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This research was conducted to investigate the composition and potential value of  species 
in an agricultural area of  Kupang, Indonesia. Two sites (dry and wet site) were selected 
subjectively. In each site, three stands (100 m x 100 m) were placed subjectively and in each 
stand 25 plots (1 m x 1 m) were placed randomly (∑150 plots). In each plot, all weed present 
were recorded and their density and percentage cover calculated. Each species was grouped 
into broad-leaves, sedges, and grasses. To determine the potential value of  the weeds, all 
weeds were grouped into whether they medicinal plants, animal feed or food ingredients. 
For each species, the number of  individuals, dominance, frequency, and Importance Value 
Index (IVI) were calculated. Species diversity was also calculated using the Shannon-
Wienner Diversity Index (H'). Overall, 46 weed species were found. The weeds with the 
highest IVI (>5.00%) were Panicum repens L (IVI 14.80%), Bolboschoenus maritimus L. Palla (IVI 
10.32%), Alternanthera sessilis L. (IVI 7.47%), Cyperus rotundus L., (IVI 6.97%), Digitaria 
ciliaris (IVI 6.69%), Cyperus elatus L (IVI 6.63%), and Ischaemum timorense Kunth (IVI 5.02%). 
In general, the composition of  weeds between the dry and the wet sites were relatively 
different. Based on the number of  species and diversity index, the weed community in the 
wet site was relatively higher than that in the dry site. Based on the IVI, the dry site tended 
to be dominated by grasses and broad leaves, while the wet site tended to be dominated 
by sedges. Based on IVI, 42.80% of  all the weed species present had the potential to be 
used as medicinal plants, 39.81% as animal feed, and 17.39% as human food. Overall, most 
weed species studied had the potential to be used as medicinal plants, animal feed, and 
food ingredients. The potential of  this weed needs to be studied more deeply in the future, 
including their use as an alternative source of  medicine and food, especially as demand 
increases in the future.
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INTRODUCTION
Weeds are plants that are considered undesirable in 
certain situations, growing where they conflict with 
human preferences, needs or goals (Harlan & deWet, 
1965, Bridges & David, 1994). The concept of  weeds 
is very important in agriculture because the presence 
of  weeds on land used for farming can cause significant 
crop losses (Chauhan, 2020). In agriculture, weeds can 
reduce the quantity of  crop yields. The decrease in yield 
quantity was caused by competition between weeds and 
plants for groundwater, sunlight, nutrients, growing 
space and air, which causes crop growth to be hampered. 
Competition between crops and weeds can suppress 
crop growth, hamper the smooth running of  agricultural 
activities, reduce environmental aesthetics, and increase 
maintenance costs (Kilkoda et al., 2015, Ngatiman & 
Fajri, 2018). Weeds cause major damage to crop as they 
increase the cost of  different cultural practices, decrease 
the effectiveness of  agricultural equipment and the value 
of  fertile land, and decrease the germination ability 
of  crop seeds due to phytotoxins or allelochemicals. 
Weeds have obvious characteristics, such as short seed 
dormancy, high seed germination rate, environmental 
plasticity, rapid seedling growth and high reproductive 

ability, short life cycle, self-compatibility, efficient and 
well-organized seed crushing methods, produce various 
types of  allelochemistry, and tolerance to abiotic and 
biotic stresses (Baker, 1974). This allows weed species 
to survive and grow in different ecological habitats. 
Therefore, weeds have become dominant worldwide and 
are destroying local biodiversity (Holm et al., 1979)
Based on their morphology, weeds are classified into 
grasses, sedges, and broadleaves (Caton et al., 2011, Tohari, 
2017). Grass weeds generally come from the Gramineae 
family. This weed has narrow leaves and produce stolon’s 
that form a complicated network difficult to overcome 
mechanically. The lifeform of  grass weeds varies, some 
are upright, spreading, seasonal, or annual. Sedge weeds 
are of  the Cyperaceae family with narrow-leaves similar 
to those of  grasses but has stems consisting of  only 
one long segment triangular in shape. The sedge weeds 
group has extraordinary resistance to mechanical control 
because it has stem tubers in the soil that can survive 
for months. In addition, this weed carries out the C4 
photosynthesis pathway which makes it very efficient in 
quickly colonizing agricultural areas. Broadleaf  weeds 
generally belong to the Dicotyledoneae and Pteridophyta 
families. These weeds usually grow at the end of  the 
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cultivation period. Competition against crops takes the 
form of  competition for light. 
In studying weed diversity, it is important to determine 
the composition and structure of  weeds in crop fields. 
Weed composition is influenced by environmental 
conditions. Many factors influence the diversity of  
weeds in an agricultural field, such as light, nutrients, soil 
processing, plant cultivation methods, crop spacing, crop 
density, and crop age. Weed species are also influenced 
by soil fertility, cultivation patterns, and tillage (Aldrich & 
Kremer, 1997). Identification of  weeds and recognition 
of  dominant weed types is the first step in determining 
the success of  weed control. Weed structure is important 
in determining the level of  weed infestation in cultivated 
fields. Weed structure is also influenced by several factors, 
including light, nutrients and cultivation techniques, soil 
type, and the types of  plants present  in the surrounding 
area. Weed structure is also influenced by fertility, density, 
soil processing, and cultivation patterns (Imaniasita et al., 
2020). Weed diversity was influenced by environmental 
factors, namely light, nutrients, plant cultivation methods, 
soil processing, plant spacing and planting age, plant 
spacing and plant age.
Analysis of  the diversity, composition, and potential 
values of  weeds species in the Kupang, Timor Island has 
not been widely published. This research will analyse weed 
communities in two different environments condition 

(dry and wet sites). Specifically, this research were to 
determine the species diversity and composition of  weed 
communities in the dry and wet sites, to find out whether 
different land areas (dry vs wet sites) influence diversity 
and species composition of  the weeds present, and to 
determine the potential of  the weeds present to be used 
as medicinal plants, animal feed, and food ingredients. 
This information is needed in determining weed control 
priorities and potential benefits weed present.

MATERIALS AND METHODS
Study Area
Kupang is part of  West Timor, Indonesia, which has a 
dry or semi-arid climate of  types D4 and E4 according 
to the Oldeman climate classification (Monk et al., 2000). 
The rainy season is very short, usually from December to 
March, with an average annual rainfall of  less than 1,000 
mm/year. The air temperature ranges from 24-340C and 
humidity ranges from 75-76%. In the dry season, most 
plants shed their leaves, leaving only a few plants that 
remain green, especially those that grow in areas where 
the water level is quite high, such as on riverbanks or in 
places whose basin is relatively wide. The topography 
of  this region is mostly mountainous and hilly, with an 
average slope of  45°. The land surface is generally bare, so 
it is sensitive to erosion. However, the lowlands are more 
fertile where the majority of  the population usually resides.

Figure 1: Map of  the research study sites Oesusu Takari Kupang

This research was conducted in Oesusu, Takari Sub-
district (Figure 1). Two research sites were chosen 
subjectively. One was a dry post-maize planting site that 

was never irrigated at all the time and one the other was 
a wet post-rice planting site that had received irrigation 
during the period of  rice cultivation. Both research 
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sites were presumed to have different environmental 
conditions and different gradient of  soil moisture 
availability. The dry site was part of  the 53 838 ha non-
irrigated agricultural land, and the wet site was part of  
the 885 ha irrigated agricultural land in Takari Sub-district 
(BPS Kupang Regency, 2024). 

Procedures
The method used in this research was an exploratory 
descriptive method. At each site, three stands (100 m x 
100 m) were placed, which were chosen deliberately. At 
each selected stand, 25 plots (1 m x 1 m) were placed 
randomly (∑ 2 x 3 x 25 = 150 plots). In each plot, all 
herbaceous weed present were recorded, their density was 
calculated, and the percentage of  land cover was measure 
on a scale of  0 to 100%. Each species of  herbaceous 
plant that existed was identified and specimen of  plants 
whose names were unknown were taken, then collected 
and taken to the Biology Laboratory, Faculty of  Science 
and Engineering (FST), Nusa Cendana University, for 
identification. Each species found in the area studied was 
grouped into broad-leaf, sedge, or grass type of  weeds.

