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ABSTRACT
KEYWORDS: The weed is a plant that develops in undesirable areas and harms surrounding
Weeds ) plants. Nonetheless, this herb can be used as a source of organic material, as a
The tourist area soil coating to prevent erosion, and as a traditional medicine. Weed growth can
Montane . , . . .\
Vegetation vary depending on the weed’s characteristics and environmental conditions.
Ecosystems The Selo region is a verdant tourist destination in the montane zone's highlands.

The land clearing caused a change in the area’s vegetation. This study seeks to

determine the Montane zone's weed vegetation varieties, composition, and

structure. It is also connected to the release of land in Selo as a tourist area. This

form of research is conducted at three different altitudes (1.600m asl, 1.700m

asl, dan 1.800m asl). The intercept-point and exploration method is used, as

well as data analysis involving the determination of summed dominance ratio

(SDR) values and diversity index analysis. Consequently, there are variations

in the composition and dominance of herbaceous vegetation at each height.

There are 27 species of vegetation, with Imperata cylindrica (SDR 55.67% and

_ 27.73% at 1.600m asl and 1.800m asl, respectively) dominating at 1.600m asl

by Blotony Cdueation besronen, @nd 1.800m asl, and Ageratina riparia (SDR 20.86%) dominating at 1.700m asl.
Ef:iilég%’ig:’ﬁsic\leé;;:i“ing and The highest diversity of grass species at the altitude of 1.800 m asl (H’ 2,17).
Muhammadiyah Surakarta. The highest sorensen’s similarity index is at altitudes of 1.600 m asl and 1.700
his 5 an open access article under m as| (SSI 52,17%). The ecosystem conditions influenced by abiotic factors and
https://creativecommons.org/license  the management of ecosystems impact the diversity and uniformity of grass

s/by-nc/4.0/. .. . . .
species in the mountainous region of the Selo Tourist Area.

1. INTRODUCTION

The weed is all plants that thrive in an area the farmer does not want them to, so their presence
can harm other plants or the tree plant (Oksari, 2017). Due to competition for nutrients, water,
light, and other essential development elements, weeds can be detrimental to the growth and yield
of plants in agriculture (Faisal, et al., 2011). However, weeds can be used as a source of organic
material, soil coating to prevent erosion, and as constituents in traditional medicines (Hasan,
2019). Competition between weeds and plants is affected by the type and density of weeds,
horticultural culture, plant varieties, fertilization, soil conditions, and climate (Tantra & Santosa,
2016). The risky characteristic of weed, namely that it can germinate and grow in conditions of
low light and water, that its seeds do not die or go dormant when the environment is less conducive
for its growth, and that its vegetative growth and development are rapid (Widaryanto & Zaini,
2021). The stems are generally triangular, occasionally spherical, and typically not loose; the
leaves are arranged in three rows and lack leaf languages (ligula) (Nugraha, 2023).

Montane zone is situated between 1.500 and 2.400 m asl (Rozak, 2016). The zone is
characterized by dense vegetation, decreasing stem diameter, and abundant wood-dwelling
mollusks and nails. This area has a variety of trees that are decreasing in number. The vegetation
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formation above is becoming increasingly open, allowing more sunlight to enter the forest and
increasing the presence of weed and weed (Anesta, 2020). Different climates can cause differences
in the species and population's vegetation in response to differences in height (Budi, 2018). Weed
growth varies based on the weed's characteristics or constitution, environmental conditions,
treatment, and environmental adaptability (Andalusia, 2018). Research on weed species is required
to understand the distinctions in type, dominance, density, and distribution of weeds in the montane
zone. In addition, more research needs to be conducted on vegetation in the tropical montane zone.

Selo area is a Mount Merapi Montane region municipality in Boyolali district, Central Java
Province. It is situated on the foothills of Mounts Merapi and Merbabu (Suyana, 2020). Where the
topography of Selo's territory ranges from 1.600 to 1.800 m asl. The region offers a variety of
tourist destinations with breathtaking natural scenery. The creation of a tourist destination
necessitates a large amount of land for its management in order for the land to serve its purpose.
The opening of land by humans can alter the structure of previously extant plant life (Blegur,
2022). During land preparation, vegetation control is typically accomplished by soil processing.
This causes a change or transition in the plant life in an area, including the growth of weeds.

