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ABSTRACT

Ants are social insects which widespread and play many important roles in an
ecosystem. Myopopone castanea ants are predator for the pre-adult stage of pest Oryctes
rhinoceros which is one of the important pests in oil palm plantations. At the oil palm
plantations, M. castanea and pre-mature stadia from pests O. rhinoceros live on
decaying palm oil stems. This study aimed to explore the existence of M. castanea ants
in oil palm plantations and measure the parameter of abiotic environment in the ant nest
in order to mass rearing of M. castanea ants. Study wascarried out in the laboratory to
support the natural enemy augmentation program in biological control of O. rhinoceros
pest.The exploration of ant nests took place in smallholder oil palm plantations in Tanah
Merah sub-district, Binjai Selatan Subdistrict, Binjai city, North Sumatra Province.
The results showed that the temperature range obtained at the ant nest was 28-31°C, the
humidity was 68-75%, the pH range was 5.9-7, and the weathering rate (C / N ratio)
was 33.93-92.34 %. A suitable abiotic environment will support life and mass rearing of
M. castanea ant colonies.

Keywords: abiotic environment, Myopopone castanea, oil palm, mass rearing

INTRODUCTION

In an ecosystem, ants occupy various ecological niches and play an
important role such as acting as pollinators, predators for herbivorous insects
and scavengers. The role of ants as predators in an ecosystem has been widely
reported (Yamazaki, 2010; Dassou et al., 2015; Oliveira et al., 2012). Various
species of ants are widely used as biological agents for the pest control in the
plantation crops, such as weaver ants (Oecophylla smaragdina) thatis able to prey
on nettle caterpillars (Setoranitens) at the high level of predation reached 83%
(Falahudin, 2013, Nurdiansyah, 2016). Dolichoderus thoracicus can suppress the
attack of Helopeltis sp on cocoa plantations in Sulawesi (Anshary and Pasaru,
2008). The surrounding environment can affect the presence and abundance of
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ant populations. Ants were a sensitive organism to the alteration within their
environment. including organisms that are very sensitive to changes that occur
in their environment (Latumahina et al., 2015).

Myopopone castanea (Hymenoptera: Formicidae) is an ant from the
Amblyoponinae family, most of these ants are predatory ants (Ito, 2010). In
Indonesia, these antsarethe predator of Oryctes rhinoceros (Coleoptera:
Scarabaediae) pest which is one of the important pests in 0il palm plantations
(Marheni, 2012; Junaedi et al.,, 2014; Widihastuty et al., 2018). These ants
attacked the premature stage of O. rhinoceros (larvae and pupae). M. castane ants
are widely found in forests, temperate regions, or in the tropics. In hot regions,
these ants live in the soil (Wilson, 1971). In the palm plantations, M. castanea ants
can be found on fallen palm stems and have decayed due to the aged or because
of stem rot. O. rhinoceros larvae on the palm plantations usually also lived on the
decayed palm trunks and in a pile of organic. The similarity of the living niche
between M. castanea and O. rhinoceros larvae provided a great opportunity to
utilize these predator ants as the potential biological agent for O. rhinocerospest
through natural enemy augmentation program. As mass rearing of a biological
agent, it was necessary to understand the various ecological aspects of the
natural enemy. Information about the ecological aspects of the M. castaneaant,
especially those that encompassed the abiotic environment of ants in the palm
plantations did not exist, yet. Therefore, it needs to explore some information
about the ecological aspects of ants M. castanea in the field, especially about the
microhabitat of ants in the palm plantations, hence it can be applied to the mass
rearing of these ants in the laboratory.

MATERIALS AND METHODS

The study was conducted from February to July 2018 with the
exploration methods in the smallholders” palm plantations in the area of Tanah
Merah sub-district, Binjai Selatan District, Binjai city, North Sumatra Province.

The Ants Nest Exploration

Seeking the M. castane ant colonies was carried out 10 times in the
smallholders” palm plantations. M. castanea ants in the palm plantations were
living on the fallen and decayed trunks and stumps of the palm stems due to the
aged or die of stem rot. The decayed palm stem or stump cut into pieces and
chopped up to find ant colonies (Figure 1) if the ant colonies found then a
thermometer, humidity (Hygrometer) and pH (pH meter) were plunged into the
ant nests to measure the abiotic environment in ant nests. After the abiotic factor
measurement was recorded and completed, the ants were compiled and put into
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a plastic box included the pieces of palm oil stem where the ant nests placed and
taken to the USU Faculty of Agriculture's plant pest laboratory of Sumatera
Utara University for mass rearing.

