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A B S T R A C T 

Ants are social insects which widespread and play many important roles in an ecosystem. Myopopone castanea ants are a 
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 presence and the microhabitat characteristics of M. castanea ant in oil palm plantation so 
that mass rearing of M. castanea ants can be carried out in the laboratory to support the natural enemy augmentation 
program in biological control of O. rhinoceros pest. The exploration of ant nests was carried out in two plantation 
locations: smallholder oil palm plantations in Tanah Merah sub-district, Binjai Selatan Subdistrict, Binjai and PTPN 2 and 
PTPN 4 in Deli Serdang and Serdang Bedagai districts, North Sumatra Province. The results showed that the colonies of 
M. castanea in both of plantations vary greatly in the size of the number and stage of the ant development stage. Average 
of abiotic factors in the microhabitat of M. castanea ants in PTPN plantation (t = 29.7 0C, Rh = 70%, pH = 6.03 and C / N 
ratio = 66.18%), while for smallholder plantation (t = 29.1 0C, Rh = 70.9%, pH = 6.39 and C / N ratio = 69.01%). A suitable 
abiotic environment will support life and mass rearing of M. castanea ant colonies. 
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INTRODUCTION 

Ants are social insects which widespread, high diversity 

and adaptability, therefore their presence can be found in 

all habitats. The presence of ants in an ecosystem can 

indicate the condition of an ecosystem whether it is good 

or bad and provide an overview of the existence of other 

organisms within an ecosystem (Tiede et al., 2017; El Bokl 

et al., 2015). 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) that can prey on nettle 

caterpillars (Setora nitens) at the high level of predation 

reached 83% (Falahudin, 2013; Nurdiansyah et al., 2016). 

Dolichoderus thoracicus, able to suppress the attack of 

Helopeltis sp on cocoa plantations in Sulawesi (Anshary 

and Pasaru, 2008). Habitat and microhabitats and 

environmental factors influence the presence of predatory 

ants. Ants were a sensitive organism to the alteration 

within their environment includes organisms that are 

very sensitive to changes that occur in their environment 

(Latumahina et al., 2015; Luke et al., 2014). 

Ants Myopopone castanea (Hymenoptera: Formicidae) is 

an ant from the Amblyoponinae family, most of these 

ants are predatory ants (Ito, 2010). In Indonesia, these 

ants are the predator of Oryctes rhinoceros (Coleoptera: 

Scarabaediae) pest which is one of the essential pests in 

oil palm plantations (Junaedi et al., 2014; Marheni, 2012; 

Widihastuty et al., 2018). These ants attacked the pre-

mature stage of O. rhinoceros (larvae and pupae). M. 

castanea ants are widely found in forests, temperate 

regions, or in the tropics. In hot regions, these ants live 
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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. rhinoceros pest through natural enemy 

augmentation program. The augmentation of the natural 

enemy was an effort to multiply increase and enlarge the 

natural enemy population which was initially carried out 

in the laboratory through mass rearing. To be able to do 

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. castanea ant, especially those that encompassed the 

microhabitat 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 oil palm plantations, hence it can be applied 

to the mass rearing of these ants in the laboratory. 

MATERIAL AND METHODS 

The study was conducted from February to July 2018 

with the exploration methods in the palm plantations 

that owned by PTPN 2 and PTPN 4 (PTPN is a company 

which engages in the business of agro-industry) in Deli 

Serdang Regency and Serdang Bedagai Regency as well 

as in the smallholders’ palm plantations in the area of 

Tanah Merah sub-district, Binjai Selatan District, Binjai, 

North Sumatra Province. 

The Ants Nest Exploration: Seeking the M. castanea 

ant colonies was carried out 20 times, 10 times in the 

smallholders’ palm plantations and 10 times in the 

PTPN's. 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 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 

Universitas Sumatera Utara for mass rearing. The 

pieces of palm oil where the ant nest was then analyzed 

the C/N ratio in the laboratory of the Assessment 

Institute of Agricultural (AIAT) Medan North of 

Sumatera and the laboratory of PT Nusa Pusaka 

Kencana Asian Agri, Medan. 