Data Analysis
For each species present, the number of  individuals 
(density), dominance, frequency, and Importance 
Value (IVI) was calculated (Mueller-Dombois & 
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. The dominance (DO) of  each species was 
expressed in percent plant cover. The relative dominance 
(RDO) of  a species was calculated as the cover of  a 
species divided by the total cover multiplied by 100. The 
frequency (FE) of  a species was the percentage of  sample 
points of  a species present. Relative frequency (RFE) was 
calculated by dividing the frequency of  each species by 
the total frequency of  all species multiplied by 100. The 
Importance Value Index (IVI) for a species was determined 
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: 
H' = - [(ni/N) log (ni/N)]2, where H' = General Shannon 
diversity index. Ni = Importance Value index of  a 
specie, and N = Total importance of  a species (Mueller-
Dombois & Ellenberg, 2003). The magnitude of  the 
species diversity index according to Shanon - Wienner 
was defined as follows: The value of  H'> 3 indicates that 
species diversity in the site was high; a value of  1≥H'≤3 
indicates that species diversity in the site was moderate, 
and a value of  H'<1 indicates that species diversity in 
the site was low (Soerianegara & Indrawan, 1998). The 
Similarity Index (SI) between two sites was also calculated 
to determine the similarity of  the flora composition of  the 
weed community between the dry and wet sites using the 
Sørensen coefficient (Ss), with the formula Ss = 2a/(2a + 
b + c), where a = the number of  species that are the same 
at both areas, b = the number of  unique species at the first 
areas, and c = the number of  unique species at the second 
areas (Mueller-Dombois & Ellenberg, 2003). To determine 
the potential value of  weeds, an ethnobotanical analysis 
was carried out through literature study. All the weeds 
presents were classified for their potential to be used as 
medicinal plants, animal feed, and food ingredients.

RESULTS AND DISCUSSION
Structure and Composition of  Weeds 
Of  three research stands on dry area, a total of  25 weed 
species were found (Figure 2a). Species were grouped into 
categories of  very high (IVI > 15), high (IVI 10 < 15), 
medium (IVI 5 < 10), low (IVI 1 < 5), and very low IVI 
(IVI < 1). Of  all the species present, one (8.00%) species 
was in the very high IVI, two (16%) species were in the 
high IVI, and 19 species (76.00%) were in the low and 
very low IVI (Figure 2b). So, the dry site was dominated 
by weed species in the low and very low IVI categories. 
The weed species in the very high IVI category was 
Panicum repens L (IVI 29.60%) and the high category was 
Digitaria ciliaris (Retz.) Koeler (IVI 12.26%), and Ischaemum 
timorense Kunth (IVI 10.01), while all other species were in 
medium, low, and very low IVI categories.

Figure 2: Importance Value Index (a), Importance Value Categories (b) of  weed species in the dry site in Kupang, 
West Timor (IVI = Importance Value Index, NS = Number of  Species)
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Of  all weed species present in dry site, the plants consist 
of  12 families. Based on number of  species, the existing 
weeds were dominated by the Poacea [7 species (28.00%)], 
then followed by the Asteraceae [4 species (16.00%)], 
Rubiaceae [3 species (12.00%)], Euphorbiaceae and 
Fabaceae [each of  2 species (8.00%)], while all other family 
were represented by only one species (Figure 3a). Based 
on IVI, weed was dominated by Poaceae (IVI 71.49%), 
Cyperaceae (IVI 8,82%), Asteraceae (IVI 5.59%), while 
all other family IVI were <5.00%. Therefore, the Poaceae 

family dominated the dry site. The most dominant species 
of  the Poaceae were P. repens (IVI 29.60), D. ciliaris (IVI 
12.26), and I. timorense (IVI 10.01). Of  species present 
in dry site, a total of  7 (28.00%) species were grass 
(IVI 71.49%), 17 (68.00%) species were broadleaf  (IVI 
19.86%), and only one (4.00%) species belongs to the 
sedges (IVI 8.82%)). So, based on the number of  species, 
the dry area was dominated by the broadleaf  (68.00%). 
However, based on IVI, the dry area was dominated by 
the grass (IVI 71.49%) (Figure 3b).

Figure 3: Weed families (a) and groups (b) in the dry site in Kupang, West Timor (IVI = Importance Value Index, 
NS = Number of  Species)

In the wet site, a total of  28 weed species were found 
(Figure 4a). Species were grouped into categories of  very 
high (IVI > 15), high (IVI 10 < 15), medium (IVI 5 < 10), 
low (IVI 1 < 5), and very low IVI (IVI < 1). Of  all the 
species present, one (3.7%) species was in the very high 

IVI category (Bolboschoenus maritimus L. Palla), two (7.14%) 
species were included in the high IVI (Alternanthera sessilis L. 
and Cyperus elatus L), one (3.7%) species was in the medium 
IVI category (Cyperus rotundus L.), while all other species 
were in the low and very low IVI category (Figure 4b).

Figure 4: Importance Value Index (a), Importance Value Category (b) of  weed species in the wet site in Kupang 
District, West Timor (IVI = Importance Value Index, NS = Number of  Species)

Of  all weed species present in the wet site consist of  10 
families. Based on the number of  species, the wet site was 
dominated by the Poaceae family [10 (37.04%) species], 
followed by the Cyperaceae [6 (22.22%) species] while 
all the other families were only represented by one or 
two species. However, based on the IVI, the wet site was 
dominated by Cyperaceae with IVI almost 50.00% (Figure 
5a). The dominant species of  Poacea were Axonopus 
compressus (Sw.) P.Beauv (IVI 3.65%), Leptochola chinensis L. 

Ness, (IVI 3.48%), and Eleusin indica L. Gaertn (IVI 3.09%) 
while the dominant species of  the Cyperaceae were B. 
maritimus (IVI 20.63%) and C. elatus (IVI 13.26%). Of  all 
weed’s species in wet area, 10 (37.04%) belong to the grass 
(IVI 21.75%), 11 (40.74%) broadleaf  (IVI 28.96%), and 6 
(22.22%) sedges (IVI 49.29%). So, based on the number of  
species, the wet area was dominated by the grass and broad 
leaf  weed. However, based on the IVI, the wet area was 
dominated by the sedges (IVI 49.29%) (Figure 5b).
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Figure 5: Weed families (a) and groups (b) in the wet site in Kupang District, West Timor (IVI = Importance Value 
Index, NS = Number of  Species)

The average number of  weed species present per stand 
in the dry site was 8.33 (3.78) and the average diversity 
index (H') was 1.1754 (0.5203). The average number of  
species present per stand in the wet site was 14.33 (3.51) 

and the average diversity index (H') was 1.6725 (0.0493). 
So, in general both the number of  species and the species 
diversity index were relatively higher in wet site compared 
to those in the dry site (Table 1).

Table 1: Number of  species and Diversity Index (H') of  weed species in the dry and wet sites of  agricultural lands 
in Kupang, West Timor 

Number of  species Number of  species/stand H'
Dry area 25 8.33 (3.78) 1.18 (0.52)
Wet area 27 14,33 (3.51) 1.67 (0.05)

Potential Values of  Weed Species 
Of  the 25 species present in the dry sites, 54.55% found 
of  having the potential to be used as medicinal plant (IVI 
34.25%), 24.24% of  having the potential to be used as 
animal feed (forage crop) (IVI 56.68%), and 21.21% of  
having the potential to be used as edible plant (human 
food) (IVI 9.07%). Based on the number of  species, the 
dominant potential values of  weeds in the dry site were 
as medicinal plants, then animal feed, and the lowest as 
food plants. However, based on the IVI, the dominant 
potential values of  weeds species were for animal feed, 
followed by medicinal plants, and the lowest was food 

plants (Figure 6a).
Of  the 27 of  weeds species present in wet site, 40.54% 
were recorded as being used as medicinal plants (IVI 
51.36%), 35.14% were useful as animal feed (IVI 22.94%), 
and 24.32% were edible for humans (IVI 25.712%). 
Based on the number of  species, the dominant potential 
values of  weeds in wet site had the potential to be used 
as medicinal plants, then animal feed, and the lowest as 
food ingredients. However, based on IVI, the dominant 
potentuial velues of  weeds had the potential to be used 
as a medicinal plant, followed by food and the lowest as 
animal feed (Figure 6b). 

