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ARTICLE INFO ABSTRACT

The purpose of this research is to find the temporal distribution pattern

Avrticle history of the visiting of Arthropods on these wild plants. This descriptive and
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method developed by Frei and Manhart (1992). Observations were

5:%;\22;?; done with 10 repeats, consisting of 10 tempos with 15 minutes
Frequency of Visiting Temporal duration. Data relating to the temporal distribution of Arthropods on
Distribution Centella asiatica L these wild plants were presented as diagrams and interpreted
Synedrella nodiflora (L) Gaertn descriptively. The result of this research can be described as follows:

There was a difference between the temporal distribution of Arthropod
visiting the wild plants Centella asiatica L. and Synedrella nodiflora
(L) Gaertn. For the Centella asiatica L the highest visitor number was
at 10.00 am while for the wild plant Synedrella nodiflora (L) Gaertn it
was at 11.20 am.
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A. INTRODUCTION

The tea plant is a subtropical plant that has long been known in human civilization.
Tea is one of the leading commodities in the plantation sector and many farmers are
cultivating it. In the cultivation of agriculture can not be separated from plant pests, as well
as in the cultivation of tea plant agriculture. In the cultivation of tea in Indonesia, pest
problems cause significant crop damage. The intensity of pest disorders in tea plants is
generally quite high (Styamidjaja, 2000).

Initially, pest control was carried out simply, namely biologically using simple tools
such as bat. The vast area of agriculture makes these simple methods no longer effective to
use because they are unable to stem the increase in pest populations so that pest control is
done chemically, using synthetic pesticides. The use of synthetic pesticides is detrimental

8


http://ejournal.umm.ac.id/
http://u.lipi.go.id/1422867894
http://u.lipi.go.id/1460300524
mailto:doraturistaofficial@gmail.com
http://creativecommons.org/licenses/by-sa/4.0/

PENBIOS: Jurnal Pendidikan Biologi dan Sains
Vol. 05, No.01, May 2020, pp. 08-16

to the environment, health, and economy. Implementation of pest control in tea plantations
needs to be improved with the main principle of choosing an environmentally friendly way
without using chemicals. As an alternative to controlling and suppressing chemical
pesticides, specifically to protect tea plants from pests, the Gambung Tea and Quinine
Research Center (PPTK) has issued recommendations using biological control methods by
utilizing natural enemies. The different types of biological control agents (BCAS) including
predators, parasites (parasitoids), and pathogens (fungi, bacteria, viruses, and virus-like
particles, protozoa, and nematodes) (Kwenti, 2017).

Rohman (2008) states that the biological control that can be applied is the
empowerment of biotic factors in the tea agroecosystem through habitat management. One
way to manage habitat is to increase the role of wild plants around tea plants as refugia
(Turista, 2011). Refugia is a term for wild plants that are used as natural enemies habitat.
Habitat management is carried out to increase the number of natural enemy populations
(Helenius in Rohman, 2008). Refugia plants are types of plants that can provide shelter,
additional food sources, or microclimate which are beneficial for natural enemies, such as
predators and parasitoids (Rohman, 2008). Plants favored by natural enemies are often
wild plants and are categorized as weeds, which are wild plants that interfere with
agriculture (Harahap and Tjahyono, 1994 in Kholishotin, 2002).

In the tea plantation area there are many types of animals that have ecological
functions as pests, predators and parasitoids (Departement Pertanian, 2002). The types of
predators, parasitoids and pests are incorporated in the Arthropod phylum. Arthropods
really need to be preserved so that the balance of the ecosystem is maintained and the pests
that attack tea plantations can be controlled naturally (without using pesticides). One way
to protect Arthropods is to preserve their alternative hosts, which are wild plants.

Centella asiatica L. and Synedrella nodiflora L. Gaertn are wild plants existence can
be found in the tea plantations. Based on Rohman's research (2008) on a laboratory scale
using a wild plant olfactometer Centella asiatica L. and Synedrella nodiflora (L) Gaertn
able to attract some Arthropods natural enemy.

Arthropods have different temporal distributions. Rhythm in insects is called a
biological clock (Purwanti, 2011). Biological clocks allow Arthropods to determine when
time to activity and to rest. The existence of a rhythm in insects results in the division of
two living groups, namely diurnal (active during the day) and nocturnal (active at night).
Arthropod temporal distribution can be used as a basis for when integrated pest
management (IPM) is implemented. By knowing the temporal distribution of Arthropods,
it is expected that the application of IPM will run well and on target.