The pieces of palm oil where the ant nest was then analyzed the C/N
ratio in the laboratory of PT Nusa Pusaka Kencana Asian Agri, Medan. The
obtained results were tabulated and analyzed statistically.

Figure 1. The Ant nests of M. castanea in the pal plantation. a= ant nest in oil
palm stump; b= ant nest in fallen palm oil stems.

RESULTS AND DISCUSSIONS

The results of the measurement of abiotic environmental factors in the M.
castanea ant nests that was explored as follows:

Temperature

The range temperature value during the exploration of the M. castanea ant
nests in the smallholders” plantations is 28 — 31 © C (Figure 2). The plants of oil
palm in the plantation have range agelof 5-20 years old. The palm plantations
between the ages of 15-20 years canopy plants have covered each other so that
the atmosphere in the plantation environment became shadier.
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Figure 2. The range temperature in the ant nest of M. castanea

The temperature range is at the optimal range that needed by the insect
for its life. In an ecosystem, the temperature is able to regulate the growth and
the deployment of animals that live in it (Aneni et al, 2012; Cardoso and
Schoereder, 2014; Wang et al., 2001).

Humidity

Air humidity affects the lives of insects directly or indirectly. The results
showed that the range of air humidity obtained in the M. castanea ant nest
ranged between 68-75% (Figure 3). The ant nests found during the exploration
process in the two plantations were mostly found in the trunks of the palm trees
whose trunks look slightly wet (moist), and the ants usually found in the bottom
of the fallen palm trunk, there were even ant colonies of M. castanea found in the
soil (Figure 4). M. castanea ants like a moist place to make their nests (Wilson
1971). Temperature and humidity are factors that greatly affected the ant life
and activity. It was observed by Ronque et al. (2018) on Camponotus renggeri ants
and Camponotus rufipes which live in the Brazilian savannah area. These ants
were also found alive and make nests on decaying logs.

882



PROCEEDING OF INTERNATIONAL WORKSHOP AND SEMINAR
Innovation of Environmental-Friendly Agricultural Technology Supporting Sustainable Food Self-Sufficiency
ISBN 978-602-344-252-2, DOI: 10.5281/zenod0.3346036

76

74

72
.
6
gl
64
1 2 3 4 5 6 7 8 9 10

Anf nest

=

A1r Hunudity (%)
[=2]

(=2}

Figure 3. The range air humidity in the M. castanea ant nests.

Figure 4. Myopoponecastanea colonies: a= larvae; b= pupae

pH

The results of the pH measurements in the exploration of ant nests is a
range 59 - 7. (Figure 5). In the weathering process of palm stems,
microorganisms such as fungi play an important role in the destruction of lignin
and cellulose.The research result from Fadzilah et al. (2017) showed that fungi
such as Trametes versicolor and Schizophyllum commune was able to accelerate the
decomposition process of the palm stems. In order to carry out this
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decomposition process, these fungi preferred the pH in a neutral range. P.
crisosporium mushroom which was a fungus that played an important role in the
wood weathering process preferred the 4-7 pH range as the place of life
(Fadillah et al., 2008).
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Figure 4. The range measurement results of the pH of M. castanea ant nests

Rate C/N ratio

The decomposition rate of organic material was indicated by the
changes in the C/N balance. The range of C/N ratio balance obtained from the
smallholders” palm plantations was 33.93 — 92.34% (Figure 5). Decomposition of
cellulose to simple compounds involved many roles of enzymes and
microorganisms (Fadzilah et al., 2017; Fadillah et al., 2008). Most possibly, the
process of cellulose-decomposing to simple sugar compounds invited ants to
make nests in the decaying logs. The low C/N ratio indicatedan advanced
weathering process and impact to the cellulose degradation and decreasing the
sugar compounds needed by ants.
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Figure 5. The range level of weathering of palm stems as ant nest of M. castanea.

CONCLUSIONS

1. The range of abiotic environment in the ant nest of M. castanea in the
smallholders plantations was temperature of 28 - 31° C, humidity of 68 -
75%, pH of 5.9 — 7.0 and C/ N ratio of 33.93 — 92. 34%.

2. The appropriate abiotic environment will support life and mass rearing of M.
castanea ant colonies.
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