Figure 6: Potential values of  weed species in the dry (a) and wet (b) sites in Kupang District, West Timor (IVI = 
Importance Value Index, NS = Number of  Species)

Overall, in both the dry and the wet sites in agricultural 
lands in Kupang, a total of  46 weeds species were found. 
Of  those species, the highest IVI (IVI >5.00%) were P. 
repens (IVI 14.80%), B. maritimus (IVI 10.32%), A. sessilis 

(IVI 7.47%), C. rotundus (IVI 6.97%). D. ciliaris (IVI 
6.69%), C. elatus (IVI 6.63%), and I. timorense (IVI 5.02%). 
Those seven species contribute a total of  60.00% IVI of  
weed species present. Importance value is the measure 
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of  how dominant a species is in a given ecosystem, and 
summarizes the predominance of  species. The dominance 
of  those seven species is most likely because their high 
level of  fecundity, wide tolerance to various environment 
factors, relative adaptive and tolerant to dry climate, and 
ability to dominate various agricultural areas of  West 
Timor. Species that have a high IVI indicate their ability 
to be adaptive and to adjust their life to environmental 
conditions better than other species, to utilize available 
resources better than other species, and to spur growth 
and maintain the sustainability of  the species better than 
other species (Soerianegara et al., 1998). 
In general, the plant composition between the dry and 
the wet site was relatively different. The dry site was 
dominated by P. repens (IVI 29.60%), D. ciliaris (IVI 
12.26%), and I. timorense (IVI 10.01%). Those three 
species contributed 51.87.00% IVI of  weed species 
present in the site. This dry site was dominated by grass 
weeds.  On the other hand, the wet site was dominated 
by B. maritimus (IVI 20.63%), A. sessilis (IVI 14.94%), C. 
elatus (IVI 13.26%), and C. rotundus (IVI 5.11%). Those 
four species contribute about 53.94.00% IVI of  weed 
species present in site. This wet site was dominated by 
sedges. The origin of  P. repens is unknown (Hossain et 
al., 1999; Stone & Katharine, 2011). This plant occurs in 
many places as an introduced species as a noxious weed. 
P. repens is classified as one of  the worst weeds in the 
world. This grass grows throughout the world in tropical 
and subtropical areas. This plant was intentionally planted 
in South Florida as livestock feed and escaped cultivation, 
eventually becoming one of  the most serious weeds in 
Florida (Stone & Katharine, 2011). D. ciliaris is believed 
to originate from Asia, but is now found throughout 
the planet's tropical belt, as well as in some temperate 
regions (Digitaria ciliaris - CABI). This grass is an invasive 
species that is considered an aggressive weed in several 
countries, including China, Mexico, and the United 
States (Digitaria ciliaris - CABI). D. ciliaris is usually one of  
the first species to colonize degraded environments. I. 
timorense is native to tropical and temperate Asia and was 
naturalized in Central and South America. It generally 
occurs in disturbed areas (roadsides, banks or terraces, 
forest margins, etc.) and also in rice fields (Cook et al., 
2005). I. timorense may become a weed in annual crops as 
it establishes readily, spreads through rooted stolon’s and 
is tolerant of  shade and short droughts. In Indonesia, it 
is a common weed of  rice (Ipor et al., 1992). It does not 
require added fertilizers and it can resist fires because it 
is capable of  growing from the stolons and seeds. It is 
listed as an environmental invasive species by the PIER 
(Pacific Islands Ecosystems at Risk) (Cook et al., 2005). B. 
maritimus is a facultative halophyte from the Cyperaceae 
family which is known as a cadmium accumulating 
plant (Madejón et al., 2006). This plant is widespread 
in shallow waters of  temperate climates, namely in wet 
plains, seasonal and permanent wetlands, pond edges 
and salt marshes in coastal systems. B. maritimus can 
survive in saline and non-saline conditions. This species 

is a cosmopolitan species and occurs in many places in 
the world. This annual plant reaches a height of  1.2 m 
(Lillebø et al., 2003) and has rhizomes or tubers which 
are the main reserve of  carbohydrates for plant growth. 
A. sessilis is found throughout tropical and subtropical 
regions. This herbaceous perennial species is classified as 
a weed in several southern US states, found usually in wet 
or damp places. This plant grows wild, but is also used 
for food, herbal medicine, and as an ornamental plant. In 
certain regions of  Southeast Asia, the leaves and young 
shoots are consumed as vegetables (Grubben & Denton, 
2004). It has been used for the treatment of  dysuria and 
hemorrhoids (Tanaka et al., 2007). C. elatus is a species of  
Cyperus in the sedge family, Cyperaceae. This plant is a 
perennial or rhizomatous geophyte and grows primarily in 
wet tropical biomes. C. elatus is a grass-like perennial plant 
that produces clumps of  sturdy stems about 50-300 cm 
high from short, hardy rhizomes. This plant is harvested 
from nature for local use for mat-making. Its habitat is 
around ponds and rivers; from near sea level to 1,500 m 
asl. This plant is an annual plant that grows in swamps, 
seasonally flooded areas, ditches, along rivers and rice 
fields (Cook, 1996). The leaves are used to make hats and 
bedding. C. rotundus is one of  the most invasive weeds 
known, having spread out to a worldwide distribution in 
tropical and temperate regions. It has been classified as 
the world's worst weed (Holm et al., 1977) as it is known 
as a weed in over 90 countries and infests over 50 crops 
worldwide (Omezine et al., 2009).
The difference of  weed composition between the dry and 
the wet sites is likely to be related to habitat preferences, 
where grass prefers to dry sites, while the sedges prefer 
moist sites. The distribution, diversity, and primary 
productivity of  plant communities are reported to be 
closely related to gradients in soil moisture availability 
(Gaviria et al., 2017). According to non-equilibrium 
ecological theory, groundwater availability is the most 
important factor in ecosystem dynamics (Gaviria et al., 
2017). Therefore, soil moisture availability can be one of  
the main factors influencing plant associations (Sollins, 
1998). A study carried out by Chaturvedi et al., (2017) 
shows a relationship between drought and increased 
mortality rates and reduced growth rates of  tropical 
plants. Differences in drought resistance between species 
may be the main factor influencing the composition and 
diversity of  plant species in the dry tropics. Variations in 
soil moisture cause changes in ecosystem structure and 
function. These changes can benefit some species to 
thrive and can also lead to the disappearance of  other 
species.
The diversity index (H') of  weed species in the dry 
[1.18(0.52)] and the wet sites [1.67(0.05)] was moderate 
category (Soerianegara & Indrawan, 1998). In general, 
both the number of  species and the species diversity 
index were relatively higher in the wet site [number of  
species/stand 14.33 (3.51), diversity index (H') 1.67(0.05)] 
than in the dry site [number of  species/stand 8.33 (3.78), 
diversity index (H') 1.18(0.52)], meaning that weed 
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composition were more diverse in the wet than in the dry 
site. The research of  Zulfa et al., (2023) on corn fields 
in Belayu Village, Tabanan, Bali, revealed that the weed 
diversity index ranged from 2.29 to 2.77. This species 
diversity index was relatively higher than the diversity of  
weeds found in the sited of  West Timor. The research 
of  Pertiwi & Arsyad (2018) on maize in Marisa District 
indicated that the weed diversity index ranged from 
1.63 to 1.76. This diversity index was almost the same 
with that found in West Timor. Suryatini (2018), in her 
research on rice fields in Subak Tegal, Bali, found about 
27 weed species belonging to 13 families with a weed 
species diversity index of  1.06. This diversity index was 
relatively lower than that found in West Timor. Rahmadi 
et al., (2023) found in organic and conventional lowland 
rice cultivation in Lampung that the weed diversity index 
in an organic cultivated land was 2.31 and on conventional 
cultivated land was 1.93, relatively higher than that found 
on West Timor. Utami & Purdyaningrum (2012) found 
that weed communities in an organic and inorganic 
cultivated rice in Ketapang, Semarang, that weed diversity 
index for inorganic rice was higher (1.94) than in organic 
rice weeds (1.54), but were slightly higher than those 
found in West Timor. 
The biodiversity of  weed communities in a cropland can 
be influenced by tillage systems, fertilization practices, 
and environmental conditions (Fried et al., 2008). 
Changes in crop management are likely to act as filters on 
the weed community by removing or limiting species that 
lack specific traits or combinations of  them (Storkey et 
al., 2010). Each agricultural practice has a higher or lower 
potential to influence the diversity of  weed species in a 
crop field. Both positive and negative effects of  reduced 
tillage intensity on weed diversity have been reported. In 
many cases, annual broadleaf  species tend to be more 
abundant in frequently disturbed conventional tillage 
systems (Streit et al., 2003), while perennial weeds are 
favoured by the absence of  disturbance (Buhler, 1995). 
Differentiation in the concentration and availability of  
plant nutrients may also affect weed populations (Murphy 
& Lemerle, 2006) and fertilization has a strong impact on 
weed species diversity (Cheimona et al., 2016). Research 
of  Oksari (2014) in maize cultivated land in Lambung 
Bukit found diversity index of  weed species was 1.20, 
(moderate diversity). Odum (1996) stated that the level of  
diversity of  an organism in a community depends on the 
number of  individuals in the community. Environmental 
conditions greatly influence the diversity of  plant species. 
Very extreme conditions will cause disruption to the 
stability of  life and the distribution of  various plants 
(Ewusie, 1990). High species diversity is an indicator 
of  the stability of  environment. High stability indicates 
a high level of  complexity, this is due to high levels of  
interaction so that it will have a higher ability to withstand 
disturbances. 
The 46 weeds species found in the dry and wet agricultural 
areas in West Timor consisted of  17 families. Based on 
number of  species, the community were dominated by 

