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Abstract 
A comparative study on the hymenopteran diversity with special reference to ants in Agricultural ecosystem of Idukki district of 
Western Ghats was carried out for a period of six months from December 2014 to May 2015. The study held in the different habitats 
of study area resulted in identifying 19 ant species. They belonged to one family named Formicidae and four subfamilies such as 
Formicinae, Myrmicinae, Ponerinae and Dolichoridinae. This study reveals the dominancy of subfamily Formicinae in all 
vegetations of agricultural ecosystem. It is due to their ability to adapt to different environmental niche. Out of the total 19 species 
observed, 15 species were found in plantain vegetation and therefore it is the most species rich habitat in the agricultural ecosystem 
of idukki district in Western Ghats. The study reveals that the agricultural ecosystem of idukki district in Western Ghats is an 
excellent habitat for Hymenopteran especially ants. 
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Introduction 
Insects are virtually everywhere on the Earth’s surface; excluded 
only the extremes of climate at the poles and on the peaks of 
highest mountains; just a few species live in the sea. (Cheng, 
1976) [14].They have a strong hold in most ecosystem processes 
as they are pollinators and nutrient cyclers. A large number of 
them act on insect predators,and mutualists of all of which 
require conservation. Using insects how to study how creation 
of mosaics, fragmentation of land, deforestation and creation of 
monocultures have an impact on diversity and stability of an 
ecosystem is a challenging and interesting task as it not only 
involves the taxonomy of concerned group but is also related to 
the behavioural aspects of the taxa under study. They have lived 
on Earth about 300 million years compared with less than 1 
million for man and during this time they have evolved in many 
direction to become adapted for life in almost every type of 
habitat. (Borror, 1964) [12]. Hymenoptera is a large order 
comprising of great many insects which are beneficial to man. 
Ants shows tremendous diversity,numerical and biomass 
dominance in almost every habitat throughout the world (Fittkau 
and Klinge,1973) [24].It has been estimated by E.O. Wilson 
(1971) [52] that the total number of individual ants alive in the 
world at any one time is between one and ten quadrillion(short 
scale).According to this estimate, the total biomass of all the ants 
in the world is approximately equal to the total biomass of the 
entire human race (Wilson.1971) [52].Most of the ants have either 
a direct or indirect relationship with vegetation. Some of these 
are highly specific to the habitat in which they occur, depending 
on the maximum benefits they attain for the nesting, mating and 
food availability. Their preference of microhabitat due to the 
above mentioned criteria were investigated by sampling ant 
fauna in various habitats (Viswanathan et.al, 2000) [51].  
The objectives of the study are,to investigate the diversity of 
Hymenopterans (Formicidae) in the agricultural ecosystem of 
Idukki district in Western Ghats. The Ghats support a variety of 
endemic flora and fauna because of the diverse habitats, which 

have got created due to the varying topography and climate 
(Menon and Bawa 1997) [37]. High species diversity and 
endemism is associated with the Western Ghats. (Daniels 
(1997)) [18]. The agricultural area is situated in an elevation of 
60m and 9°54’0”N latitude and 76°47’0”E longitude. The 
agricultural vegetations are banana plantation, rubber plantation 
and pineapple plantation. The major type of cultivation in 
Karimanoor Panchayath is rubber. A notable feature of 
Karimanoor Panchayath is that one side of the area is of forest 
and the other side is of agricultural area. 
 
Materials and Methods 
During study ants were collected from different habitats such as 
pineapple, rubber, and banana plantation. The specimens were 
collected from the following three methods. 
 
Pitfall trap 
Pitfall trap is for trapping ants. The effectiveness of sampling 
ants may vary from species to species depending on their 
activities, and properties of the ground layer. Dung baited pitfall 
traps were used. The trap consisted of plastic cups placed at 
ground level (diameter 14cm and height 10cm) each jar contains 
4% formalin. They were placed at randomly selected areas. 
Insects trapped in the jars were sorted and preserved in labeled 
containers of 70% alcohol. The insects were then mounted after 
the technique of Bolton (1994). 
 
