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Abstract

Water is the main and irreplaceable need for living things, both plants, animals and humans. Springs
are one of the important elements, especially in the dry season, for the survival of living things,
especially humans. The availability of water can play a role in many aspects including being able to
function as drinking water, bathing, latrines (MCK), washing, plantations and livestock, irrigation
of agricultural land, the need to purify oneself (as a support for the implementation of worship), and
the economy. Conservation of springs through programmed reforestation activities in spring water
catchment areas such as those carried out by the community and the NTB government requires
precise references, so it is necessary to study the relationship or role between vegetation, soil (land)
and climate in the conservation of spring sources. This research was conducted in Lingsar village,
Lingsar District with quantitative research methods, namely observing vegetation directly in the
field in the Kemalik Lingsar spring catchment area. Field data were then analyzed to determine the
stratification, diversity, structure and composition of vegetation in the study area. The structure and
composition of vegetation is carried out by calculating the density, frequency, dominance and
importance of each species. Based on the research results it can be concluded that the number of tree
species found in Kemalik is 14 species. Mangosteen is the dominant species with an IVI value of
104% and a density of 125 ph / ha. Utilization of land in the Kemaliq spring is mangosteen-based
agroforestry which has been carried out for a long time, which can be seen from the old mangosteen
trees which are planted at regular intervals and arrangements and are maintained (the community
has long contributed to efforts to conserve soil and water). Underplants found in Kemalik were 16
species of herbaceous, 13 species of shrubs and saplings
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1. Introduction
Water is the main and irreplaceable need for living things, both plants, animals and humans. Data released
by meteorological agency geophysical climatology (BMKG) states that the availability of water in
Indonesia is influenced by the potential rainfall in Indonesia which averages 1000-4000 mm / year with an
imate of approximately 6 wet months [ 1]. However, in reality in Indonesia, many areas experience floods
in the rainy season and drought in the dry season. This situation also occurred in West Nusa Tenggara,
including West Lombok. The problem of limited scarce water often creates social conflicts in the
community.
Springs are one of the important elements, especially in the dry season, for the survival of living things,
especially humans. The availability of water can play a role in many aspects including being able to function
as drinking water, bathing, latrines (MCK), washing, plantations and livestock, irrigation of agricultural
land, and the economy [2] To keep its availability useful and sustainable for long-term interests, a spring
management system is needed. Therefore, the management of spring is an effort to make use of water
sources in an integrated manner by controlling and preserving them. So that water needs in the rainy season
can be met from rainwater, while in the dry season water needs can be supplied from springs.
The increase in the population of Indonesia in general is certainly accompanied by an increase in water
needs for agriculture, fisheries, power generation and for toilet needs, but on the one hand the increase in
demand cannot be matched by an increase in the water cycle or which is relatively constant. This can be
seen from the frequent drought and water scarcity that hit several parts of Indonesia, particularly the islands
of Java, Bali and Nusa Tenggara [3]. This increase in the number and pressure of population activities also
resulted in changes in land use, among others, into settlements which of course resulted in chan 0 water
bodies that formed on land and had an impact on the existence of springs. Landslides and floods in the rainy
season and drought in the dry season in various regions or the same area are real events every year.
Conservation of springs through programmed reforestation activities in spring water catchment areas such
as those carried out by the community and the NTB government requires precise references, so it is
necessary to study the relationship or role between vegetation, soil (land) and climate in the conservation
of spring sources. Thus it is necessary to study the relationship between the characteristi f other
catchment areas such as rainfall, soil biophysics and hydrology with the presence of springs. This study
aims to evaluate the characteristics of the vegetation in the catchment area of Kemalik Lingsar, Lombok,
Indonesia.
The vegetation in the Kemalik spring location is mangosteen-based agroforestry in home gardens. The
number of tree species found in Kemalik is 14 species. Mangosteen is the dominant species with an [V
value of 104% and a density of 125 tree / ha. Other types found in these locations are bananas, mangoes,
and rambutan. The vegetation around the Kemalik spring is dominated by fruit trees.
Utilization of the land in the Kemalik spring is mangosteen-based agroforestry which has been carried out
for a long time, which can be seen from the old mangosteen trees which are planted regularly spaced apart
and are maintained because mangosteen is an important commodity in the Lingsar area.

?Methodology

2.1. Place and time of research

This research was conducted in Lingsar village, Lingsar District, West Lombok for 3 months (from October
to December 2019).

2.2. Types of Research and Data Sources

The research was conducted in Lingsar Village, Lingsar District, West Lombok Regency with quantitative
research methods, namely observing vegetation directly in the field in the Kemalik Lingsar spring
catchment area.