the family of  Poaceae (32.52%), Cyperaceae (13.11%), 
Asteraceae (11.71%), Rubiaceae (6.00%), Euphorbiaceae 
(5.85%), and Amaranthaceae (5.71%), while all 
other families were <5.00%. Based on IVI, the weed 
communities were dominated by Poaceae (IVI 46.62%), 
Cyperaceae (IVI 29.01%), Amaranthaceae (IVI 8.08), 
and Asteraceae (IVI 5.02%), while the IVI of  all other 
families was <5.00%. Therefore, agricultural lands in 
West Timor was dominated by Poaceae with almost 
50.00% IVI. Based on IVI, the dry site was dominated 
by the family of  Poacea (IVI 71.49%), whereas the wet 
site was dominated by the Cyperaceae (IVI 49.29%). 
According to Johnston & Gillman (1995), a family is 
said to be dominant in an area if  it has a percentage 
>20%. Ndam et al., (2014) found on maize land in 
Southwest Cameroon about 53 weed species belonging 
to 28 families, with Asteraceae was the most dominant 
(15%) followed by Poaceae (8%), and Amaranthaceae, 
Euphorbiaceae, and Fabaceae (6%). Analysis of  weed 
vegetation in a maize field in Lambung Bukit by Oksari 
(2014) showed that there were 10 families, 15 genera, 16 
species, and 1892 individuals of  weeds, mostly from the 
Rubiaceae family (50.69%) consisting of  959 individuals. 
Apart from the Rubiaceae family, two other families that 
frequently found were Poaceae (143 individuals) and 
Compositae (735 individuals). Meanwhile, the family 
that was found the least individual was Cyperaceae (1 
individual). Golmohammadi et al., (2017) found about 65 
weed species on post-harvest weed populations in rice 
fields belonging to 27 families. The families Cyperaceae 
and Poaceae showed the highest frequencies of  13 
species (20%) and 8 species (12%) respectively. The most 
dominant weeds after rice harvest based on relative cover 
were Echinochloa, Cyperus, Azolla, and blue-green algae 
species, of  57.8%, 39.6%, 17.2%, and 14.4%, respectively. 
Haris & Ngabekti (2023) found on a eight (8) week old 
rice field in Banyubiru Village, Semarang Regency, a total 
of  17 species within 11 families. The weed species that 
had the highest IVI was Cyperus diiformis L. At eight-
week old, the dominant family was Cyperaceae (68.25%). 
Cyperaceae dominates due to its ability to produce seeds 
in large quantities. Nithya & Ramamoorthy (2015) found 
the composition and diversity of  weed flora in five rice 
field locations in Villupuram District, Tamil Nadu, India, 
56 species within 45 genera and 23 families distributed 
in various life forms, consisting of  herbs (40), grasses 
(8), sedges (4) and ferns (1). Echinochloa colona (L.) 
Link was the most abundant weed in the five fields. The 
following families: Amaranthaceae (8 species), Poaceae (8 
species), Cyperaceae (5 species), Asteraceae (4 species), 
Malvaceae (4 species), Solanaceae (3 species) were found 
as the leading flora of  the 23 families whereas the other 
families were relatively less diverse. 
Based on number of  weed species found in the agricultural 
areas in West Timor, weed community was dominated by 
broadleaf  (54.37%), then grass (32.70%), and the lowest 
was sedges (13,11%). However, based on IVI, weed 
community were dominated by grass (IVI 46.62%), then 
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sedges (IVI 29.06%), and the lowest was broadleaf  (IVI 
24.41%). Although the number of  broadleaf  weed was 
relatively high, however their IVI were the lowest as many 
broadleaf  weeds had small stature and relatively low 
cover. Based on the number of  species, the dry site was 
dominated by the broadleaf  (68.00%), however based on 
the IVI, the weed community was dominated by the grass 
(IVI 71.49%). Based on the number of  species, the wet 
site was dominated by the broadleaf  (40.74%), however 
based on the IVI it was dominated by the sedges (IVI 
49.29%). The diversity of  sedges was relatively lower in 
the dry site than in the wet site. All sedge species appear 
to grow well in the wet site. Setiawan et al., (2022) found 
that in the intercropping soybeans with corn, the number 
of  broadleaf  weeds (56%) was more dominant than 
grasses (31%) and sedges (13%). According to research 
of  Gawaksa & Darlian (2016), the number of  broadleaf  
species on a maize field was 82%, grasses was 9%, sedges 
was 9%, indicating the filed was dominated by broadleaf  
weeds. In three pineapple areas, Noorsuliyana et al., 
(2023) found that broadleaf  weeds were more dominant 
compared to other types of  weeds, accounted for 78.95%, 
93.14%, and 87.05%, respectively, while grasses and 
sedges were relatively low. The dominance of  broadleaf  
weeds in pineapple areas is probably due to the fact that 
such weeds usually have a tap root and a creeping root 
systems that more easily absorbs water and nutrients 
from the soil compared to other weeds. Variations in the 
distribution of  weed composition in the three pineapple 
areas may also be influenced by previous control practices. 
Rahayu et al., (2019) found on land that cultivated with 
various corn cultivars that the weed species that grew 
most frequently in all treatment combinations were also 
broadleaves. The number of  weed types growing in corn 
plantations at 4 week after planting (WAP) was 30 species, 
consisting of  3 species of  Cyperaceae, 7 species of  
grasses, and 20 species of  broadleaves. The composition 
of  weed species growing at 8 WAP consisted of  26 
species, 3 species of  Cyperaceae, 6 species of  grasses, 
and 17 species of  broadleaves. The same results were 
also reported by Oksari (2014) that the weeds that were 
most widely distributed on maize fields in Bukit Padang, 
were broadleaf  (1748 individuals). Most of  the broadleaf  
weeds include species of  Dicotyledoneae from various 
families. These broadleaf  weeds are widespread because 
they generally have tap roots (Suryaningsih et al., 2011). 
Such tap root systems makes broadleaf  weeds grow 
much vigorously than grasses and sedges, allowing the 
broadleaf  weeds dominate the maize field.
The Index of  Similarity (IS) of  weed community 
between the dry and the wet sites was 23.08%. Thus, 
the weed composition between these two communities 
was relatively different. According to Chao et al., (2006), 
communities that have less than 65% IS can be considered 
different. Barbour et al., (1998) suggested that relatively 
homogeneous microhabitat conditions will be occupied 
by individuals of  the same species, because the species 
naturally develops adaptation mechanisms and tolerance 