Quadrate method 
Formicidans belonging to different families were collected by 
using quadrate method. 28 quadrates of 10 x 10m size were 
selected from four different vegetations. Vegetations selected 
were Rubber plantation (13 Quadrates), Banana plantation (5 
Quadrates), pineapple plantation (5 Quadrates) and Coffee 
plantation (5 Quadrates). 30 minutes were spent in each 
quadrate. Hymenopterans were caught using insect collecting 
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net. Specimens were put into labelled bottles containing 
benzene. 
 
Opportunistic method  
Opportunistic method was also used for the study. Irrespective 
of the scheduled time, ant specimen were collected from 
whenever and wherever possible during the study period from 
different habitats of the study area. 
Specimens collected from all traps were sorted, cleaned and 
preserved in 70%ethyl alcohol. The vials were labeled with the 
place, date of collection. Collected species were identified using 
standard identification manuals by using identification keys in 

Bingham (1975) Bolton (1994) and also some specimens were 
sent to specialist to confirm their identity. A reference collection 
is maintained in the Museum of St.Xaviers College for Women, 
Aluva. From the data obtained, the rank abundance of the 
species were described using graphical method and statistical 
analysis was carried out using diversity index. The species 
diversity was calculated using Shannon – Weiner index for both 
agricultural and forest ecosystem. Shannon-Weiner index is 
based on the weighted geometric mean of the proportional 
abundance of the different species. Shannon-Weiner index H’= 
-∑Pi ln Pi 

 
Agricultural ecosystem
 

   
 

Fig 1: Banana plantation Fig 2: Rubber plantation Fig 3: Pineapple plantation 
 
Result and Discussion 
 

 
 

Table 1: Shannon – Weiner index of agricultural ecosystem 
 

Species Species identification code number of individuals (n) relative abundance (Pi) lnPi Pi(lnPi) 
Paratrachena longicornis 1 9 0.008928571 -2.049218023 -0.0183 

Diacemma assamense 2 24 0.023809524 -1.62324929 -0.03865 
Monomorium phoenois 3 111 0.110119048 -0.958137553 -0.10551 

Componatus parius emery 4 30 0.029761905 -1.526339277 -0.04543 
Meranoplus bicolor 5 13 0.012896825 -1.88951718 -0.02437 

Technomyrmex albipes 6 125 0.124007937 -0.906550519 -0.11242 
Myrmicarea brunnae 7 36 0.035714286 -1.447158031 -0.05168 

Componatus carin carin 8 49 0.048611111 -1.313264452 -0.06384 
Diacamma sculptum 9 32 0.031746032 -1.498310554 -0.04757 

Odontomachus haematodus 10 47 0.046626984 -1.331362674 -0.06208 
Solenopsis geminata 11 145 0.143849206 -0.84209253 -0.12113 

Oecophylla smaragdina 12 243 0.241071429 -0.617854259 -0.14895 
Componatus rufoglucus 13 28 0.027777778 -1.556302501 -0.04323 
Componatus compresses 14 28 0.027777778 -1.556302501 -0.04323 

leptogenys dentilobis 15 34 0.033730159 -1.471981615 -0.04965 
Componatus mitis 16 54 0.053571429 -1.271066772 -0.06809 

Total number of captures  1008 
Shannon Weiner index  1.04412 

 The data obtained by analyzing the Shannon weiner index of the 
given data, the following conclusions are obtained. The shannon 
weiner diversity index of agricultural ecosystem is 1.04412. 
 
Conclusion 
Species composition and diversity patterns in agricultural 
ecosystems have been analyzed in this study. This study 
revealed that the dominancy exhibited by the Formicinae 
subfamily is due to their ability to adapt with different niches 
with a variety of feeding habits. The study held in Thommankuth 
forest and adjacent areas resulted in identifying 16 ant species. 

They belonged to one family named Formicidae and four 
subfamily such as Formicinae, Myrmicinae, Ponerinae and 
Dolichoridinae.  
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