[
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2.3. Data retrieval

Field data were then analyzed to determine the stratification, diversity, structure and composition of
vegetation in the study area. The structure and composition of vegetation is carried out by calculating the
density, frequency, dominance and importance of each species. The calculations were carried out according
to Cox (2000) [4]. Vegetation diversity is determined by calculating the Shannon — Weiner diversity index
[5]. Vegetation stratification is carried out by dividing vegetation classes based on tree height into 5 strata
according to Indriyanto (2012) as follows: stratum A (height> 30 m), B (height 20-30), C (height 4-20 m),
D (height 1-4 m), and E (height <Im).

2.4. Vegetation Characleristics

Vepgetation characterization is carried out in each land use system which has the potential as a water
catchment area. Vegetation data collection was carried out for four categories of vegetation growth, namely
trees, poles, saplings, and seedlings [6]. The sample plots were determined to be 20 m x 20 m in size to use
for tree level data collection (more than 20 cm in diameter), then a sub-plot of 10 m x 10 m was created for
data collection at the pole level (10 - 20 cm in diameter), and inside the plot. The 10 x 10 m plot was made
5 x 5 m plots for data collection at the sapling level (tree diameter <10 cm, height> 1.5 m), and inside the
5 x 5 meter plots were made 2 m x 2 m plots for data collection. seeding (seeding) for plant height <1.5 m
and understorey (herbs / ground cover).

C

]

Figure 1. Sample plot design for vegetation data collection.

The observation plots are placed randomly in the upstream part of the spring which is suspected to have a
water catchment area. The number of observation plots made was 3 plots at the research location. The tools
and materials used included a meter, 100 m and 2 m meter tape, raffia rope, 2 x 2 m squares, wooden stakes,
cameras, stationery, cameras and herbarium equipment.

Several indicators or vegetation characteristics measured at the research location include species
composition, importance value, stratification, canopy cover, basal area, density and diversity index.

2.5. Composition of type

The species composition is the arrangement of the types of plants that make up the vegetation. To determine
the composition of vegetation types, tree species identification has been carried out directly in the field.
Unidentified species are photographed and plant parts are taken to be identified at the Basic Biology
Laboratory of Mataram University.

2.6. Vegetation density

Density is a value that indicates the number of individuals of the species that are members of the vegetation
in a certain area. The density measured is the density of eachggpecies and the density of the vegetation as a
whole. Species density values were obtained by counting all individuals of each plant species found in the
sample plots. The number of individuals of each species in each ple plot was counted and then added
up to get the total of individuals from the three sample plots. The number of individuals of each species in
the three sample plots is divided by the area of the sample plots so that the species density in the sample
plots is obtained. The overall vegetation density at each sampling location was obtained by adding up all
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individual trees on the three sample maps. The total number of individual trees is then divided by the sample
plot area to obtain the vegetation density in the sample plot area. The density value is then converted into
tree density per hectare.

2.7. Basal Area

Basal area or basal area is the circumference of the stem formed as a result of secondary growth of the stem
that occurs simultaneously with the primary growth of roots and tree shoots. The basal area is determined
by measuring the tree diameter with a meter tape at a height of 130 cm from the base of the tree or at the
first fork if the main trunk is less than 130 cm. The basal area is then calculated using the area formula for
a circle:

(BA=Y%mnd?

2.8. Stratification

Stratification or canopy coating is the distribution of plants in vertical space in a vegetation. To determine
stratification, the tree height was measured using a Hagameter. The highest point of each tree is shot at a
distance of 15 - 20 m from the base of the tree. The height of the tree is determined based on the number
indicated by the neeon the instrument plus the height of the observer. The tree canopy layering pattern
is then grouped into stratum A (tree height more than 30 meters), stratum B (tree height between 20-30
meters), stratum C (tree height between 4 -20 meters), stratum D (tree height between 1- 4 meters) and
stratum E (tree height between 0 - 1 meter) [7].

2.9 gnopy Cover

Canopy cover is the proportion of land surface area covered by vegetation to the total habitat area [8].
Canopy cover is measured by projection of the outer points of the canopy in the 4 cardinal directions
perpendicular to the sample plot; the projection of these points is drawn on millimeter block paper for
further measuring the area.

2.10. Important score
Importance val@gggindex is a vegetation parameter to express the level of dominance of a species in a
vegetation [9]. Importance value index is obtained from the sum of the values of relative density, relative

frequency and relative dominance.