to these conditions. Loveless (1999) stated that the 
factors that determined the existence of  a plant species 
or plant community included not only physical and 
chemical conditions, but also animals and humans which 
had a major influence on both plants and their habitat. 
Of  all species of  weeds present in the dry and the wet 
site in West Timor, six species were present in both sites 
[(Digitaria ciliaris (Retz.) Koeler, Cyperus rotundus L., Portulaca 
oleracea L, Euphorbia hirta L, Ageratum conyzoides L., and 
Amaranthus spinosus L)]. These six species are thought 
to have relatively wide tolerance to various habitat, 
especially in relation to soil moisture, allowing them to 
have a relatively wide distribution, making the six species 
need special attention in relation to weed control in the 
region. Tena et al., (2012) found the IS of  weed species 
composition between locations in several cotton fields 
was < 60%. Taye & Yohannes (1998) stated that weed 
communities that had an IS <60% between locations and 
seasons were considered different. Differences in altitude, 
climate, soil type, and management practices applied were 
factors that influence the distribution, abundance, and 
dominance of  weed species. Likewise, the composition of  
weed species was not the same between crop stages. weed 
growth, population density, and distribution vary from 
place to place depending on soil and climatic factors that 
influence weed flora and management practices. Firehun 
& Tamado (2007) stated that different plant stages, soil 
types, and locations had different weed communities 
(<60%). Differences in the altitude of  sugarcane fields, 
climate, soil type, and management practices applied by 
growers were thought to be the causes of  the difference 
in the distribution, abundance, and dominance of  weed 
species. Sarmah (2019) analysis the similarity of  weed 
communities in various plant ecosystems in the Jorhat 
District India, noted that the highest similarity (0.79%) 
was found in the weed community of  mixed winter 
vegetable crop fields with greengram/blackgram crop 
fields, followed by mustard and greengram/blackgram 
(0.65%), rice and greengram/blackgram (0.57%), mustard 
and mixed winter vegetables (0,56 %), and between 
potato and greengram/black (0.29%). 
Of  all weed species present in the dry site, 54.55% have 
the potential to be used as medicinal plants (IVI 34.25%), 
24.24% as feed (IVI 56.68%), and 21.21% as edible plants 
(IVI 9.07%). Based on the number of  species, weeds 
in the dry site having the potential medicinal use were 
the most dominant, followed by having potential feed 
use and having food potential use. However, based on 
the IVI, weeds in dry site having the potential feed use 
were of  the highest IV, followed by having the potential 
medicinal use and having the potential food use. Weed 
species with potential medicinal use consisted of: Digitaria 
ciliaris (Retz.) Koeler; Lophatherum gracile Brongn.; Vernonia 
cinerea Less; Ageratum conyzoides L; Euphorbia prunifolia 
Jacq.; Euphorbia hirta L; Flemingia strobilifera (L.) W.T. 
Aiton; Hedyotis diffusa Willd; Richardia brasiliensis Gomes; 
Chrysopogon aciculatus (Retz.) Trin; Synedrella nodiflora (L.) J. 
Gaertner; Tephrosia purpurea (L.) Pers.; Hedyotis corymbosa 
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L; Cyperus rotundus L.; Portulaca oleracea L; Hyptis capitata 
Jacq; Anredera cordifolia (Ten.) Steenis; Amaranthus spinosus 
L, and Lantana camara L (Liu et al., 2022, Panda et al., 2018, 
Pinto et al., 2008, Firmansyah et al., 2016). Weed species 
with feed potential included: Panicum repens L; Ischaemum 
timorense kunth; Brachiaria decumbens Stapf; Zoysia matrella 
(L.) Merr.; Calyptocarpus vialis Less.; D. ciliaris; Tephrosia 
purpurea (L.) Pers., and Portulaca oleracea L. Weed species 
with the potential food use included: Passiflora ligularis 
Juss.; Lophatherum gracile Brongn.; Synedrella nodiflora (L.) J. 
Gaertner; P. oleracea; Anredera cordifolia (Ten.) Steenis; A. 
spinosus, and Calyptocarpus vialis Less. 
Of  all weeds species present in the wet site, 40.54% had 
been previously recorded as being used as medicinal 
plants (IVI 51.36%), 35.14% as feed (IVI 22.94%), and 
24.32% as edible for humans (IVI 25.712%). Based on the 
number of  species, weeds having the potential medicinal 
use were the most dominant, folowed by having potential 
feed use and having food potential use. However based 
on IVI, weeds in wet site having the potential medicinal 
use were of  the highest IV, followed by having the 
potential food use and the potential feed use. Species 
with the potential medicinal use consisted of: Bolboschoenus 
maritimus L. Palla; Cyperus rotundus L.; Fimbristylis miliacea 
(L.) Vahl; Eclipta prostrata L; Ageratum conyzoides L; Ludwigia 
adscendes L.; Alternanthera sessilis L.; A. spinosus; Monochoria 
vaginalis (Burm. f.) C. Presl; Phyllanthus urinaria Linn; E. 
hirtai; Cynodon dactylon (L.) Pers; Paspalum scrobiculatum L; 
Cyperus difformis L, and P. oleracea (Nantana and Chayan 
2014, Panda et al. 2018, Kandwal et al. 2011). Species 
with potential feed use included: Eleusin indica L. Gaertn; 
Axonopus compressus (Sw.) P. Beauv; Echinochloa colona L. 
Link; C. dactylon; Leptochola chinensis L. Ness; Dactyloctenium 
aegyptium (L.) Willd; Axonopus compressus (Sw.) P. Beauv.; 
Digitaria ciliaris (Retz) Koel; Echinochloa crus-galli L. P. Beauv; 
P. scrobiculatum; Echinochloa colona L. Link; C. difformis, and 
P. oleracea. Species with the potential food use included: 
Commelina benghalensis L; E. prostrata; A. sessilis; A. spinosus; 
M. vaginalis; P. scrobiculatum; E. colona; C. difformis, and P. 
oleracea. The weed species with the potential food use 
mostly belong to broadleaves, with their leaves being used 
as vegetables. Thus, despite being generally considered 
nuisance to humans, especially in relation to agricultural 
management, weed species also have the potential to 
be used by humans for various purposes. Some weeds 
species were also beneficial to the environment and 
agriculture by improving soil fertility and structure and 
providing cover to protect soil from erosion. Weed roots 
that are strong and spread quickly will also help to reduce 
soil erosion. The well managed weeds can also prevent 
the soil from becoming dry, cracked and brittle to allow 
plants to grow. Some types of  weeds are also useful for 
providing shelter for beneficial insects in agriculture that 
help in the pollination process and pest control as natural 
enemies.
Of  all weeds species found in both the dry and the wet 
sites of  agricultural lands in West Timor, based on the 
number of  species, 47.54% had medicinal, 29.69% had 

feed, and 22.77% had food potentials. Based on the IVI, 
42.80% had medicinal, 39.81% had feed, and 17.39% had 
food potentials. Based on the number of  species, weeds 
in the dry site having the potential medicinal use were the 
most dominant, followed by those having the potential 
feed use and the lowest, the potential food use. However, 
based on the IVI, weeds having the potential feed use 
were the most dominant, followed by those having the 
medicinal and the food potentials. Based on the number 
of  species, weeds in the wet site having the potential 
medicinal use were the most dominant, followed by those 
having feed and food potentials. However, based on IVI, 
weeds having the medicinal use were the most dominant, 
followed by those having food and feed potentials. The 
dry site tends to be dominated by weeds having feed and 
medicinal potentials, while wet site tends to be dominated 
by weed having medicinal and food potentials, while 
those with feed potentials were relatively limited. Based 
on the IVI, the number of  weeds in wet site having feed 
potential was lower than that in dry site. This is most 
likely related to the dominance of  sedges in the wet site 
which are generally not preferrable as livestock feed. 
The research of  Nithya & Ramamoorthy (2015) on 
the composition and diversity of  weed flora in five rice 
fields in Villupuram District, Tamilnadu, India showed 
that 51% of  weeds were commonly used to cure various 
diseases such as colds, coughs, fever, liver complaints, 
kidney stones, wound healing, diabetes, toothache 
and others. Of  the 56 species of  weeds they found, 
there were 29 species that were commonly used by the 
community, of  which 48.2% of  the species were used 
overall as medicinal plants, 24% of  the species were 
used as a combination of  roots and leaves, 10% of  the 
species were used as a combination of  roots, bark, and 
seeds, 6.8% of  the species were used as a combination 
of  leaves and fruit, and 3.5% of  the species were used 
as a combination of  roots, seeds, bulbous, and tubers. 
Although weeds were often thought to be harmful, most 
of  them were useful for human being. A large number of  
weeds were consumed by animals as feed or consumed 
by humans as a food or medicines. Weeds help the poor 
landless farmers to obtain fodders for their animals and 
green vegetables for their household economy. Many 
weeds are good-quality forage plants as they meet most 
of  the recommended values for cattle maintenance (Dora 
et al., 2008). Ngawit & Farida (2022), after studying the 
potential of  weed as raw material for feed for integrating 
cattle with coconut plantations, found that the most 
widely used weed group as animal feed was the Poaceae 
family. More than 10 species of  weeds from  Poaceae 
family they found fell into the livestock  preference 
level category from liked to very very liked. Whereas 
weeds from the Cyperaceae group were underutilized 
and in some samples were not utilized at all. Six species 
of  Poaceae [(Ottochloa nodosa (Kunth) Dandy, Axonopus 
compressus (Sw.) P.Beauv., Panicum conjugatum (P.J.Bergius) 
Roxb., Paspalum distichum L, Digitaria sp., and Panicum repens 
L], as well as six broadleaf  weed species, [Calopogonium   
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caeruleum (Benth.) C. Wright, Desmodium scalpe DC, Mucaena 
pruriens (L.) DC., Mimossa pudica L, Hyptis capitata Jacq., 
Asystasia intrusa (Forssk.) Blume, and Crotalaria striata DC)] 
found in the intensively managed coconut plantation had 
a very high palatable value within the the category of  
preferred to very preferred by cattle. 
The research of  Yuliana & Ami (2020) in a post-maize 
planting field in Penggaron, Mojowarno, Jombang, 
Java, listed 23 weed species, of  which 13 species were 
having the potential to be used for various human needs, 
including food, herbal medicines, and feed. Weed species 
used as food included Amaranthus viridis L., Amaranthus 
hybridus L., Cucumis sativus L. and P. oleracea and those 
used as herbal medicine included Peperomia pellucida 
(L.), Cyperus rotundus L., Heliotropium indicum L., Eleusine 
indica (L.) Gaernt, Ageratum conyzoides L., and Phyllanthus 
urinaria. According to Lestaridewi et al,. (2017), the 
benefits of  using medicinal plants were very high within 
the economic situation of  the community. The use of  
traditional medicine will save the cost of  life because the 
basic materials for traditional medicine can be obtained 
easily in nature. Treatments using herbal medicines are 
also cheaper, safer and do not have side effects such 
as those of  modern medicines. The use of  weeds as 
animal feed has also been practiced for a long time by 
local communities. According to Michiels et al., (2000), all 
types of  Poacea were palatable for ruminants.  Awaludin 
& Masurni (2003) added that the weeds of  Asystasia 
gangetica (L.) T.Anderson and Paspalum conyugatum P.J. 
Bergius, were palatable for cattle. Gaol & Mudita (2023) 
found in the grasslands of  West Timor that of  the 134 
herbaceous plants species present, based on the number 
of  species, weed with the potential medicinal use (77 
species, 67.46%) were most dominant, followed by food 
use (43 species, 31.34%), fodder use (23 species, 17.16%), 
and ornamental use (14 species, 10.45%). 
For thousands of  years, humans have relied on various 
plant species, including those categorized as weed, to cure 
illnesses. In the past, most villages had shamans or wise 
elders who could treat various ailments in everyday life. 
Since only recently have humans become more dependent 
on pharmaceutical drugs to maintain health and treat 
disease. However, traditional communities remain relied 
on traditional herbs in treating various medical conditions 
and to this day there are still many plants used in herbal 
medicine, especially in Asia and Europe, or as ingredients. 
In Mexico, more than 20 weeds were used for herbal 
medicines (Linares & Aguirre, 1992). In local Korean 
markets, 112 wild plants were sold at higher prices than 
cultivated species. In addition, eleven species (some of  
which are weeds) were exported to the US and used to 
prepare Korean and Chinese specialties (Pemberton & 
Lee, 1996). Likewise, Moroccan weed was exported for 
the same purpose to the United States, Spain, Italy and 
Greece (Tanji & Nassif, 1995). More than 24% of  the 
700 weeds registered in Mexico were edible and of  the 
320 exotic weeds recorded in northwestern Patagonia, 