 

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

fallen palm oil stems. 
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RESULTS AND DISCUSSION 

Colonies of M. castanea: The results of the exploration 

M. castanea colonies ants carried out in both oil palm 

plantation locations, the number of ant colony members 

found significantly varied (table 1). 

The stages of ant development such are eggs, larvae, 

pupae and imago are not always present in every colony 

found. Some colonies only have pupae stadia and worker 

ants, or just the larvae and worker ants. Very rarely in 

one colony do we get all groups of ant development 

stages. In the smallholder oil palm plantations, there 

were ant colonies found where all stages of ant 

development were in the colony, whereas those in the 

PTPN plantation were not found in complete colonies. 

Based on observations in the laboratory it was suspected 

that colonies of M. castanea ants belonged to the ant 

group which had queen dealate, namely female ants 

married to male ants and laid eggs, and worker ants that 

could reproduce (gamergates). According to (Peeters 

and Fisher, 2016), more than 100 poneroid species 

(subfamily Amblyoponinae, Ponerinae and ectatommine 

ants show gamergates events. From table 1, it can also 

be seen that ant colonies that do not have queens 

actually number the colony members were fewer than 

the colonies who had the real queen, (Monnin and 

Peeters, 2008) stated that ant colonies that did not have 

actual queens were generally less colonies than ant 

colonies who had actual queens. 

 

Table 1. M. castanea colonies in oil palm plantation. 

Colonies Smallholder Plantation PTPN Plantations 
Eggs Larvae Pupae Ants Note Eggs Larvae Pupae Ants Note 

1 - 34 16 23  - 58 - 85  
2 321 111 15 132 Male = 3, 

Female = 4 
Queen = 1 

- 79 - 117  

3 - 44 16 59  - 36 - 62  
4 - 103 5 69  - 128 23 79  
5 - 145 5 83  - 58 62 53  
6 - 24 15 96 Male = 4, 

Female = 6 
- 86 45 94 Male = 3, 

Female = 2 
7 - 12 77 78  - 36 43 38 Male = 2, 

Female = 1 
8 279 53 9 102 Male = 7, 

Female = 
10 
Queen = 1 

- 126 27 82  

9 - 52 15 60 Male = 2, 
Female = 5 

- 35 18 44 Male = 7, 
Female = 4 

10 - 65 10 73 Male = 6, 
Female = 4 

- 20 - 36  

 

Based on observations in the laboratory, M castanea ants 

include nocturnal insects. Worker ants begin to actively 

exit from the logs where they nest around late in the 

afternoon, and so do female and male ants actively fly 

towards dusk. Female ants who have married and become 

queens will take off their wings. Some ant species are 

classified as nocturnal insects, such as Camponotus irritans 

ants, Camponotus ligniperda (Menzi, 1987). Myrmecia 

pyriformis ants studied by (Reid et al., 2013; Raderschall et 

al., 2016) also include ants that are nocturnal. 

Microhabitat of M. castanea: The result of the study 

showed that average temperature, humidity, pH and C / N 

ratios found during exploration of ant nests in 

smallholder oil palm plantations and in PTPN plantation 

was described in Table 2. The abiotic environment found 

in the M. castanea ant nests on smallholder plantations 

and PTPN plantations was not significantly different. It 

caused by the age range of plants in the PTPN plantation 

and in the smallholders’ palm plantations was almost 

similar, ranging from 15-20 years. 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.  (Chen and 

Robinson, 2014) explained that nests were larger in 

shadier areas where the thermal environment was colder 

and more stable compared to open areas. 
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Table 2. Average of abiotic environment of ant nest Myopopone castanea in oil palm plantation. 