As a foundation for using and conserving biodiversity and other natural resources, vegetation
data is indispensable. These vegetation data are used for scientific purposes and a variety of
practical applications, such as forest harvesting, land use, soil protection, water management,
mining, etc (Julianto, Putri, and Safi'i, 2020). Selo is one of the tourist destinations close to Mount
Merapi, which transforms this region into the high plains. In addition, the region is rich in
vegetation, with weed being one of the lesser-known species. Where inventory research has been
limited and information on the types of weed in the area to be studied is unavailable, it is necessary
to gather data on the types of cereal in the Selo Area. This research is required to identify the zone
montane weeds type, particularly in the tropics. In addition, understanding the type of weed
vegetation is essential for determining the success of a society's weed control efforts. The land
opening causes a shift in the region’s vegetation, so it is necessary to update the vegetation data of
the weeds zone of the Selo Tourism Area's montane. Therefore, this study aims to identify the
weed varieties, composition, and structure of the montane weed zone in the Selo Tourism Area,
Boyolali, Central Java.

2. MATERIALS AND METHODS
Sampling Location and Sampling

Observational investigation on the inventory of montane zone weeds in the Selo Tourism Area,
Boyolali Prefecture, Central Java at coordinates -7.512369°,110.453935° (1.600m asl), -
7.515583°,110,453307 (1.700m asl), and -7.519806°,110452495 (1.800m asl), sampling is
conducted. The region's topography consists of highlands in mountainous regions with altitudes
between 1.600m asl and 1.800m asl and brown lithosol and grey regosol soil types. This region
has a climate of type C, which is sufficiently moist to support agricultural endeavors. This region's
average temperature and humidity range from 24-28°C and 75-90%, respectively. In the monsoon
season, precipitation ranges from 0 to 256 mm?, whereas in the dry season, it ranges from 277 to
439 mm?3, The air pressure is between 1.008,80 and 1.011,00 mb, and the wind speed is between
6,90 and 11,00 kph. In the interim, the solar eclipse was between 61 and 86%.
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Figure 1. Map and location of research

The study was conducted at three distinct altitudes: 1.600 m asl, 1.700 m asl, and 1.800 m asl.
Intercep-point and exploration are the methodologies used. According to Firmansyah et al. (2020),
plot placement is conducted using a technique based on the large quantity of weed vegetation.
Sampling each plot's weed vegetation using 100cm x 100cm squares (Kartawinata & Abdulhadi,
2016). Roll meters, rafia rope, wooden rods, and small square meter sampling instruments for
vegetation are utilized for plotting. The thermohygrometer, altimeter, and soil tester are the
instruments that are used to determine environmental conditions. Cutter, plastic bags, cameras,
sprayers, petri containers, lups, and writing instruments are employed for plant sampling. Where
weed vegetation at various altitudes of the montane zone area (1.600m asl, 1.700m asl, and
1.8000m asl) in the Selo Tourism Area, Boyolali Prefecture, Central Java was utilized for this
study.

Figure 2. Sampling tools square meters (1m x 1m)
Herbarium Specimen Collection and Identification

Herbarium collections by gathering specimens of all vegetation species discovered. Thus, the
results of the herbarium were identified at the Muhammadiyah University of Surakarta's Biological
Laboratory. Identification and nomenclature are accomplished through desk research utilizing the
books Flora (Steenis, C.G. G.J., 2013) and Flora of Java (C.A. Backer, R.C. Bakhuizen Van Den
Berg, 1963).
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Data Analysis

Summed Dominance Ratio (SDR) values are calculated based on Cox (1967) and Mueller-
Dombois and Ellenberg's (1974), i.e., the SDR values are derived from the calculation of the
Relative Species Density (RD), the Dominance of a Species (RDo), and the Frequency of
Reference of a Species (RF), and the Important Value (IV). We also calculated the species diversity
index (Shannon & Wiener, 1963) and sorensen’s similarity index (Mueller-Dumbois & Ellenberg,
1974).