Sout America, 90 species (28%) were edible (Rapoport & 
Brión 1991). The Mexican Weed Catalog lists 168 species 
of  edible weeds of  which 36.3% were perennial and 
63.7% were annual and/or bineal. Likewise, in Argentina, 
160 species of  weeds were edible, of  which 35.0% were 
perennial and 65.0% were annual or bineal (Marzocca 
et al., 1976). Finding new alternative food is becoming 
increasingly urgent in the future as the world population 
is expected to continue to grow. Thinking about how the 
food system can be improved to feed more people in the 
future is crucial, including looking for alternative food 
sources. Weeds can be the food of  the future because 
weeds are easy to grow, rich in nutrients, and taste good. 
More importantly, finding weed species as food will 
diversify diet out of  only 120 plant species grown for 
human food, nine of  which account for three-quarters of  
our plant-based energy intake. 

CONCLUSION
This research concluded that in the context of  weed 
management, the seven most dominant weed species 
present in West Timor (P. repens, B. maritimus, A. sessilis, 
C. rotundus, D. ciliaris, C. elatus, and I. timorense) need 
special attention to avoid the detrimental impact of  
these weeds in agricultural management practices in the 
future. Apart from that, six weed species (D. ciliaris, C. 
rotundus, P. oleracea, E. hirta, A. conyzoides, and A. spinosus) 
also need special attention as those weeds are thought to 
have greater tolerance and wider distribution compared 
to other weed species present. Although weeds are 
commonly known as nuisance plants, most weed species 
found on West Timor have the potential use for various 
human needs (based on IVI, 42.80% have the potential 
medicinal use, 39.81% have the potential feed use, and 
17.39% have the potential food use). The potential value 
of  those weed needs to be studied in the future to reveal 
their use as alternative source of  medicine and food, as 
the demand for medicine and food will increase in line 
with the increasing population in the future. 
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gratitude to the university for financing this research 
and providing other supporting facilities for conducting 
research in the field and the laboratory.

REFERENCES
Aldrich, R. J., & Kremer, R. J. (1997). Principles in weed 

management (2nd ed.). Iowa State University Press.
Awaludin, R., & Masurni, S. H. (2003). Systematic beef  

cattle production in oil palm plantation with emphasis 
on the utilization of  undergrowth. In Prosiding 
Lokakarya Nasional Sistem Integrasi Kelapa Sawit-Sapi 
(pp. 23–35). Bengkulu.

Badan Pusat Statistik (BPS) Kabupaten Kupang. (2024). 
Retrieved from https://kupangkab.bps.go.id/
indicator/53/99/1/luas-tanah-sawah-dan-tanah-
kering-menurut-kecamatan-di-kabupaten-kupang.html



Pa
ge

 
28

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 8(3) 18-30, 2024

Baker, H. G. (1974). The evolution of  weeds. Annual 
Review of  Ecology and Systematics, 5, 1–24. https://doi.
org/10.1146/annurev.es.05.110174.000245

Barbour, M. G., Burk, J. H., Pitts, D., Gilliam, F. S., & 
Schwartz, M. W. (1998). Terrestrial plant ecology (3rd 
ed.). Benjamin Cummings.

Bridges, D. C. (1994). Impact of  weeds on human 
endeavors. Weed Technology, 8(2), 392–395. https://doi.
org/10.1017/S0890037X00038987

Buhler, D. D. (1995). Influence of  tillage systems 
on weed population dynamics and management 
in corn and soybean in the central USA. Crop 
Science, 35, 1247–1258. https://doi.org/10.2135/
cropsci1995.0011183X003500050001x

Caton BPM, Mortimer JE, Hill, & Johnson DE. (2011). 
Panduan Lapang Praktis Gulma Padi Asia. International 
Rice Research Institute. Makati City, Philippine.

Chao, A., Chazdon, R. L., Colwell, R. K., & Shen, T. J. 
(2006). Abundance-based similarity indices and their 
estimation when there are unseen species in samples. 
Biometrics, 62(2), 361–371. https://doi.org/10.1111/
j.1541-0420.2005.00489.x

Chaturvedi, R. K., Raghubanshi, A. S., Tomlinson, K. W., 
& Singh, J. S. (2017). Impacts of  human disturbance 
in tropical dry forests increase with soil moisture 
stress. Journal of  Vegetation Science, 28(5), 997–1007. 
https://doi.org/10.1111/jvs.12547

Chauhan, B. S. (2020). Grand challenges in weed 
management. Frontiers in Agronomy, 1(3), 1–4. https://
doi.org/10.3389/fagro.2019.00003

Cheimona, N., Angeli, C., Panagiotou, E., Tzanidaki, 
A., Drontza, C., & Travlos, I. (2016). Effect of  
different types of  fertilization on weed flora in 
processed tomato crop. Agriculture and Agricultural 
Science Procedia, 10, 26–31. https://doi.org/10.1016/j.
aaspro.2016.09.005

Cook, B. G., Pengelly, B. C., Brown, S. D., Donnelly, J. L., 
Eagles, D. A., Franco, M. A., Hanson, J., Mullen, B. F., 
Partridge, I. J., Peters, M., & Schultze-Kraft, R. (2005). 
Tropical forages. CSIRO, DPI&F(Qld), CIAT, and ILRI.

