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 A study on the abundance and diversity of Ichenumonidae was conducted in Gunung 
Mat Chincang, Langkawi Island, Malaysia. Samplings were conducted in October until 

March 2013 by using Malaise traps. Three traps were installed at one kilometer from 

the forest edge. One census line was horizontally constructed where each trap was laid 
500 meter apart. A total of 95 ichneumonids comprising seven subfamilies and 20 

morphospecies were collected. Campopleginae was found to be the most abundant 

subfamily in the study area with 56 individuals collected while Acaentinae was the least 
abundant subfamily with only one species and one individual. Shanon Diversity Index 

(H’) showed that the diversity at the study site was 2.07 while for Shannon-Weiner 

Evenness Index was 0.40 and the Margalef Richness Index was 4.17. For the 
conclusion, the family Ichneumonidae at Gunung Mat Chincang has low diversity 
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INTRODUCTION 

 

 The Ichneumonidae is the largest family within the Hymenoptera, probably the most diverse order in the 

world [6]. Ichneumonidae family present around the world, with more species present in moist and cool climates 

than in warm dry one. Ichneumonidae can be recognized by their characteristics such as the filiform antennae, 

usually with 16 or more segments, the hind trochanters are two-segmented besides, the costal cell is absent at 

their wing and has two recurrent veins that forming a cell in the lower part of wing and the pronotum in lateral 

view is somewhat triangular [8]. Most species are parasite as they parasitize the larvae and pupae of butterflies 

and moths. Only a few species of family Ichneumonidae can act as pollinators. 

 Gunung Mat Chincang is rich in floras and faunas and located on the northwest of Langkawi Island. The 

maximum height is 713m. The existence of the mountain is estimated to be 450 to 550 million years old 

consisting of exuasite rock formations with unique ecological habitats for various species of floras and faunas. 

The government of Langkawi declared Gunung Mat Chincang as a centre piece in the recent attempt to be 

accorded as UNESCO Geopark status [15].  

 Since insect play an essential role in normal functioning of most ecosystem, the need to inventory their 

diversity is important. Increasing number of this family can cause a decreasing number of other order of insect 

that are severe pests to crops such as larvae and pupae of Coleoptera, Hymenoptera, and Lepidoptera. Hence, the 

study has been conducted to understand the role of Ichneumonidae as important parasitoids of other insects and 

as biological control agents of pests [7]. There are many researcher conducted studies regarding the diversity of 

Ichneumonidae, but less discover in forest of Langkawi Island. 

 The habitats, animals and plants species were destroyed purely by climatic changes or natural disasters, 

such as volcanic eruptions before the human life flourished on earth. However, these insects are facing great 

threats from human as many natural lands have been destroyed for agriculture and building projects purposes. 

Recently, documentations of declining species diversity of insect pollinators have been widely constructed. For 

example, in tropical rainforest, the impact of logging, cultivation, and subsequent recovery from these activities, 
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has been measured in terms of faunal diversity [3].  

 This study has gathered a lot of knowledge and information in order to increase awareness in preventing the 

reduction of the Ichneumonidae since they play an important role in the ecosystem and economical terms [1]. 

Moreover, this study has provided new data and as reference to the Langkawi Development Authority (LADA) 

for conservation purpose in order to protect this valuable insects. 

 

Methodology: 

 The method that had been implemented in this study were collecting samples, identifications of insects into 

order Hymenoptera, sorting insects based on their families and calculating population densities based on their 

families. 

 

Study Site: 

 This research was conducted at Gunung Mat Cincang in Langkawi Island, Malaysia.  

 

Sampling methods: 

 In conducting this study, one census line was horizontally constructed at one kilometer from the forest edge 

to trap the insects. Three units of Malaise traps with collecting bottles were placed at the trap site and the 

collecting bottles were filled with 70% alcohol. The Malaise traps were left on-site for six months but the 

collecting bottles were replaced every two months and the insects trapped in the jar were collected. The 

collected samples were sorted out, pinned and dried in 38°C to 40°C oven for a week to preserve the samples. 

The samples were identified based on reference books and also from specimens deposited in the Centre for 

Insect Systematics (CIS), Faculty of Science and Technology, Universiti Kebangsaan Malaysia (UKM).  

 

Data analysis: 

 Data were analyzed using Shannon-Weiner Index, Evenness Index and Margalef Index. The Bio-Dap 

software was used to analyze the data which determine the species richness, species diversity, species similarity 

and equality, overlapping species index, species abundance, common species and also unique species. 

 

Results: 

Abundance of Family Ichneumonidae: 

 A total of 95 specimens under family Ichneumonidae were collected in Gunung Mat Chincang, Langkawi 

Island. The data collected showed only seven subfamilies out of 39 subfamilies and this represents 

approximately 18% of the total subfamilies. The subfamilies found in sampling location were Campopleginae, 

Cremastinae, Anomaloninae, Cryptinae, Banchinae, Ichneumoninae and Acaentinae. There were about 20 

morphospecies identified from this study as shown in Table 1. 

 
Table 1: Number of specimen at Gunung Mat Chincang. 

