that was listed as an invasive in those 
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references was categorized as a “potentially” invasive species. Of the 134 species present in the grasslands 

of West Timor, about 90 (67.16%) of species were belong to the category of potentially invasive with an 

IVI to the community of 75.40% and 44 (32.84%) species were belong to the category of non-invasive 

with an IVI of 24.56 %. Thus, the grasslands were dominated by potentially invasive species with a 

contribution of around 70% (Figure 4a). Of the 90 potentially invasive species, they were members of 24 

families. These potentially invasive plant species were dominated by three families, namely Poaceae with 

23 species (26.14%) and an IVI of 23.18%, followed by Asteraceae with 14 species (15.91%) and an IVI 

of 10.26%, and Fabaceae with 13 species (14.77%) and an IVI of 9.87%, while all the other families were 

only represented by 1-4 species with relatively low importance values (Figure 4b). 

 

  

Figure 4. a. Potentially invasive and non-invasive species. b. Plant families of potentially invasive 

species in grassland of the West Timor (NS = Number of Species, IVI = Importance Value Index) 

 

Research of invasive plants on the Serengeti-Mara ecosystem, East Africa, by Witt et al. (2017) found a 

total of 245 species of invasive plant. The number of these invasive species was relatively higher than that 

found in the grasslands of West Timor. A study of invasive plant in the Grasslands of Southwest China's 

Guizhou Province by Yang et al. (2022) found about 49 invasive plants belonging to 15 families and 41 

genera. The number of these invasive species was relatively low compared to the number of invasive 

plants present in the grasslands of West Timor. The main families present in the Guizhou prairie were 

Asteraceae (19 species), Poaceae (6 species), Amaranthaceae (5 species), and Fabaceae (4 species). The 

invasive plant present in the prairies of Guizhou Province account for about 30% of all the plants present 

in the grasslands of China (41 families, 123 genera, 183 species)  (Cao et al. 2020). Study of invasive 

species in the Chilean Mediterranean prairie by Martín-Forés et al. (2016)  found 119 species, and of those 

species about 66 species were invasive and about 53 species were native plants. As much as 92% of these 

alien species were annuals, while 49% of native plant species were perennials. The number of invasive 

species in this Chilean Mediterranean prairie was also relatively lower than that found in the West Timor 

grassland. 

 

In general, the high contribution of potentially invasive species to the grassland of West Timor indicates 

that the area has faced threats from invasive plants and has experienced severe degradation. The presence 



99 International Journal of Current Research and Applied Studies | https://ijcras.com/ •  

International Journal of Current Research and Applied Studies (IJCRAS) 

Vol 2 Issue 4 July-August 2023  

 

 

of invasive species can threaten the integrity and composition of native ecosystems and cause various 

negative impacts on environmental health, biodiversity, and ecosystem services, increasing seedling 

mortality, inhibiting plant regeneration, and reducing growth of native plant species (Vilà et al. 20110). 

Invasive species are considered the second leading cause of global biodiversity loss after habitat 

destruction (Williamson, 1999). It is estimated that invasive species have caused economic losses 

worldwide (Diagne et al. 2021). The growth of the human population and the increase in transportation 

have led to an increasing incidence and scale of invasions by non-native species. The distribution of 

invasive plants is thought to be related to human disturbance. In general, an increase in the frequency, 

intensity, spatial pattern or scale of disturbance will most likely accelerate the replacement of native 

species by exotic species (Yan et al. 2001). The high contribution of invasive species to the grassland 

vegetation in West Timor may indicate the high disturbance to these areas. Invasive species can negatively 

impact the diversity of grasslands and their capacity to maintain existing functions (Mäkinen et al. 2015). 

Invasive species also reduce the quality of forage and pasture livestock production, reducing economic 

activity. Therefore, it is very important to develop a monitoring system, understand the status of invasive 

species, take precautions to suppress further expansion of these invasive species, and carry out restoration 

of grassland ecosystems that have been damaged by the presence of these invasive species. 
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