3. RESULTS AND DISCUSSION

The structure and composition of the weed species found in the ecosystem of the montane zone
in the Selo Tourist Area consists of 27 species from 11 families identified during the investigation
at three altitude points (1.600m asl, 1.700m asl and 1.800m asl). At an altitude of 1.600m asl, 9
species of vegetation from 3 families were discovered; at 1.700m asl, 14 species from 7 families;
and at 1.800m asl, 17 species from 7 families. Asteraceae, Poaceae, Balsaminaceae, Onagraceae,
Cyperaceae, Polygalaceae, Urticaceae, Marsileaceae, Umbelliferae, Caryophyllaceae, and
Melastomataceae are families of herb species discovered there.

The classification of wheat based on its morphology yields two categories of weed: Large leaf
and narrow leaf grass. Large leafy weed is a weed whose blade breadth exceeds half its length.
The leaf shapes are oblong, round, triangular, long, round, or kidney-shaped (Tosang, 2019).
Typically, the return of the leaves of this group, i.e., the stitching, is dominated by the typical
Dicotyledoneae plant group. The narrow-leafed weed is one in which the leaf length and width are
tiny or narrow. The shape of the foliage is tapered, linear, needle-like, and elongated. This group’s
leaf returns are typically straight or linear and dominated by Monocotyledoneae (Firmansyah,
2017). At three different altitudes, it is determined that weedes with broad leaves are the most
prevalent (Figure 3). The abundance of broad-leaved weeds makes them the predominant
vegetation in the ecosystem, and they can inhibit the growth of weeds. This is due to the fact that
seeds are used to cultivate the majority of weed foliage. At the time of soil processing, the seeds
in the soil are extracted and germinated if water and light requirements are met (Putra et al., 2018).
In addition, broad-leaved weeds are more resistant to heat, water, and light than weeds, stitching,
and spotting weeds (Ramlan et al., 2019). Therefore, weeds with broad leaves tend to be more
adaptable than narrow ones (Suryanto et al., 2017).
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Figure 3. Three-dimensional visualization of the number of large leaf and narrow leaf weed

types

The importance of each variety of weed can be used to determine the dominant type of weed in
an ecosystem. The variety of weeds that grows in the Selo Tourist Area's montane zone has
significant value differences. At 1.600 m asl and 1.800m asl, Imperata cylindrica has the highest
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significant value and summed dominance ratio (SDR) value (Tables 1 and 3), whereas, at 1.700m
asl, Ageratina riparia has the highest significant value and Summed Dominance Ratio (S DR)
value (Table 2). Where, according to the results of calculations, species Imperata cylindria (SDR
55.67%), Tridax procumbens (SDS 12.3%), and Ageratina riparia (SDR 8.89%) dominate at an
altitude of 1.600m asl. At an altitude of 1.700m asl, Ageratina riparia (SDR 20.86%), Pennisetum
purpureum (SDR 18,8%), and Imperata cylindria (SDR 18.36%) were found to be the dominant
species. At an altitude of 1.800m asl, it was determined that Imperata cylindria (SDR 27.73%),
Ageratina riparia (SDR 17.46%), and Cyperus odoratus (SDR 9.68%) predominated. This
indicates that Imperata cylindrica and Ageratina riparia dominate the ecosystem of the Selo
Tourist Area's montane zone.