INP = KR + FR + DR INP = Importance Valmndex (IvD
KR (relative density) = species density th-1x 100%
density of all species

FR tive frequency) = frequency of species th-1 x 100%
frequency of all species

DR (relative dominance) = dominance of species th- i x 100%
Dominate all species

2.11. Diversity Index

Diversity index is one of the characteristics of vegetation that describes the diversity of species and the
stability of an ecosystem. The diversity index of vegetation in the study location was determined using the
Shannon-Wiener diversity index (Barbour et. AL 1987) with the following equation:

'=-% pilog2 pi
H '= diversity index
pi=ni/N (ni = number of individuals of the ith species,
N = number of individuals of all species).
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3. Results and Discussion

3.1. Characteristics of Vegetation in Kemalik Springs@

Vepgetation as a component of water catchment areas plays an important role in maintaining the stability
and function of the ecosystem, so that it can provide beneficial ecological services for humans, one of which
is regulation and water supply. Several indicators or vegetation characteristics measured at the research
location include species composition, importance value, stratification, canopy cover, basal area, density and
diversity index. Characteristics of tall vegetation will improve ecosystem services in regulation and water
supply. The hydrological role of vegetation in an area is determined by canopy cover, root structure, litter
production and tree architecture [10].

The vegetation in the Kemalik spring location is mangosteen-based agroforestry in home gardens. The
number of tree species found in Kemalik is 14 species. Mangosteen is the dominant species with an VI
value of 104% and a density of 125 tree / ha. Other types found in these locations are bananas, mangoes,
and rambutan. The vegetation around the Kemalik spring is dominated by fruit trees. Apart from
mangosteen as the main plant in that location, there are also several types of plants such as banana, mango,
and rambutan as intercrops. There are 16 herbaceous species found in Kemalik, 13 species of shrubs and
saplings.

One of the parameters / characteristics of vegetation that affects the role of vegetation in regulating the
hydrological cycle is the building tree architectural model [11]. Judging from its architecture, mangosteen
has relatively wide leaves, smooth surface, and collects on the surface of the canopy. This canopy condition
causes low canopy interception power. In contrast to the banyan, which has a relatively wider, denser
canopy and smaller leaves.

3.2. Composition of vegetation type

The species composition is the arrangement of plant species that make up vegetation. The results of the
imgrtory of plant species at the research location found 43 plant species with a composition of 10 species
of stratum A (tree height more than 30 meters), stratum B (tree height between 20-30 meters) as many as
28 species, stratum C (tree height between 4 - 20 meters and stratum D (tree height 1-4 meters)) totaling 22
species and stratum E (tree height between 0 - I meter)) totaling 26 species. The types of vegetation in the
research location are a combination of forestry plants, plantation crops, fruit trees and ornamental plants.
The species composition and significance values for stratum A and stratum B categories can be seen in
Table 1.

Table 1. Composition and importance of vegetation in stratum A and B stratum categories
in research sites.

No. Local name species name Im‘!];:t:nt
1 Soursop Anona muricata 10.81
) Pinang Areca cathecu 18.61
3 Mango Mangifera indica 24.16
4 Rambutan Nephelium lappaceum 13.23
5 Garcinia Garcinia mangostana 104.04
6 Coconut Cocos nucifera 12.86
7 Trembesi Samanea saman 10.35
8  Cambodia Plumeria sp. 9.28

9 Morinda Morinda citrifolia 857
10 Turi Sesbania grdaniflora 2.10

11 Matoa Pometia pinnata 916
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No. Local name species name Im\[];:t:nt
12 Bamboo pole Dendrocalamus asper 10.77
14 Nusaindah Musaenda frondosa 8.31
15  Banama Musa sp. 51.46
16 Durian Durio zibethinus _
17 Persimmon Diospyros khaki R
TOTAL 300

The important value is the vegetation parameter obtained from the sum of the relative frequency, relative
density and relative dominance of species. The value of importance indicates the role of the species
concerned in the community or at the research location. Species that have the greatest importance in a plant
or vegetation community are said to be dominant species.

Utilization of the land in the Kemalik spring is mangosteen-based agroforestry which has been carried out
for a long time, which can be seen from the old mangosteen trees which are planted regularly spaced apart
and are maintained because mangosteen is an important commodity in the Lingsar area.

3.3. Canopy Cover

The results of the study state that land which is covered by vegetation with a dense canopy and is composed
of multistory plant structures has a good ability to hold rainwater, so that the collision of rainwater directly
onto the ground can damage the soil layer can be prevented. In addition, denser plants are also able to
increase soil organic matter more, thus increasing soil fertility and supporting sustainable land management
practices, one of the vegetation characteristics that play an important role in the hydrological cycle is the
architecture and cover of the vegetation canopy.

The percentage of vegetation canopy cover in each vegetation class in the research locations is presented
in Figure 4.1 below.

120.00
100.00 1
o 8000 E tree level
el H pole level
40.00 |
O sapling level
20.00 4
B seedling / herb level
0.00 *

Kemalik Springs

Figure 2. Percentage of vegetation canopy cover at Kemalik Springs.

The vegetation canopy cover at each location is determined based on the projection of the canopy cover of
each plant, then grouped according to vegetation class, namely tree level, pole level, sapling level, and
seedling / herb level [12].

