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Urban area Dragonflies are insects that are very dependent on the existence of freshwater
Aquatic ecosystem ecosystems, However, the population of dragonflies in urban freshwater eco-
COHSG-FVELUOD systems is at risk due to a number of issues. Consequently, it is essential to
Submitted: carry out research and efforts to preserve dragonflies in urban areas. This
29 July 2022 study aims to provide information about the diversity and structure of dragon-
Accepted: fly communities in various habitat types in the Lakarsantri, Surabaya. Data
16J anuary 2023 collection in this study was carried out in the habitat types of ponds, reservoir,
Published: river, and rice field in July to September 2021. The study results show there
03 May 2023 are 22 species from 4 families with a total of 827 individuals. Analysis of the
E(htor: . Shannon-Wiener diversity index showed that the highest value of dragonfly
Miftahul IImi diversity was found in a pond, with a value of H' = 2.40, and the location with

the lowest value was a river, with a value of H' = 1.77. At four research loca-
tions that have different aquatic ecosystems, the community structure of drag-
onfly is also different. The composition of the dragonfly community structure
at the reservoir location has similarities to a pond, and at a river location, it
has similarities to a paddy field. Differences in abiotic factors consisting of
light intensity, humidity, and temperature at each study location have a corre-
lation with differences in dragonfly community structure. In addition, the com-
position of the vegetation at each location is also one of the factors causing
differences in the structure of the dragonfly community.

Copyright: © 2023, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)

INTRODUCTION
Dragontlies are flying insects essential to the ecosystem's ability to bal-
ance its food chain (Tang et al. 2010). Dragonflies are insect predators
throughout their life cycle, from nymph to adult (Kandibane et al. 2005)
so that they can become natural predators for disease vector insects in
urban environments such as flies and mosquitoes (Dalia & Leksono
2014). Dragontlies not only keep the food chain in balance but also serve
as a bioindicator of the state of the ecosystem. This is because some spe-
cies of dragonflies also have a very high sensitivity to changes in envi-
ronmental quality (Tang et al. 2010; Dolny et al. 2012). If the environ-
ment that is the dragonfly's natural habitat is disturbed or damaged, the
dragonfly will react (Buczynski et al. 2020).

Dragonflies spend most of their lives in water, namely during their
egg and larval phases (Choong et al. 2020) so that the main habitat of
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dragonflies cannot be separated from freshwater ecosystems (Tang et al.
2010). Generally, dragontlies can be found in locations that have freshwa-
ter ecosystems such as lakes, reservoirs, ponds, or rivers in mountainous
or urban areas (Paulson 2009). However, aquatic ecosystems in urban
areas have problems that can reduce quality to the point of damaging the
environment and waters. Examples of problems that often occur are or-
ganic and chemical water pollution from household waste. Furthermore,
the growing number of developments harms various wetlands and fresh-
water bodies. This causes the aquatic ecosystems that should be used as
natural habitats for dragontlies to be damaged and their populations to be
disrupted. This is also supported by IUCN (2021). Which states that
more than a quarter of the total dragonfly species in Southeast Asia are
threatened with extinction, due to the destruction of the wetlands, which
are the natural habitat of dragonflies. Therefore, research and conserva-
tion of the diversity of dragonfly species in urban areas are urgently
needed.

The existence of damage and pollution in an urban area can be a
major factor affecting the differences in the structure of the dragonfly
community in an unspoiled area (Vilenica & Mihaljevi¢ 2022). The fac-
tors that most influence the community of dragontlies in cities are the
presence of polluted aquatic habitats and also the presence of riparian
vegetation (Maldonado-Benitez et al. 2022). Research on the community
structure of dragonfly in a variety of habitats in urban East Java is still
very limited, especially in the city of Surabaya. This research is the first
research on the community structure of the dragonfly in various types of
habitats in the city of Surabaya, and it was carried out in the Lakarsantri
District.