Table 1. Important Value (IVV) and Summed Dominance Ratio (SDR) of weed montane zone
vegetation at 1.600m asl altitude, in The Tourist Area of Selo, Boyolali, Central Java

No Name of Species RD RF RDo IV SDR
(%) (%) (%) (%) (%)
1. Imperata cylindrica Beauv 64.29 31.25 71.45 167 55.67
2. Tridax procumbens L. 13.14 125 11.26 36.9 12.3
3. Ageratina riparia (Regel)
King & H. Rob. 9.06 9.37 8.51 26.94 8.98
4. Bidens tripartita L. 4.44 9.37 4,52 18.34 6.11
5. Ageratum conyzoides L. 1.59 125 1.68 15.78 5.26
6.  Artemisia vulgaris L. 4.44 9.37 0.89 14.7 4.9
7. Cosmos caudatus H.B.K 1.95 6.25 0.79 9.002 3
8. Crassocephalum
crepidioides (Benth.) 0.71 6.25 0.79 7.76 2.59
9. Impatiens platypelata 0.36 3.12 0.08 3.57 1.19
Total 100 100 100 300 100

Table 2. Important Value (IV) and Summed Dominance Ratio (SDR) of weed montane zone
vegetation at 1.700m asl altitude, in The Tourist Area of Selo, Boyolali, Central Java.

No Name of species RD (%) RF (%) RDo (%) 1V (%) SDR(%0)
1. Ageratina riparia 28.07 15.22 19.29 62.57 20.86
2. Pennisetum purpureum 17.68 15.22 23.5 56.4 18.8
3. Imperata cylindrica Beauv 15.03 13 27.07 55.14 18.38
4. Artharaxon hispidus 13.15 6.52 10.21 29.88 9.96
5. Parietaria judaica L. 9.39 6.52 4.13 20.05 6.68
6. pywioiapalusnis(L) 751 2.17 3.4 13.00 4.36
7. g&ﬁﬁgﬁ’ggf’“m 1.88 6.52 4.05 12.45 4.15
8. Cyperatus cyperoides 1.22 8.69 1.13 11.05 3.68
9. Tridax procumbens L. 243 4.35 3.57 10.34 3.45
10. Cyperatus odoratus 1.22 6.52 0.57 8.3 2.77
11. Polygala paniculata 11 4.35 1.29 6.75 2.25
12. Iseo;:g:?_o canadensis var. 0.33 435 0.24 4.92 1.64
13. Ageratum conyzoides 0.22 4.35 0.32 4.89 1.63
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14. Impatiens platypelata 0.77 2.17 1.22 4.16 1.39

Total 100 100 100 300 100

Table 3. Important Value (IV) and Summed Dominance Ratio (SDR) of weed montane zone
vegetation at 1.800m asl altitude, in The Tourist Area of Selo, Boyolali, Central Java

No Name of Species RD RF RDo v SDR
(%) (%) (%) (%) (%)
1. pperatacylindrica 24.93 1522 431 83.2 27.73
2. ?gggsf;”zlgg’g'a Rob. 26.6 8.7 17.1 52.37 17.46
3. Cyperus odoratus L. 9.9 6.52 12.62 29.04 9.68
a, E;Srttehr%”;mus L 3.73 15.22 2.14 21.1 7.03
5. Eclipta prostrata 9.25 4.35 6.83 20.43 6.81
6. Drymaria cordata Willd 6.04 4.35 3.1 13.48 4.5
7. Centella asiatica Urb. 3.21 6.52 1.75 11.48 3.83
8. ?Trﬂlrnag“)’rl‘v'h;if’;]gus 411 4.35 1.99 10.44 3.48
Conyza sumatresis 1.16 6.52 151 9.19 3.06
10. Tridax procumbens L. 3.6 2.17 3.1 8.87 2.96
11. Marsilea crenata 2.7 4.35 0.87 7.92 2.64
12. Eleusine indica Gaertn 0.77 4.35 191 7.03 2.34
13. Briza minor 1.16 4.35 1.27 6.78 2.26
14, Crassocephalum 1.54 4.35 0.71 6.61 2.2

crepidioides (Benth.)
15. Ageratum conyzoides L. 0.64 4.35 1.35 6.34 2.11
Gamochaeta purpurea

16. (L.) Cabrera 0.39 2.17 0.4 2.96 0.99
17. Melastoma candidum 0.26 2.17 0.32 2.75 0.92
Total 100 100 100 300 100