Based on Figure 2 it was found that the largest seedling level vegetation cover was at the location of the
Kemalik spring with a coverage percentage of 60%, while the vegetation category at pole level had a canopy
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cover of around 20%. In addition, there are many types of vegetation in Kemalik which do not form a wide
canopy such as mangosteen, banana and rambutan. The less dense canopy cover results in large amounts
of rainwater escaping so that it can disperse soil particles so that the chances of clogging the soil pores
increase. Such conditions can reduce the ability of an area to absorb water

3.4. Stratification

Stratification is the vertical structure of a vegetation that describes the canopy layer based on tree height.
Vepgetation canopy at the observation location shows that the abundance and number of plant species varies.
Vepgetation s@Rfification at all observation locations is incomplete like startification in tropical forests in
general. (i.e. Stratum A (tree height more than 30 meters), Stratum B (tree height between 20 - 30 meters),
Stratum C (tree height between 4 - 20 meters), Stratum D (tree height between 1 - 4 meters) and Stratum E
(tree height between 0 - 1 meter), because based on the results of tree height measurements at the research
location, no trees with a height above 30 m were found, which are trees that occupy strata A. ranges between
0.5-21 m and spread across strata B to E. The number of species tends to be high in the three strata namely
strata C, D, and E.

In the spring, the abundance of plants in strata E (herbaceous) was the highest followed by trees with stratum
D and C.

Kemalik spring consists of three strata layers, namely strata C, D, and E. The types of plants found in strata
C are mangosteen, soursop, rambutan, trembesi, mango, coconut, matoa, areca nut, bamboo. Strata D is
occupied by waru, majapahait, bonsai, Ficus, kumbi, Tevetia mahogany, Rubus, rubber cassava, banana.
Meanwhile, level E is occupied by fireworks, alamdana, rubber cassava, sentro, Synedrella, Urena,
Alternantera, grasses, Boreria, and Ageratum.

A layered plant canopy can withstand rainwater so that rainwater does not fall directly to the ground. In
addition, in a multistrata agroforestry system, the more complex the strata, the more leaves that form litter
can protect the soil surface.

3.5. Basal Area and Vegetation Density

Basal area or basal area is formed as a result of secondary growth activities of the stem that occur
simultaneously with primary growth of roots and tree crowns. Therefore, the basal area size can indicate
the root area of the plant. The root system is also concerned with the density of vegetation. The higher the
vegetation density, the more root bearing capacity, the older the vegetation, the longer the root length and
its support in increasing the activity of soil biota.

Basal area measurements were carried out at tree level and pole level. The results of basal area
measurements at the research location show that the total basal arca of vegetation at the Kemalik spring is
2.76, furthermore the vegetation density for tree level and pole level at the Kemalik spring is 441.

Table 2. Vegetation Density and Basal Area at the study site.

Basal area (m2) /sample
Location Tree density / ha plot area

Kemalik Springs 441 2.76

At the Kemalik spring location, the highest density is bananas. Banana is a monocot plant that forms a
shallow and relatively small root system.

The depth of the root system plays an important role in the hydrological cycle which can affect water
absorption. It prevents erosion and increases infiltration [13].
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3.6. Species Diversity

Vepgetation conditions including the composition and diversity of species can be used as an indicator of the
sustainability of watershed resources, particularly in relation to soil and water conservation (Maitre et al.
2014). The results of the calculation of the vegetation diversity index at the Kemalik spring location had a
diversity index of 4.43 and the number of species 38. The vegetation diversity index in the study location
was in the medium to high category [14]. The vegetation diversity index is one of the vegetation
characteristics which has an important meaning in regulating the water system of an area. High species
numbers and abundance will result in greater canopy cover and higher litter production. High species
diversity also leads to more complex stratification. Based on the results of the study, there was a tendency
that the higher the diversity index of the vegetation, the greater the spring discharge in that location.
Diversity as an indicator of vegetation characteristics has two components, namely evenness and richnes
[15]. High evenness can increase invasion resistance, total pror@ivity of bellows-ground organisms, and
reduce plant extinction rates [16]. Below-ground organisms play an important role in improving soil
structure and fertility, which in turn can improve soil porosity and infiltration.

4. Conclusion

Based on the research results it can be concluded that the number of tree species found in Kemalik is 14
species. Mangosteen is the dominant species with an IVI value of 104% and a density of 125 ph/ ha.
Utilization of land in the Kemaliq spring is mangosteen-based agroforestry which has been carried out for
a long time, which can be seen from the old mangosteen trees which are planted at regular intervals and
arrangements and are maintained (the community has long contributed to efforts to conserve soil and water).
Underplants found in Kemalik were 16 species of herbaceous, 13 species of shrubs and saplings. It is
necessary to plant a variety of tree species to increase the diversity of vegetation at the Kemalik spring
location so that soil and water conservation in that location can be improved.
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