Lakarsantri District is an urban area that still has green open space
with various freshwater ecosystems, including rice fields, rivers, ponds,
and reservoirs. The existence of various types of aquatic ecosystems has a
good chance of developing into a natural habitat for different species of
dragonflies. But with population growth and increasing human activities
that continue to occur, as well as the absence of dragonfly research on
various types of ecosystems in the Lakarsantri District, this research is
very important to do. Therefore, the purpose of this study was to ascer-
tain the diversity and community structure of dragonflies in various habi-
tat types in the Lakarsantri District.

MATERIALS AND METHODS

Time and Location Study

Data collection was carried out from July to September 2021. Data col-
lection was carried out once a month during sunny conditions with ob-
servation time from 08.00 am to 04.00 pm with rest time from 11.00 am
to 01.30 pm. This research was conducted in Lakarsantri District, Sura-
baya City, East Java, Indonesia. The observation location based on the
various types of habitats that can be found in each of the four research
locations namely Pond, Reservoir, River, and Rice field (Figure 1) so that
each location represented one habitat type (Figure 2).

Data Collection

Data collection used the modified Visual Encounter Survey (VES) tech-
nique, which is a direct observation technique. These observations were
carried out by tracing all the observation locations determined by noting
the variety of dragonfly species and counting the number of each species'
individuals that were observed. Observation of dragonflies using the VES
method on several habitat types in Lakarsantri District was modified us-
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ing the Transect method (Oppel 2006) and Belt Transect (Haritonov &
Popova 2011). The transect method was an observation method by fol-
lowing a predetermined straight line and was used at a river research lo-
cation. While the Belt Transect method involved making observations
while traveling along a predetermined circular line and was used at re-
search sites of pond, reservoir, and rice field. The research sites were se-
lected based on the different habitat types from every location and their
potential as dragonfly natural habitats (Purposive Random Sampling).
Data was collected by captured dragonflies using a sweeping net,
then each body part was documented in detail using a camera. Every
dragonfly found is also documented when in the wild for aesthetic pur-
poses. Each individual that has been collected or documented is then

Table 1. Description of research location.

Coordinate point

Location Tatitude Longitude Description

Pond S7° 19’ 33.8 E112°40" 25.6 A pond is a body of stagnant water located in cultural heritage
areas and near settlements. This location consists of water
plants, herbaceous vegetation, and some trees.

Reservoir 57018 2.3 E112° 39 40.9 A reservoir is a body of stagnant water that is used as a tour-
ist and fishing spot and is located near settlements. This loca-
tion consists of herbaceous vegetation and some trees.

River S7° 19’ 13.0 E112°41 8.0 A river is a body of water that flows. This location is dominat-
ed by grass vegetation.

Rice field S70 20" 7.7 E112° 39 54.2 A rice field is a land that has stagnant waters and a pond as an
irrigation system. This location is dominated by rice plants.
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Figure 1. Study location maps.

-3-



J. Tropical Biodiversity and Biotechnology, vol. 08 (2023), jtbb76690

identified to the species level. Dragonfly species identification was con-
ducted using the morphological feature of each individual according to
the identification key including body size, color, pattern, wings venation,
and tuft shape. Identification was carried out using an identification man-
ual (Orr 2005; Kalkman & Orr 2013; Orr & Kalkman 2015; Setiyono et al.
2017). This study's data collection included consideration of microclimate
elements like light intensity, humidity, and air temperature. The air tem-
perature and humidity factors were measured using a Thermo hygrome-
ter, and the light intensity factor was measured using a light meter. Veg-
etation data collection was also carried out by identifying the dominant
types of plants found at the study site.

Data Analysis

Data obtained was then analysed for the diversity value using the Shan-
non-Wiener index (Metcalfe 1989), evenness index, dominance index
(Magurran 2004), relative abundance, and frequency of attendance. With
the following formula:

H’—Z(mf ni)
“4N N

Information:
H' = Shannon-Wiener diversity index
ni = Number of individuals of type i