Important value and value of high Summed Dominance Ratio Imperata cylindrica are
attributable to the weed's ability to survive in extreme conditions, allowing it to develop to nearly
any height on the territory. Imperata cylindrica can proliferate wildly in various soil types,
particularly on unused and infertile soils with few migrants (Subagia et al., 2021). Impera
cylindrica is aggressive and invasive because its primary organ is a crust. This is consistent with
Sayfulloh's study (2020), which has been categorized as one of the most invasive plants,
particularly in tropical and subtropical regions of the world (Invasive Species Specialist Group,
2008) due to its capacity to grow rapidly on formerly processed soils such as gardens, open land
for buildings, and roadside. Because it grows in the forest, Ageratina riparia also governs the
ecosystem of the Montane Zone in the Selo Area. This plant thrives in a subtropical climate
between 975 and 1.706 m asl. This plant is dominant because it is a member of a group of invasive
species yuliare capable of rapid growth, particularly in tropical regions (Perianto, 2019). In
addition, this plant can thrive anywhere, particularly in wet environments, such as open forests and
lawns with heavy precipitation (Respitosari & Pujiastuti, 2022).
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i

Figure 4. Imperata yIindrica (a) dan Ageratina ripafia (b)

It has been stated that the diversity of grass species with H'<1 includes low, 1 < H' <3 includes
medium, and H' >3 includes high. The result of the level of diversity of weed species at three points
of altitude in the Selo Tourist Area’s montane zone is medium, with the highest Shannon-Wiener
diversity index (H') at 1.800m asl and the lowest diversity index at 1.600m asl (Table 4). The
diversity values of the grain varieties obtained indicate that differences in ecosystem conditions
significantly impact the diversity of grain species because if the ecological environment is not
conducive to growth, the weed weeds will go dormant. However, if the ecosystem environment is
conducive to flora, then the weed propagules will germinate and develop into weed vegetation,
which can cause problems for the primary plants (Setiawan & Sarjiyah, 2021). In addition to the
conditions of ecosystems, weed species diversity is also affected by ecosystem management.

Table 4. Type diversity index (H'") vegetation weeds zona montane on Selo, Boyolali, Central Java
Tourist Areas

Point of Height (m asl) H’
1.600 1.24 (Medium)
1.700 2.02 (Medium)
1.800 2.17 (Medium)

The condition of the ecosystem in the Selo Tourism Area's montane zone can be determined by
measuring the abiotic factor. Differences in height, soil pH, atmospheric pressure, light intensity,
temperature, and humidity exist between the ecosystems of three altitude locations (Table 5). The
weed's development can be affected by the weed's height. The investigation by Sintayehu (2019)
indicates that weed can grow well up to 2.400m asl. There is a highest diversity of vegetation
species at higher elevations than at lower elevations. Among the three altitude locations, the type
diversity index is at an altitude of 1.800m asl highest compared to 1.600m asl. These differences
in height impact the diversity of weedes because they result in variations in climate conditions,
such as temperature and humidity, which influence weed growth (Nurnasari & Djumali, 2010).

The measurements of abiotic factors revealed a highly significant correlation between the
intensity of light at three different altitudes and abiotic factors (Table 5). The relationship between
light intensity and the ecophysiological processes of plants is close. The intensity of light has a
significant impact on the efficacy of photosynthesis in plants. Adaptation of shadow plants and
heat-resistant plants to the intensity of light results in efficient photosynthesis, allowing both types
of plants to survive and produce abundantly (Yustiningsih, 2019). Imperata cylindrica plants are
C4 plants; these plants require a high intensity of sunlight for photosynthesis and thrive on open
ground (Fujiyanto, 2015). Therefore, Imperata cylindrica is found near all elevations. The
Ageratina riparia plant is a C3 plant, so it is typically found in frigid climates and can
photosynthesize more efficiently than a C4 plant at 25°C. In addition, a higher tree cover at 1.800m
asl than at other heights influenced the diversity of the herbicides discovered.
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In addition to the abiotic factors described previously, using herbicides and managing the
mountain ecosystem in the Selo Tourism Area are human-controllable factors that can influence
the diversity of weed species. Observations indicate that local communities at an altitude of
1.600m asl tend to employ herbicides as weed degradants, thereby reducing the diversity of weeds
at that altitude. This is due to herbicidal properties that inhibit or destroy certain types of weeds
without harming the crops (Yuliana & Ami, 2020). Furthermore, vegetation is also routinely
carved at the height of 1.600m asl, unlike at 1.700m asl and 1.800m asl. Thus, the diversity of
vegetation species at an altitude of 1.800m asl is highest than at other research sites.