Subfamilies Morphospecies Gunung Mat Chincang Total 

Campopleginae Sp1 1  

 Sp2 17 56 

 Sp3 38 58.9% 

Cremastinae Sp1 1  

 Sp2 10 12 

 Sp3 1 12.6% 

Anomaloninae Sp1 1  

 Sp2 1  

 Sp3 5 8 

 Sp4 1 8.4% 

Cryptinae Sp1 1  

 Sp2 1  

 Sp3 3 7 

 Sp4 1 7.4% 

 Sp5 1  

Banchinae Sp1 7 7 

   7.4% 

Ichenumoninae Sp1 1  

 Sp2 2 4 

 Sp3 1 4.2% 

Acaenitinae Sp1 1 1 

   1.1% 

Total morphospecies   20 

Total specimen   95 
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Species Diversity, Evenness, Richness of Family Ichneumonidae: 

 Shannon-Weiner Species Diversity Index calculate the number of each species, the proportion each species 

of the total individuals number and sums the proportion times the natural log of the proportion for each species. 

The higher number, indicate higher species diversity [13]. The evenness is used as an indicator for dominance 

among the species in community. Meanwhile, the Margalef Index is a simplest index compared the others index 

that can be used in combine with sensitive, dominant species and evenness index. Margalef Index is to measure 

the species diversity which is very sensitive to the sample size eventhough it tries to compensate for sampling 

effects [10]. Species diversity, evenness and richness for Ichneumonidae are shown in Table 2. 

 
Table 2: Shannon Wiener Diversity Index (H’), Evenness Index (E’), Margalef Richness Index (R’) for Ichneumonidae collected at the  

Langkawi island. 

Study site H' E' R' 

Gunung Mat Chincang 2.07 0.40 4.17 

 

Discussion: 

 Based on Figure 2.1, the Campopleginae was the most common subfamily in the area of study with 56 

individuals that contributes to 58.9% of the total data recorded. This result is supported by Goulet and Huber [5] 

stated that Campopleginae is a subfamily with 55 genera that distributed around the world. Campopleginae is 

koinobionts parasitoid which the characteristics are endoparasitoids which allow the development of host to 

continue before the host was destroyed. It can also attack conspicuous hosts, has narrow host range and attack 

Lepidoptera [14]. Eventhough the Campopleginae has a narrow host range, the abundance of Lepidoptera in that 

area study was high, which make the number of Campopleginae collected is highest compared to other species. 

 Subfamily with the second highest distribution was Cremastinae with 12 out of the 95 individuals .This 

family contributes 12.6% of the total data collected. Cremastinae are known as important biological control 

agent which is based on the wide range of host in this subfamily. They usually include moth larvae, sawflies and 

beetles [12]. Cremastinae are distributed around the world-wide but mainly distributed at the arid region with 

75°C [17]. Since Gunung Mat Chincang was a tropical rainforest with 32°C, the distribution of this subfamily is 

not very high compared to Africa and some parts of America which consist of arid region. 

 On the contrary, subfamily Ichneumoninae recorded only four specimens representing 4.2% from overall 

species recorded. This result did not support data from previous studies. Gauld [4] stated that Ichneumoninae 

was the second largest subfamily. In previous research, 40 subfamilies have been recognized with 23331 

described [17]. A total of 1700 were species described from Palaearctic region. In contrast, in this study only 

three recorded morphospecies. 

 Lastly, Acaentinae had the lowest number of specimen with only one specimen 1.1% was recorded. 

Acaentinae has 24 genera around the world. Acaentinae usually distributed at palearctic region. Palaerctic 

region is the largest of the six regions with 14,000,000 square miles. The areas covered by palaearctic region are 

Europe, North of Himalayas, Northern parts of Africa and Asia [2]. 

 From Table 2, value for Shannon Wiener Diversity Index (H’) was 2.07. According to Manuel [11], the 

study area is complex when the diversity of species is higher. The diversity of family Ichneumonidae at Gunung 

Mat Chincang was considered low because as Magurran [9] stated that index of H’ less than three (H’<3) 

indicate the area as having low diversity. While for the Shannon-Weiner Evenness index, the value was 0.40. 

The index approaching to one is considered most uniform. Thus for the Gunung Mat Chincang, showed a less 

uniform distribution between the subfamily. The data were then further analyzed using Margalef Richness 

index, (R’). The value of R’ was 4.17 which indicate that the area has a relatively low species. The larger index 

indicates higher species richness. If the richness and evenness of the species higher, it means that the diversity 

of the species are also higher.  

 

Conclusion: 

 In conclusion, the study area in Gunung Mat Chincang, Langkawi Island had recorded 95 specimens under 

the Family Ichenumonidae. The ichneumonids then identified into seven subfamilies out of the 39 subfamilies 

exist around the world. The seven subfamilies that have been collected are Campopleginae, Cremastinae, 

Anomaloninae, Cryptinae, Banchinae, Ichneumoninae and Acaentinae. In addition 20 morphospecies were also 

identified. 

 Based on the analysis, the value of H’ was 2.07 that indicate the distribution of diversity of species in 

Gunung Mat Chincang is low. The value of species evenness, E’ was 0.40 while species richness, R’ 4.17. It can 

be concluded that the diversity and abundance of family Ichneumonidae was low. 

 On the other hand, more insect can be collected if the study is prolonged for at least a year and the sampling 

area are to be expanded. By doing so, the presence of many new species could be recorded and more 

information about the distribution pattern of the new species could be identified. This study contributes to a 

checklist of Ichneumonidae for future studies. 
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