Cook, C. D. K. (1996). Aquatic and wetland plants of  India. 
Oxford University Press. Digitaria ciliaris - CABI

Dora, G., Mendoza, S., Serrano, V., Bah, M., Pelz, 
R., Balderas, R., & Leon, F. (2008). Proximate 
composition, mineral content, and antioxidant 
properties of  14 Mexican weeds used as fodder. Weed 
Biology and Management, 8(4), 291–296. https://doi.
org/10.1111/j.1445-6664.2008.00307.x

Firehun, Y., & Tamado, T. (2007). Qualitative and 
quantitative assessment of  weeds in the sugarcane 
plantations of  Wonji-Shewa and Matahara. Ethiopian 
Journal of  Weed Management, 1(1), 1–14. https://www.
researchgate.net/publication/266230823 

Fried, G., Norton, L. R., & Reboud, X. (2008). 
Environmental and management factors determining 
weed species composition and diversity in France. 
Agriculture, Ecosystems & Environment, 128, 68–76. 
https://doi.org/10.1016/j.agee.2008.05.003

Gaol, M. L., & Mudita, I. W. (2023). An analysis of  
functional groups and potential values of  herbaceous 
species of  grasslands in West Timor, Indonesia. 
Journal of  Biology, Agriculture and Healthcare, 13(14), 20–
30. https://doi.org/10.7176/JBAH/13-14-04

Gaviria, J., Turner, B. L., & Engelbrecht, B. M. J. (2017). 
Drivers of  tree species distribution across a tropical 
rainfall gradient. Ecosphere, 8(2), 1–16. https://doi.
org/10.1002/ecs2.1712

Gawaksa, H. P., & Darlian, D. L. (2016). Gulma di 
lahan pertanian jagung (Zea mays L.) di Kecamatan 
Barangka Kabupaten Muna Barat. Ambi, 1(3), 1–9. 
https://ojs.uho.ac.id/index.php/ampibi/article/
view/5039/3762

Golmohammadi, M. J., Chamanabad, H. R. M., Yaghoubi, 
B., & Oveisi, M. (2017). Study of  postharvest weed 
population in paddy fields. Sarhad Journal of  Agriculture, 
34(2), 395–399.

Grubben, G. J. H., & Denton, O. A. (2004). Plant resources 
of  tropical Africa 2: Vegetables. PROTA Foundation, 
Wageningen; Backhuys, Leiden; CTA, Wageningen.

Haris A, & Ngabekti S. (2023). Community Structure 
and Composition of  Rice Weed (Oryza sativa L.) 
in Banyubiru Village, Semarang Regency. Journal 
of  Environmental and Science Education, 3(1), 62-67. 
https://doi.org/10.15294/jese.v3i1.68110. 

Holm, L. G., Plucknett, D. L., Pancho, J. V., & Herberger, 
J. P. (1977). The world's worst weeds: Distribution and 
biology. University Press of  Hawaii.

Harlan, J. R., & de Wet, J. M. J. (1965). Some thoughts 
about weeds. Economic Botany, 19, 16–24. https://doi.
org/10.1007/BF02971181

Holm, L., Pancho, J. V., Herberger, J. P., & Plucknett, D. 
L. (1979). Geographical atlas of  world weeds. John Wiley 
& Sons.

Hossain, M. A., Ishimine, Y., Akamine, H., Murayama, 
S., Uddin, S. M. M., & Kuniyoshi, K. (1999). Effect 
of  burial depth on emergence of  Panicum repens. 
Weed Science, 47(6), 651–656. https://www.jstor.org/
stable/4046129

Imaniasita, V., Liana, T., Krisyetno, & Pamungkas, D. S. 
(2020). Identifikasi keragaman dan dominansi gulma 
pada lahan pertanaman kedelai. Agrotechnology Research 
Journal, 1(1), 11–16. https://doi.org/10.20961/
agrotechresj.v4i1.36449 

Ipor, I. B., Baki, B. B., & Chen, C. P. (1992). Ischaemum 
timorense Kunth. Record from Proseabase. In L. T. 
Mannetje (Ed.), PROSEA (Plant Resources of  South-
East Asia) Foundation (Bogor, Indonesia).

Johnston, M., & Gillman, M. (1995). Tree population 
study in low-diversity forest, Guyana. I. Floristic 
composition and stand structure. Biodiversity and 
Conservation, 4(4), 339–362. https://doi.org/10.1007/
BF00058421

Kandwal, M. K., & Sharma, M. L. (2011). Cynodon 
dactylon (L.) Pers.: A self-treatment grass for dogs. 
Current Science, 101(5), 619–621. JSTOR 24078622.

Kilkoda, A. K., Nurmala, T., & Widayat, D. (2015). 



Pa
ge

 
29

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 8(3) 18-30, 2024

Pengaruh keberadaan gulma (Ageratum conyzoides 
dan Boreria alata) terhadap pertumbuhan dan hasil 
tiga ukuran varietas kedelai (Glycine max L. Merr) pada 
percobaan pot bertingkat. Jurnal Kultivasi, 14, 1–9. 
https://doi.org/10.24198/kltv.v14i2.12072

Lestaridewi, N. K., Jamhari, M., & Isnainar. (2017). 
Kajian pemanfaatan tanaman sebagai obat tradisional 
di Desa Tolai Kecamatan Torue Kabupaten Parigi 
Moutong. Jurnal Ilmiah Pendidikan Biologi, 5(2), 92–108. 
https://web.archive.org/web/20180414063353/

Lillebø, A. I., Flindt, C. A., Pardal, M. A., Neto, J. M., 
& Marques, J. C. (2003). Salinity as the major factor 
affecting Scirpus maritimus annual dynamics: 
Evidence from field data and greenhouse experiment. 
Aquatic Botany, 77, 111–120. https://doi.org/10.1016/
S0304-3770(03)00088-3

Linares, E., & Aguirre, J. (1992). Los quelites, un tesoro 
culinario. Universidad Autónoma de México & Instituto 
Nacional de la Nutrición "Salvador Zubirán".

Liu, X., Wang, Y., Ge, W., Cai, G., Guo, Y., & Gong, J. 
(2022). Spectrum-effect relationship between ultra-
high-performance liquid chromatography fingerprints 
and antioxidant activities of  Lophatherum gracile 
Brongn. Food Science & Nutrition, 10(5), 1592–1601. 
https://doi.org/10.1002/fsn3.2782

Loveless, A. R. (1999). Prinsip-prinsip biologi tumbuhan untuk 
daerah tropik 2. Gramedia Pustaka Utama.

Madejón, P., Murillo, J. M., Marañón, T., Espinar, J. 
L., & Cabrera, F. (2006). Accumulation of  As, Cd 
and selected trace elements in tubers of  Scirpus 
maritimus L. from Doñana marshes (South Spain). 
Chemosphere, 64, 742–748. https://doi.org/10.1016/j.
chemosphere.2005.11.032

Marzocca, A., Mársico, O. J. V., & Del Puerto, O. (1976). 
Manual de malezas. Hemisferio Sur.

Michiels, B. S., Babatounde, M., Dahouda, S. L. W., Chabi, 
& Buldgen, A. (2000). Botanical composition and 
nutritive value of  forage consumed by sheep during 
the rainy season in a Sudano-Guinean savanna. Tropical 
Grasslands, 34, 43–47. https://www.cabidigitallibrary.
org/doi/full/10.5555/20000709598

Monk, K. A., de Fretes, Y., & Reksodihardjo-Lilley, G. 
(2000). Ekologi Nusa Tenggara dan Maluku. Prenhallindo.

Mueller-Dombois, D., & Ellenberg, H. (2003). Aims and 
methods of  vegetation ecology. The Blackburn Press.

Murphy, C. E., & Lemerle, D. (2006). Continuous 
cropping systems and weed selection. Euphytica, 148, 
61–73. https://doi.org/10.1007/s10681-006-5941-9

Nantana, S., & Chayan, P. (2014). Herbal medicines used 
in primary health care in ASEAN. Department for 
Development of  Thai Traditional and Alternative 
Medicine. pp. 148–149. ISBN 9786161122119.