It has been stated that grass similarity rates >75% are incredibly high, 50%-75% are high, 25%-
50% are low, and 25% are deficient. Following the differences in the presence of grass species as
measured by the Sorensen diversity index (Table 6), the diversity indices at an elevation of 1,600m
dpl and 1,700m dple was 52.17 percent. corresponds to the mean as indicated by the index value.
However, the diversity index at altitudes of 1.600 m asl and 1.800 m asl was low at 38.46%, and
the diversity index at altitudes of 1.700 m asl and 1.800 m asl was also low at 45.16%. This is due
to a variety of ecosystem conditions, including altitude, air temperature, soil pH, and air humidity.
At altitudes of 1.600m asl and 1.800m asl, there is a slight variation in weed species due to
differences in abiotic factors; consequently, the varieties of weeds that grow at these altitudes are
quite distinct from one another. This is evidenced by the morphology of weed at an altitude of
1.600m asl, which tends to be more broad-leafed than weed at 1.800m asl. This weed leaf
morphology is related to the light intensity and tree cover at each altitude, where the light intensity
at an altitude of 1.600m asl is highest than at altitudes of 1.700m asl and 1.800m asl.

Table 5. Montane zone abiotic factors in Selo, Boyolali, Central Java

Abiotic Factors Point of Height

1.600m asl 1.700m asl 1.800m asl
Temperature of air (°C) 28.7 20.6 21.3
Humidity of the air (%) 57 94 73
pH of sail 6 55 6
The atmospheric pressure (atm) 835.4 825.3 815.6
The intensity of light (Cd) 18200 11460 2180

Table 6. Sorensen’s Similarity Index (SSI) vegetation weeds montane zone in Selo, Boyolali,
Central Java Tourist Areas

Point of Height SSI (%)
1.600m asl and 1.700m asl 52,17 (High)
1.600m asl and 1.800m asl 38,46 (Low)
1.700m asl and 1.800m asl 45,16 (Low)

According to the vegetation data of the mountain weeds zone in the Selo Tourism Area, the
composition of the region's weeds is highly diverse. This research's conclusions can be utilized
as a supplement material for biodiversity-related education in schools. For further research,
students can use these accounts as references for future research. For the community to provide
information about the various vegetation of the plant weed zone Montana in the Selo Tourism
Area, it can take advantage of the types of weeds that exist (potential use) and know the weed
control technigues in the montane zone.

59



Permatasari, N. and Santhyami (2023) INCOBEST 1(1)

4. CONCLUSIONS

In research related to the inventory of montane zones, disparities in composition and dominance
of weed vegetation at each height (1.600m asl, 1.700m asl, and 1.800m asl) were discovered in the
Selo Tourist Area. The quantity of weeds at each ecosystem height varies, with a total of 27 weeds
belonging to 11 families. The vegetation species Imperata cylindrica and Ageratina riparia are
the most prevalent. The diversity of vegetation species in the mountainous zone ecosystem of the
Tourist Area at an altitude of 1.800 m asl is highest than at altitudes of 1.700 m asl and 1.600 m
asl. At an altitude of 1.600m asl and a height of 1.700m asl, the sorensen’s similarity index of
vegetation species in the ecosystem is high. The conditions of the ecosystem are influenced by
abiotic factors and the management of ecosystems impacts the diversity and uniformity of weed
species in the mountainous region of the Selo Tourist Area. Where the research is limited to a
certain height (1.600-1.800m asl), it is necessary to conduct additional inventory at higher montana
heights (>1.800 m asl) in order to increase the data on montane weeds vegetation. The data on this
region's vegetation must be continuously updated because this region is becoming a tourist
destination, necessitating advanced research.
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