The distribution of Arthropods in visiting wild plants shows that the Arthropods are
interested in that wild plants and have used them as habitat. But how is the frequency of
Arthropods daily visit in wild plants is still unknown. Based on the exposure that has been
stated, it is necessary to conduct a research entitled "Frequency of Arthropods Daily Visits
on Centella asiatica L. and Synedella nodiflora (L) Gaertn in the Wonosari Singosari Tea
Plantation Area in Malang Regency".

B. METHOD
Research site conducted at the Tea Plantation Wonosari Singosari Malang
Regency. The population in the study is all arthropods in the Tea Plantation Wonosari
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Singosari Malang Regency. The sample in the study are all arthropods observed in the
same patch of Centella asiatica L. and Synedrlla nodiflora (L) Gaertn on tea clone TRI
2025 had been determined.

The tools used during this study include digital cameras, stationery, anemometer,
Thermo hygrometer, lux meters, and binoculars for support this observation. As a
supporter of determination required insect book "The Pest of Crops in Indonesia”
(Kalshoven, 1981), "Destructive and Useful Insect Their Habits and Control" (Metcalf and
Metcalf, 1992), and "Introduction to Lesson Insects (Borror, 1992).

In a preliminary observation is carried out surveys into the field, catch arthropods
using insect nets, the identification of arthropods caught with books determination of
insects, and observation exercises using visual methods of control. The purpose of
preliminary observation is to memorize the type of arthropods in the tea plantation so that
when the study only used visual methods without capturing to minimize the occurrence of
ecosystem damage

Determination of plant observations using the method of cruising. The first step is
to determine a swath of tea clones TRI 2025 and then explore the plot to see a sample of
Centella asiatica L. and Synedrella nodiflora (L) Gaertn to be observed.

The observation method used "visual control” developed by Weisse and Sttetmer
(1991) which has modificated. A visual method of control is a method of direct
observation of arthropods visiting the footage of wild plants by the distance between the
plant observations and observers as far as 2 meters and is done in a certain time.

Table 1. The temporal times of observed

Number Centella asiatica L. Synedrella nodiflora (L) Gaertn

1 7:00 - 7:15 7:20 - 7:35

2 8:00 - 8:15 8:20 - 8:35

3 9:00 - 09:15 9:20 - 9:35

4 10:00 - 10:15 10:20 - 10:35
5 11:00 - 11:15 11:20 - 11:35
6 12:00 - 12:15 12:20 - 12:35
7 13:00 - 13:15 13:20 - 13:35
8 14:00 - 14:15 14:20 - 14:35
9 15:00 - 15:15 15:20 - 15:35
10 16:00 - 16:15 16:20 - 16:35
11 17:00 - 17:15 17:20 - 17:35

Arthropods were observed as many as 10 replicates consisting of 11 temporal with
a duration of 15 minutes per day. The temporal times observed are presents in Table 1
above. The temporal time is repeated in 10 days. The data analysis was performed using
descriptive statistical methods. Data related to the temporal distribution of frequency of
Arthropods daily visits on Centella asiatica L. and Synedrela nodiflora (L) Gaertn
presented in chart form and then interpreted descriptively.

C. RESULTS AND DISCUSSION

Daily visits Frequency of Arthropods on Centella asiatica L. and
Synedrella nodiflora (L) Gaertn wild plant are fluctuating each time. This is due to
the temporal distribution of arthropods have different. In the event of eating and being
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eaten arthropods can be divided into pests and natural enemies. Arthropod pests are
herbivores while the natural enemies are carnivore arthropods. The frequency of Arthropod
pests on Centella asiatica L. and Synedrella nodiflora (L) Gaertn wild plant is present to
Figure 1, and the frequency of Arthropod natural enemies on Centella asiatica L. and
Synedrella nodiflora (L) Gaertn wild plant is present to Figure 2.