Ngatiman, & Fajri, M. (2018). Teknik pengendalian gulma 
terhadap pertumbuhan Shorea leprosula Miq. di 
KHDTK Labanan, Berau, Kalimantan Timur. Jurnal 
Penelitian Ekosistem Dipterokarpa, 4, 35–48. https://
doi.org/10.20886/jped.2018.4.1.35-48

Ngawit, I. K., & Farida, N. (2022). Potential of  weed 

as raw material for animal feed on the integration 
of  cattle with coconut plantations. Jurnal Penelitian 
Pendidikan IPA, 8(Special Issue), 76–86. https://doi.
org/10.29303/jppipa.v8iSpecialIssue.2488

Nithya, J., & Ramamoorthy, D. (2015). Floristic 
composition and weed diversity in rice fields. Indian 
Journal of  Weed Science, 47(4), 417–421. https://www.
isws.org.in/IJWSn/File/2015_47_Issue-4_417-421.
pdf

Noorsuliyana, M. N., Noor, N. M., Rahma, S. M. A., 
& Aani, S. N. A. (2023). Weed species composition 
of  different peat areas under pineapple plantation 
in Muar, Johor. IOP Conference Series: Earth and 
Environmental Science, 1182, 012077. https://doi.
org/10.1088/1755-1315/1182/1/012077

Oksari AA. (2014). The analysis of  weed vegetation in 
maize and its relation to the control of  weeds in 
Lambung Bukit, Padang, West Sumatra. Jurnal Sains 
Natural Universitas Nusa Bangsa, 4(2), 135-142. https://
doi.org/10.31938/jsn.v4i2.85

Omezine, Abdessatar; Harzallah-Skhili, & Fethia. (2009). 
Biological Behavior of  Cyperus rotundus in Relation 
to Agro-Ecological Conditions and Imposed Human 
Factors. African Journal of  Plant Science and Biotechnology, 
3(1), 63-69. http://www.globalsciencebooks.info/
Online/GSB

Panda SK, & Luyten W. (2018). Antiparasitic activity in 
Asteraceae with special attention to ethnobotanical 
use by the tribes of  Odisha, India. Parasite 25, 10. 
https://doi.org/10.1051/parasite/2018008 

Pemberton RW, & Lee NS. (1996). Wild food plants 
in South Korea: market presence, new crops, and 
exports to the United States. Econ. Bot,. 50, 57-70. 
https://doi.org/10.1007/BF02862113

Pertiwi ED, & Arsyad M. (2018).  Keanekaragaman dan 
Dominasi Gulma pada Pertanaman Jagung di Lahan 
Kering Kecamatan Marisa Kabupaten Pohuwato. 
Agrovor, 11(2), 71-76. https://journal.trunojoyo.ac.id/
agrovigor/article/view/4291/3445 

Pinto DS, Tomaz AC, Tavares JF,  Tenório-Souza FH,  
Dias C,  Braz-Filho R,  & da-Cunha EVL. (2008). 
Secondary metabolites isolated from Richardia 
brasiliensis Gomes (Rubiaceae). Brazilian Journal 
of  Pharmacognosy, 18(3), 367-372. https://doi.
org/10.1590/S0102-695X2008000300010

Rahayu M, Yudono P, Indradewa D, & Hanudin NE. 
(2019). The diversity and physiological activities of  
weeds in land cultivated with various corn cultivars 
and fertilized with various nitrogen doses. Biodiversitas, 
20(3), 622-628. https://doi.org/10.13057/biodiv/
d200302.

Rahmadi R, Dulbari, Priyadi, Rochman F, & Pratama MS. 
(2023). Identifikasi dominansi dan keragaman gulma 
pada budidaya padi sawah (Oryza sativa L.) organik 
dan konvensional. Jurnal Agrotek Ummat, 10(2), 109-
116.

Rapoport EH, & Brión C. (1991). Malezas exóticas y 
plantas escapadas de cultivo en el noroeste patagónico. 



Pa
ge

 
30

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 8(3) 18-30, 2024

Segunda Aproximación. Cuadernos de Alter Natura 
No. 1, Bariloche, Argentina. p. 19

Sarmah R. (2019). Floristic composition and distribution 
of  weeds in different crop ecosystems of  Jorhat in 
India. Indian Journal of  Weed Science, 51(2), 139–144. 
https://doi.org/10.5958/0974-8164.2019.00031.5.

Setiawan AN, Sarjiyah, & Rahmi N. (2022). Keanekaragaman 
dan Dominansi Gulma pada Berbagai Proporsi 
Populasi Tumpangsari Kedelai Dengan Jagung. Jurnal 
Penelitian Pertanian Terapan, 22(2), 177-185. http://
dx.doi.org/10.25181/jppt.v22i2.2165.

Soerianegara I, & Indrawan A. (1988). Ekologi Hutan 
Indonesia. Departemen Manajemen Hutan, Fakultas 
Kehutanan IPB, Bogor.

Sollins P. (1998. Factors influencing species composition 
in tropical lowland rainforest: Does soil matter? 
Ecology, 79(1), 23-30. https://doi.org/10.1890/0012-
9658(1998)079[0023:FISCIT]2.0.CO;2

Stone, K. R. (2011). Panicum repens. In Fire Effects 
Information System. U.S. Department of  Agriculture, 
Forest Service, Rocky Mountain Research Station, 
Fire Sciences Laboratory.

Storkey, J., Moss, S. R., & Cussans, J. W. (2010). Using 
assembly theory to explain changes in a weed flora 
in response to agricultural intensification. Weed Science, 
58(1), 39-46. https://doi.org/10.1614/WS-09-096.1

Streit, B., Rieger, S., Stamp, P., & Richner, W. (2003). 
Weed populations in winter wheat as affected by crop 
sequence, intensity of  tillage and time of  herbicide 
application in a cool and humid climate. Weed Research, 
43(1), 20-32. https://doi.org/10.1046/j.1365-
3180.2003.00310.x

Sulistyaningsih, R., Firmansyah, & Tjitraresmi, A. (2016). 
Uji aktivitas ekstrak etanol bayam duri (Amaranthus 
spinosus L.) terhadap bakteri Staphylococcus aureus 
dan Pseudomonas aeruginosa dengan metode 
difusi agar. Farmaka, 14(1), 93-102. https://doi.
org/10.24198/jf.v14i1.8731 

Suryaningsih, J., Joni, M., & Darmadi, A. A. K. (2011). 
Inventarisasi gulma pada tanaman jagung (Zea mays L.) 
di lahan sawah Kelurahan Padang Galak, Denpasar 
Timur, Kodya Denpasar, Provinsi Bali. Jurnal Simbiosis, 

1(1), 1-8. https://shorturl.at/33NSQ
Suryatini L. (2018). Analisis Keragaman dan Komposisi 

Gulma PadaTanaman Padi Sawah  (Studi Kasus Subak 
Tegal Kelurahan Paket Agung  Kecamatan Buleleng).  
Jurnal Sains dan Teknologi, 7(1), 77-89. https://doi.
org/10.23887/jst-undiksha.v7i1.10395

Tanaka, Y., Van Ke, & Nguyen. (2007). Edible wild plants of  
Vietnam: The bountiful garden. Orchid Press.

Tanji, A., & Nassif, F. (1995). Edible weeds in Morocco. 
Weed Technology, 9(4), 617-620. https://doi.
org/10.1017/S0890037X00023939

Taye, T., & Yohannes, L. (1998). Qualitative and 
quantitative determination of  weeds in teff  in West 
Shewa Zone. Arem, 4, 46-60.

Tena, E., Hiwet, A. G., & Dejene, M. (2012). Quantitative 
and qualitative determination of  weeds in cotton-
growing areas of  Humera and Metema, northwestern 
Ethiopia. Ethiopian Journal of  Applied Science and 
Technology, 3(1), 57-69. https://www.researchgate.net/
publication/306108003

Utami, S., & Purdyaningrum, L. R. (2012). Struktur 
komunitas gulma padi (Oryza sativa L.) sawah organik 
dan sawah anorganik di Desa Ketapang, Kec. Susukan, 
Kab. Semarang. BIOMA, 14(2), 91-95. https://doi.
org/10.14710/bioma.14.2.91-95

Xiong, X. G., Han, X. G., & Zhow, C. P. (2005). Grazing 
system management based on equilibrium and non-
equilibrium ecology (in Chinese). Acta Prataculturae 
Sinica, 14(6), 1–6.

Yuliana, A. G., & Ami, M. S. (2020). Analisis vegetasi dan 
potensi pemanfaatan jenis gulma pasca pertanaman 
jagung. Jurnal Agroteknologi Merdeka Pasuruan, 4(2), 20-
28. https://jamp-jurnal.unmerpas.ac.id/index.php/
jamppertanian/article/view/47/46

Zulfa, R. I., Martin, J., & I Made, S. W. (2023). Struktur 
dan komposisi gulma di lahan jagung (Zea mays L.) 
Desa Belayu Kecamatan Marga Kabupaten Tabanan 
Provinsi Bali. Metamorfosa: Journal of  Biological 
Sciences, 10(1), 40-50. https://doi.org/10.24843/
metamorfosa.2023.v10.i01.p05 https://ojs.unud.
ac.id/index.php/metamorfosa/article/view/93413