N = Number of individuals of all types

HF
E =
In S
Information:
E = Evenness index

Figure 2. Documentation research site (A) Pond, (B) Reservoir, (C) River, (D), Rice field.
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H = Shannon-Wiener diversity index
S = Number of species
D— ni,
-5 ()
Information:
D = Dominance index
ni = Number of individuals of type i
N = Number of individuals of all types

ni
RA = N x 100%

Information:
RA = Relative abundance
ni = Number of individuals of type i

N = Number of individuals of all types

Total posts found species i
F= x 100%
the total of posts

Information:
PF = Presence frequency

The next analysis was principal component analysis (PCA). This
analysis was used to determine the relationship between location of
observation with the results of measurements of abiotic factors
(environmental) and biotic index (Koneri et al. 2022). PCA analysis using
Paleontology Statistical software (PAST 4.03 software). The similarity of
dragonfly composition using the UPGMA cluster analysis method (index
Bray-Curtis), and the correlation of biotic factors with abiotic factors
were analyzed using PAST 4.03. Calculation of the mean and standard
deviation using the software of Statistical Program for Social Science

(SPSS 24).

RESULTS AND DISCUSSION

Based on observations made on various types of habitats in Lakarsantri
District, 22 species from 4 families with a total of 827 individuals were
found (Table 2). In the suborder Anisoptera found 15 species of dragon-
flies from 2 families namely Gomphidae and Libellulidae with a total of
671 individuals. While in the suborder Zygoptera found 7 species from 2
tamilies, namely Coenagrionidae and Platycnemididae with a total of 156
individuals. Most of the dragonfly species that were found, namely 19
species, had a conservation status of Least Concern (LC). However, two
species with Data Deficient (DD) conservation status were also found,
namely Neurothemis feralis and Pseudagrion nigrofasciatum, as well as one
species with Not Evaluated (NE) conservation status, namely Zyromma

obtusum.

The results of this study indicated that dragonflies belonging to
suborder Anisoptera had more species and individuals than suborder Zy-
goptera. Almost all research sites have areas dominated by open habitats
with understorey vegetation and some trees, making them suitable habi-
tats for dragonflies of the suborder Anisoptera. Members of the Anisop-
tera were often found in open habitats to look for food and most of them
were flying at a fairly high intensity of sunlight (Kalkman & Orr 2013).
In addition, they also have excellent flight abilities leading to a wider
range of cruising. Members of Anisoptera can adapt to urban environ-
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ments and also with high roaming abilities, the Anisoptera is not very
dependent on the availability of food around the waters.

There were fewer members of the suborder Zygoptera in this study
than the suborder Anisoptera, which could be because Zygoptera had a
higher sensitivity to pollution. This is following (Maldonado-Benitez et
al. 2022), who reported that in poor habitat conditions the abundance of
Zygoptera was reduced. The presence of aquatic plants and riparian
vegetation in the habitat also impacts the presence significantly and
abundance of the Zygoptera. Because of the vegetation can be a natural
habitat for various small insects that are a source of food for dragonflies.
Zygoptera has the ability to fly and a low cruising range makes
Zygoptera highly dependent on the availability of food in a location.

Considering the analysis of the study's dragonfly’s presence data
for frequency, it showed that most of the dragonfly species encountered
had the characteristics of their respective natural habitats. So that not all
species can be found in all research locations. Of all the species found,
there were only four species that had a presence frequency value of 100%,
which means that these species were found in all locations of this study
(although not always found every month), namely at the pond, reservoir,
river, and rice field (Table 1). The four species are Brachythemis contami-
nata (Figure 4-C), Crocothemis servilia (Figure 4-E), Orthetrum sabina
(Figure4-I), and Agriocnemis femina (Figure 3-A). These four species can
be found in all locations because these four species have a relatively high
tolerance for environmental disturbances or changes. This is in accord-
ance with (Kulkarni & Subramanian 2013; Irawan & Rahadi 2016), who
reported that Brachythemis contaminata species have low sensitivity to dis-
turbances, therefore, they are still present in contaminated waters. There
are several different habitats where Brachythemis contaminata species can
be found, including riverbanks, lakes, ponds, and other calm waters
(Lieftinck 1934; Irawan & Rahadi 2016).