Indicator (Average) Smallholder Plantation PTPN Plantation 
Temperature (oC) 29,1 29,7 
Humidity (%) 70,9 70,0 
pH 6,39 6,03 
C/N Ratio (%) 69,01 66,18 

 

Temperature is an abiotic factor that is very influential in 

insect life (Kaspari et al., 2015; Sorvari et al., 2011). The 

temperature range obtained in the exploration of the M. 

castanea ant nest is in the optimal temperature range for 

living. The range of environmental temperature during 

the exploration of the plantation was between 29°C - 

31°C. The temperature range was at the optimal range 

that needed by the insect for its life. (Tiede et al., 2017) 

explained that the higher elevation of ant habitat, then the 

more abundant the ants will decrease. The increase of 

habitat elevation was related to a decrease in the ambient 

temperature. In an ecosystem, the temperature was able 

to regulate the growth and the deployment of animals that 

live in it (Aneni et al., 2014; Cardoso and Schoereder, 

2014; Wang et al., 2001). Interactions among various 

organisms in an ecosystem can be influenced by the 

regulation of the abiotic factors of the ecosystem (Kersch 

and Fonseca, 2005). 

Air humidity affected the lives of insects directly or 

indirectly. The results showed that the average micro 

humidity of M. castanea ants habitat found in PTPN's 

palm plantations was 70.0% and 70.9% for the 

smallholders’ palm plantations. The result showed that 

the differences in humidity between the two 

plantations were not significant. 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 2). M. castanea ants like a moist place to 

make their nests (Wilson, 1971). Temperature and 

humidity factors were factors that significantly 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. 
 

  
Figure 2. The colonies of M. castanea ants, a= colonies in the rotten log, b= colonies in the soil. 
 

The results of the pH measurements in the exploration 

of ant nests in PTPN plantations were on average 6.03 

and for the smallholders’ plantations, the average pH 

was 6.39. The measurement results for the two 

plantations showed an unreal impact. In the weathering 

process of palm stems, microorganisms such as fungi 

played an important role in the destruction of lignin and 

cellulose. The result of (Fadzilah et al., 2017) research 

using fungi such as Trametes versicolor and 

Schizophyllum commune was able to accelerate the 
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decomposition process of the palm stems. In order to 

carry out this 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 (Fadilah et al., 2008). 

The decomposition speed of organic material was 

indicated by the changes in the C/N ratio. The average of 

C/N ratio obtained from the smallholders’ palm 

plantations was 69.01% and from the PTPN plantations 

was 66.18% (table 2). These results indicated that there 

were no significant differences between the two 

plantations. The C/N ratio value showed that the 

decomposition process of the palm stem was incomplete, 

still many woody parts. The palm stem consisted chiefly of 

lignin and cellulose such as wood. The chemical content of 

palm tree was cellulose which ranged from 20-40%, lignin 

23-52%; and other elements (Shibata et al., 2008; 

Hermawan et al., 2014; Ridwansyah et al., 2007). 

Decomposition of cellulose into simpler compounds 

involved many roles of enzymes and microorganisms 

(Fadzilah et al., 2017; Fadilah et al., 2008). Most possibly, 

the process of cellulose-decomposing into simpler sugar 

compounds invited ants to make nests in the decaying 

logs. Ants needed this sugar for their life. For the ants 

whose arboreal microhabitat, we often find ant colonies 

symbiotic with aphids, where they can provide the 

honeydew needed by ants for their lives. The low C/N 

ratio indicated an advanced weathering process and 

impact on the cellulose degradation and decreasing the 

sugar compounds needed by ants. 

CONCLUSION 

Colonies of M. castanea ants in oil palm plantations vary 

greatly in the size of the number and stage of the ant 

development stage. The average abiotic factor in the 

microhabitat of M. castanea ants in PTPN plantations 

was the temperature = 29.7° C, the humidity = 70%, pH = 

6.03 and C / N ratio = 66.18%, and the average abiotic 

factor for smallholders’ plantations was 29.1° C, the 

humidity = 70.9, pH = 6.39 and C / N ratio = 69.01%. The 

appropriate abiotic environment will support life and 

mass multiplication of M. castanea ant colonies. 
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