Figure 1 shows that there are differences in the temporal distribution of pests in
both wild plant Centella asiatica L. and Synedrella nodiflora (L) Gaertn. The highest
visits of Gryllidae pests on wild plant Centella asiatica L. and Synedrella nodiflora (L)
Gaertn there at 11.00. Gryllidae generally active at night (Kalshoven, 1981), but the
observation was found that both in Centella asiatica L. and Synedrella nodiflora (L)
Gaertn Gryllidae have the highest traffic at 11:00. This may be due to environmental
conditions in the tea gardens are always foggy, so the light intensity and temperature to be
low and Gryllidae thought it was still night. Darmawan (2008) explains that the presence
of animals in a place determined by the conditions and environmental factors in place,
allowing the species to continue his life (eating and breeding).
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Figure 1 The mean frequency of visits Arthropod pests: a) on the wild plant Centella asiatica
L. b) on the wild plants Synedrella nodiflora (L) Gaertn

The highest visits of Drosophyllidae in Centella asiatica L. occurs at 09.00 and on
wild plants Synedrella nodiflora (L) Gaertn occurs at 15:20. This is related to abiotic
factors that support its activities. At 09.00, the lux light intensity is 678.5, the temperature
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is 24.30 C, the humidity is 75.6%, and the wind speed is 1388 m / s. At 15:20, the lux light
intensity is 678.5, the temperature is 24.30 C, the humidity is 75.6%, and the wind speed is
1218 m/s. At 9:00 and 15:20 abiotic factors are relatively equal. Odum (1993) states that
the insect has a specific temperature range where he can live. Outside the temperature
range of insects will die of cold or heat. Humidity controls the sharing of activity among
other animals, motor activity, and food (Susanto, 2000). Many types of insects have a
narrow tolerance limit against moisture.

In the Centella asiatica L. wild plant, Acrididae visits occurred during the
observation time, but the visit was highest at 09.00. In the Synedrella nodiflora (L) Gaertn
wild pint, Acrididae only visit at 8:20. This is in accordance with the opinion Suheriyanto
(2008) which states that herbivorous arthropods spent much of his life by being around
plants, take the plant, and took the plant and use it for survival and reproduction. In
addition, Kalshoven (1981) also stated that the Acrididae generally active throughout the
day. During the observation, Acrididae is only one visit to Synedrella nodiflora (L) Gaertn.
This is probably due to the Acrididae not native wild plant pests Synedrella nodiflora (L)
Gaertn but only perform the migration. Individuals of a population can be scattered out of
the population to other places (Oka, 2005).

During the observation, Papilionidae has visited in the morning, afternoon, and
evening. This is related to active time, namely during the day. The butterfly is a diurnal
insect that plays a role in the balance of the ecosystem, helps pollination of plants and
bioindicator changes in environmental quality (Purwaningsih et al., 2015) Visits
Papilionidae highest in wild plants Centella asiatica L. occurred at 15:00 to 17:20, whereas
in wild plants Synedrella nodiflora (L) Gaertn highest visits occur at 14:20.

Based on the observation, each arthropod pests have the highest frequency of visits
at different times. This is influenced by abiotic factors that can tolerance and long time
host of the invention. Nugroho (2008) stated that some insects take a long time in the space
around the sample to find the source of the smell that drew him and some did not take a
long time. Tettigoniidae, Pentatomidae, and frequency of visits Cucurlionidae have a few
and not always found in every observation time. This may be due to the family
Tettigoniidae, Pentatomidae, and Cucurlionidae migrant pests.
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Figure 2 The mean frequency of visits a Natural Enemies: a) on Wild Plant Centella

asiatica L. b) on Wild Plant Synedrella nodiflora (L) Gaertn

Figure 2 shows that there are differences in the temporal distribution of natural
enemies in both Centella asiatica L. and Synedrella nodiflora (L) Gaertn wild plant.
Natural enemies that have discussed only the high frequency of visits. In the Centella
asiatica L. wild plant, they are Gryllidae, Formicidae, Coccinellidae, Syrpidae, Culicidae,
Lycosidae, Vespidae, Dollichopopidae. In the Synedrella nodiflora (L) Gaertn wild plant,
they are Formicidae, Gryllidae, Syrpidae, Dollichopopidae, Vespidae, Lycosidae, and
Coccinellidae.