Figure 3. Documentation of suborder Zygoptera (A) Agriocnemis femina, (B) Agriocnemis pygmaea, (C) Ceriagrion
praetermissum, (D) Ischnura senegalensis, (E) Pseudagrion rubriceps, () Copera marginipes (Photo: Muhamad Azmi
Dwi Susanto, 2021).
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Crocothemis servilia Species is present in many different kinds of
ecosystems, including ponds, rice fields, rivers, and swamps (Pamungkas
2016). Additionally, species of Crocothemis servilia are frequently observed
perching on the tips of nearby plants (Setiyono et al. 2017). The
Orthetrum sabina species can also be found in various types of habitats
(Kalita & Ray 2015). According to (Haissoufi et al. 2015), Orthetrum
sabina species can be found in habitats of lakes, ponds, rice fields, to
swamps. And can develop well in non-flowing waters (Pamungkas 2016),
to slow-flowing streams (Kumar 1984). Also, the Agriocnemis femina
species can be discovered in a variety of habitats. that have grass
vegetation around puddles (Setiyono et al. 2017). In addition, the
Agriocnemas femina species can also be found in waters containing aquatic
plants such as water hyacinth (Nicolla et al. 2021).

The similarity level of the research locations was analyzed using
the Bray-Curtis index. The parameter used is the species composition of
dragonflies in each research location. Based on the similarity analysis of
the composition of dragonflies, there are two groups: river and rice field,
and reservoir and pond (Figure 5). River and rice field have the same lev-
el of dragonfly composition similarity; there are six species found in these
two locations, namely Agriocnemis femina, Pantala flavescens, Macrodiplax
cora, Crocothemis servilia, Orthetrum sabina, and Brachythemis contaminata
(Table 2). Whereas in other groups, reservoir and pond have the same

Ry

3
&
4

|
¢
»
1
1

i

gy
Figure 4. Documentation of suborder Anisoptera (A) Ictinogomphus decoratus, (B) Acisoma panorpoides, (C)
Brachythemis contaminata (D) Brachydiplax chalybea, (E) Crocothemis servilia, (F) Diplacodes trivialis, (G) Macrodiplax

cora, (H) Neurothemis feralis, (I) Orthetrum sabina, (J) Pantala flavescens, (K) Potamarcha congener, (L) Rhyothemis
phyllss, (M) Rhodothemis rufa, (N) Tholymis tillarga (Photo: Muhamad Azmi Dwi Susanto, 2021).
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level of composition similarity; there are 14 species that can be found in
these two locations, namely Agriocnemis femina, Agriocnemis pygmaea,
Ischnura senegalensis, Acisoma panorpoides, Brachydiplax chalybea, Brachythe-
mis contaminata, Crocothemis servilia, Diplacodes trivialis, Orthetrum sabina,
Potamarcha congener, Rhodothemis rufa, Rhyothemis phyllis, Tholymis tillarga,
and Ictinogomphus decoratus (Table 2).

Similarity
o o = o o o o -
LET] A= i (=1 =4 o w L=
1 L 1 1 1 1 L J
River
Rice Field
Reservoir
Pond

Figure 5. Similarity of dragonfly composition.

Rice Field

River

Reservoir -
Pond -

0% 10%  20%  30%  40% 50%  60% 70%  80% 90% 100%

B Ghomphidae Libellulidae  ®mCoenagrionidae M Platycnemididae

Figure 6. Differences in family composition.

The composition of the dragonfly family found in this study
showed that the Libellulidae and Coenagronidae families could be found
in all research locations (Figure 6). Meanwhile, in the Platycnemididae
family, it can only be found at the pond location and only one species is
tound, namely Copera marginipes (Figure 3-I'). This can be due to the fact
that the pond location has a type of aquatic stagnant ecosystem with a
closed canopy and there is quite dense vegetation, so that at this location
it has characteristics that match the natural habitat of the Copera margini-
pes species. This statement is supported by (Furtado 1974), who reported
that Copera marginipes species are often found perching on aquatic plants
or grasses in stagnant waters such as ponds. Copera marginipes species are
also often found in habitats with closed canopies (Irawan & Rahadi 2016).