Formicidae dominates Centella asiatica L. and Synedrella nodiflora (L) Gaertn
wild plants. This family has the highest number of visits and can always be found at each
time of observation. The highest visits of Formicidae because they are alive and doing
activities together. Rahmawaty (2000) stated that the Formicidae can reach 70% of the
population of tropical soil fauna, so the family can be easily found in large numbers.
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Formicidae also has a high tolerance limit of the food so that survival is not constrained by
shortages of food and the population becomes very large. In the Centella asiatica L. wild
plant, Formicidae highest visits occurred at 10:00 while on Synedrella nodiflora (L) Gaertn
wild plants, the highest visits of Formicidae occurs at 09:20 and 12:20. Formicidae visit
each rise and fall time is affected by migration. Formicidae is a social creature, so in
general, Formicidae migrating in large numbers. This is supported by Metcalf and Metcalf
(1981) which states that all Formicidae are social insects and live in colonies composed of
castes.

Coccinellidae are found throughout the observation time. Coccinellidae on Centella
asiatica L. wild plant has the highest visits at 11:00. In the wild Synedrella nodiflora (L)
Gaertn, the highest visits of Coccinellidae at 15:20. This is in accordance with the Tobing
(2007) and Wagiman (1997) which states that the activities of these predatory beetles eat
higher in periods of light than dark periods.

Syrpidae has the highest visits on wild plant Centella asiatica L at 14.00 while in
the wild Synedrella nodiflora (L) Gaertn highest visit of Syrpidae at 15:20. During the
observations, Culicidae have visits in the morning, afternoon, and evening. This is because
the Culicidae are diurnal animals (Guimaraes, 2000).

Lycosidae found almost all the time either on wild plants Centella asiatica L. and
Synedrella nodiflora (L) Gaertn. This is in accordance with the Barry (2010) which states
that the Lycosidae are jumping spiders active throughout the day, makes no nest, but roam
the plant looking for prey and may pounce on its prey quickly, it can even catch a fly in
flight and can capture prey bigger than his body. During observations, also found that
Lycosidae has a high frequency of visits. The number of visits Lycosidae influenced by
vegetation structure in the vicinity. Foelix (1996) suggests that the spider’s community is
highly dependent on the plant community. The highest visits of Lycosidae in Centella
asiatica L. wild plants occurred at 10:00 while on Synedrella nodiflora (L) Gaertn wild
plants at 11:20.

Vespidae visiting Centella asiatica L. and Synedrella nodiflora (L) Gaertn wild
plants start at 09.00 until 15:20. This is because the Vespidae are diurnal insects
(Koerniawan, 2005). The highest visits of Vespidae in Centella asiatica L. wild plants
occurs at 14.00 while in the wild Synedrella nodiflora (L) Gaertn at 15:20. The highest
visits of Dollichopopidae in Centella asiatica L. wild plants occurs in 09.00 while in the
Synedrella nodiflora (L) Gaertn wild plants at 08:20.

Every family of arthropod has the different highest visits at different plants. This is
influenced by abiotic and biotic factors. Suheriyanto (2008) states that insect populations
can not increase to infinity but showed uncontrolled fluctuations caused by the interaction
between the insect population with the environment, including weather, food, shelter, and
natural enemies. Also, visit a different highest in plants of different habits are also caused
by natural enemies that often forage in different places for different meal times. Borror
(1992) stated that they (predators) live apart from their victims and often look for insects in
different places for different meal times. Natural enemies other than mentioned have a very
low frequency of visits. This is possible because natural enemies are migratory animals.
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D. CONCLUSION

Based on the results obtained the conclusion of Centella asiatica L. wild plant
visited by 14 family where 7 families are pests (Gryllidae, Drosophilidae, Papilionidae,
Acrididae, Tettigonidae, Pentatomidae, and Cucurlionidae) and 8 families are natural
enemies (Gryllidae, Formicidae, Coccinellidae, Syrpidae, Culicidae, Lycosidae, Vespidae,
and Dollichopopidae) while Synedrella nodiflora (L) Gaertn wild plant visited by 10
families where 4 families are pests (Gryllidae, Drosophillidae, Papilionidae, and
Acrididae) and 7 families are natural enemies (Gryllidae, Formicidae, Coccinellidae,
Syrpidae, Lycosidae, Vespidae, and Dollichopopidae). Every family of Arthropod has the
different highest visits at different plants. This is influenced by abiotic and biotic factors.
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