In the Gomphidae family, only one species was found, namely
Ictinogomphus decoratus (Figure 4-A), and also only found in two locations,
namely Pond and Reservoir. This is because at both locations, the
members of the Gomphidae family have a stagnant aquatic ecosystem
type and have tree vegetation and bamboo vegetation. This statement is
supported by (Pamungkas 2016), who reported that the species

-9-



J. Tropical Biodiversity and Biotechnology, vol. 08 (2023), jtbb76690

Diversity index

Ictinogomphus decoratus can be found in stagnant water habitats. In
addition, the species Ictinogomphus decoratus is typically observed perched
on the ends of dry branches, bamboo, or tree trunks (Rahadi et al. 2013;
Setiyono et al. 2017).

Based on the evenness index analysis, the location with the most
value is along the river, namely E = 0.88, and the lowest is the reservoir,
namely E = 0.45 (Figure 7). Meanwhile, the highest dominance index is
the reservoir with a value of D = 0.24- and the lowest is a pond with a val-
ue of D = 0.13 (Figure 7). The river location has the lowest evenness val-
ue because it has species with an abundance that is not much different,
namely the species that has the highest number, namely Pantala flavescens
(16 individuals), and the least Brachythemis contaminata and Macrodiplax
cora with a total of 8 individuals. While the reservoir location has the
lowest evenness value as well as the highest dominance value because at
this location there is a species that dominates, namely Brachythemis con-
taminata with a total of 108 individuals.

Based on analysis of the Shannon-Wiener index, it shows that the
highest value of dragonfly diversity is in a variety of habitats in Lak-
arsantri, namely at the observation location of Ponds with a value of H'=
2.40. Furthermore, at the reservoir location, namely H'=1.94, the rice
field location, namely H'=1.88, and at the river observation location the
location with the lowest dragonfly diversity index value with a value of
H'= 1.77 (Figure 7). The diftference in species diversity of dragonfly in-
fluences vary depending on the observation location, including the habi-
tat type (Perez & Bautista 2020), microclimate (Borisov 2006), and vege-
tation (Silva et al. 2010).

At the location of the pond, 20 species from 4 families were found
with a total of 463 individuals (Table 2). There are 6 species found only
in this location, namely Neurothemais feralis, Zyxomma obtusum, Ceriagrion

m Pond

Reservoir

1,00 -
0,80 -
>
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=]
£ 0,60 -
a
e
S 0,40
Qv
=3
(W]
0,20 A
0,00
m River m Rice field m Pond Reservoir mRiver mRice field

0,30
0,25
0,20
0,15

0,10 -

Dominance index
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0,00

m Pond Reservoir mRiver M Rice field

Figure 7. Result of diversity, evenness and dominance index.
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praetermissum, Pseudagrion nigrofasciatum, Pseudagrion rubriceps dan Copera
marginipes. The pond has the highest diversity index value of any re-
search site (Figure 7), this can be because at this location a variety of
vegetation supports the survival of dragontlies. The vegetation factor at
the location of the pond is one of the important factors in a natural habi-
tat for the dragonfly community (Nagy et al. 2019). Vegetation condi-
tions are one of the key elements that significantly influences the pres-
ence and diversity of dragonfly species in a place. Some dragonfly fami-
lies also need vegetation such as understorey to lay eggs when breeding,
especially the Suborder Zygoptera such as Coenagrionidae (Remmers et
al. 2017). Additionally, plants along riverbanks are necessary for dragon-
fly larvae to find food and defend themselves from predators. Adult drag-
onflies use the vegetation on riverbanks as a perch, a place to sunbathe,
and a place to rest (Silva et al. 2010).

There is some vegetation in the pond location, including aquatic
plant vegetation, herb, and tree vegetation (Table 3), these three types of
vegetation have different dragonfly community structures. The aquatic
plant vegetation (Ipomoea aquatica and Eichhornia crassipes) found species
of Ceriagrion praetermissum, Pseudagrion rubriceps, Copera marginipes,
Brachythemis contaminata, Rhodothemis rufa, and Ischnura senegalensis. In the
herb vegetation found on the banks (Eleusine indica dan Pennisetum sp.)
and around the pond, species Ischnura senegalensis, Agriocnemis pygmaea,
Agriocnemis femina, Diplacodes trivialis, Acisoma panorpoides, Neurothemis
Sferalis, and Orthetrum sabina and was found. In addition, in the grass
(Eleusine indica) vegetation which is quite dense at the edge of the pond,
the species Tholymis tillarga was found. The presence of herbs (Bambusa
sp.) and tree vegetation (Ficus benjamina, Muntingia calabura, and
Swietenia macrophylla) at the pond location can be a factor in the discovery
of Ictinogomphus decoratus and Zyxomma obtusum species in this study.

In addition to the vegetation factor, the pond location also has an
open canopy condition and some locations have a closed canopy
condition. The canopy is one of the important factors in the composition
of the natural habitat of dragonflies. In the natural habitat of dragonflies,
the canopy is one component that affects the diversity and abundance of
dragonfly food sources, namely small insects (Davis et al. 2011). Some
varieties of dragonflies need a canopy to shield them from excessively
bright sunlight (Nugrahani et al. 2014). An open canopy at a location
increases the light's intensity, which will change the area's air
temperature. So that in open canopy conditions, dragonflies are usually
used to sunbathe. Meanwhile, the denser canopy condition causes the
speed of air temperature and the intensity of sunlight to not be hindered
from entering. So in closed canopy conditions, dragonflies are usually
used to rest (Paulson 2009).

Table 3. Types of plants at the research site.

No Type Plant Species Pond Reservoir River Rice field
1 Tree Ficus benjamina + - - -
2 Tree Muntingia calabura + + - -
3 Tree Swietenia macrophylla + - - -
4 Herb Musa paradisiaca + + - -
5 Herb Bambusa sp. + + - -
6 Herb Pennisetum sp. ++ ++ + -
7 Herb Eleusine indica ++ + ++ +
8 Herb Oryza sativa - - - ++
9  Aquatic plant Ipomoea aquatica + + - -
10 Aquatic plant Eichhornia crassipes + - ++ -
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The river is the research location in this study with the lowest di-
versity index value (Figure 3), with 7 species from 2 families found with a
total of 62 individuals (Table 2). At the location, the river has a flowing
water ecosystem type with a very open canopy condition with a sunlight
intensity of 32767 Ix (Figure 8). So that some species of dragonflies do
not have a place to shelter when the sunlight intensity is very high.
Therefore, the composition of dragonflies found in open areas mostly has
the ability to adapt in places with high sunlight intensity. Species found
at this location were Agriocnemis femina, Ischnura senegalensis, Orthetrum
sabina, Macrodiplax cora, Pantala flavescens, Crocothemis servilia and
Brachythemis contaminata.

Sunlight is one of the factors in providing dragonfly flying activity
(Gotorth 2010). This is because most dragontflies live diurnal and only fly
in cloudy sunny conditions or at dusk (Samways 2008). In their natural
habitat, dragonflies' activity is primarily influenced by the brightness of
the light. Dragonflies will sunbathe and hunt for food at the ideal light
intensity, but if the light is too high or too low, they will rest and seek
shelter (Corbet 1962). In addition to the intensity of sunlight, which af-
fects the presence and activity of dragonflies at a location are tempera-
ture (Schalkwyk et al. 2014) and humidity (Samraoui et al. 1998). Tem-
perature and humidity also determine the activity of dragonflies to locate
a place to rest, a time to fly, and a moment to mate (Corbet 1962).

Microclimate differences which include temperature, humidity, and
light intensity at each location and time of observation, caused not all
species to be found in the three repetitions in each month (Table 4). In
addition, the flying ability of each dragonfly can also affect the difference
in the presence of dragonflies in each repetition. This is because the
roaming ability of each type of dragonfly is different and if it has a high
cruising ability, it will have great potential to move locations easily.

In the analysis of this community structure study, there are abiotic
factors that influence the community structure of the dragonfly. The
sunlight intensity was negatively correlated with diversity index, abun-
dance, and species richness of dragontlies (Figure 9). The intensity of
sunlight greatly affects the abundance and species richness of dragonflies,
the higher the light intensity, the lower the abundance and species
richness. As the results of observations show, the river location, which
has the highest sunlight intensity value (Figure 8), has the lowest species
richness and abundance, namely 7 species and 62 individuals (Table 2).
While the location with the lowest light intensity, namely a pond with an
intensity value (Figure 8), has the highest species richness and abun-
dance, namely 20 species and 463 individuals (Table 2). This can be
because dragonflies generally have a sensitivity to sunlight intensity that
is too high, but some species are resistant to high light intensity.
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Figure 8. Results of light intensity, air temperature, and air humidity.
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Table 4. Presence of species at three months.

Species

July August September

=

Lz Ls L4 L1 L2 Ls L4 L1 L2 Ls L4

Ictinogomphus decoratus
Acisoma panorpoides
Brachythemis contaminata
Brachydiplax chalybea
Crocothemis servilia
Diplacodes trivialis
Macrodiplax cora
Neurothemis feralis
Orthetrum sabina
Pantala flavescens
Potamarcha congener
Rhyothemis phyllis
Rhodothemis rufa
Tholymis tillarga
Zyxomma obtusum
Agriocnemis femina
Agriocnemis pygmaea
Ceriagrion praetermissum
Ischnura senegalensis
Pseudagrion nigrofasciatum
Pseudagrion rubriceps
Copera marginipes
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The intensity of sunlight has a negative correlation with the
diversity index, so an index of sunlight intensity that is too high will
cause a low catch of dragonflies. As the observation results show, the lo-
cation of the river that has the highest sunlight intensity value has the
lowest diversity index value, namely H' = 1.77 (Figure 7). Meanwhile,
the pond location that has the lowest light intensity has the highest di-
versity index value, namely H' = 2.40 (Figure 7). This can be because
dragonflies choose to rest and roost to avoid the high intensity of
sunlight.

Humidity negatively correlates with the evenness index (Figure 9).
This shows that the higher the humidity value, the lower the evenness of
the dragonfly. As the observation results show, the results showed that
the reservoir location which had the highest humidity value, namely
64.6% (Figure 8), had the lowest evenness index value, namely E = 0.7
(Figure 7). Meanwhile, the river location that has the lowest humidity
value of 54.33% (Figure 8), has the highest index value of E = 0.91
(Figure 7). This can be because most species of dragonflies require
sufficient humidity to support their flight activity. If the humidity value
is too high, only certain species can survive, so the evenness value is low
and a certain species dominance is formed.

The PCA analysis findings regarding the interaction between
abiotic and abiotic factors to the structure of the dragonfly community
showed that the two axes of the main components made up the total
contribution of 95.01% (Figure 10). All variables have almost the same
vector length, but the dominance, humidity, and evenness variables have
longer vectors, which means that these 8 variables have more varied
values than other variables. The light intensity variable (abiotic factor)
with the dominance variable (biotic index) has a positive correlation
(Figure 10). This shows that the higher the light intensity value, the
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Figure 9. Correlation between biotic and abiotic factors at the research site. Sp rich = Species richness, Abund =
Abundance, E = Evennes index, D = Dominance index, H" = Diversity index, Temp = Temperature, Hum = Hu-
midity, and Light = Sunlight intensity. **significant >0.001, *significant 0.01-0.05.
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Figure 10. PCA ordinations of four locations.

higher the dominance index will be. This is because only certain species
can adapt to high sunlight intensity, so that it will form the dominant of
certain species and cause species diversity to be lower. In addition, air
temperature also has a positive correlation with evenness index values.

CONCLUSION

The diversity of dragontlies found in various types of habitats in the Lak-
arsantri Sub-District includes 22 species from 4 families: Gomphidae, Li-
bellulidae, Coenagrionidae, and Platycnemididae. Ponds are the observa-
tion sites that have the highest diversity index value, with a value of H' =
2.40, while the river location has the lowest diversity index value, with a
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value of H' = 1.77. Because of the pond's location in stagnant waters with
a variety of vegetation, this location has a composition of the dragontly
community structure that does not change quickly and has the highest
diversity value. At the level of similarity in the composition of the drag-
onfly community structure, the location of the river has similarities to
rice fields, while the location of the reservoir has the same level as ponds.
This research shows that various aquatic ecosystems in urban areas can
become natural habitats for dragonfly communities, especially pond eco-
systems. Therefore, the quality of the aquatic environment in urban areas
must be maintained so that dragonfly populations are maintained.
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