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ABSTRACT 

The present study is based on the diversity of Elasmus Westwood. The genus is cosmopolitan in 

distribution containing about 254 species described from various parts of the world out of which 47 species 

are recognized from India. Attempts have not been made to explore the species of genus Elasmus in 

District Bareilly and its surrounding areas. During the course of study, 15 specimens of genus Elasmus 

have been collected by sweeping method over grasses trees and bushes in urban and rural areas of Bareilly 

district. All the collected specimens have been identified and compared with the type material obtained 

from ZSI Jodhpur and the Department of Zoology, Aligarh Muslim University, Aligarh. The    

morphological features of collected specimens have been compared with the type material obtained from 

above said Institutions, which clearly indicate that these changes are due to demographic variations as a 

result of changes in the environmental conditions especially due to impact of temperature of this temperate 

zone of Northern India. 
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1) INTRODUCTION 

Biodiversity is the degree of variation of life forms within a 

given species, ecosystem, biome, or entire planet. No work has 

been done on the biodiversity of Elasmids till now. This area 

of Uttar Pradesh is unexplored as regards the morphology of 

genus Elasmus and its relative ecological variations in urban 

& rural areas of Bareilly. Present author has explored above 

areas and has successfully collected large number of chalcids 

from the proposed area including the species of family 

Eulophidae and Elasmidae. Literature reveals that members of 

sub family Elasminae; Eulophidae are mainly primary 

parasitoids on the larvae and pre pupae of various 

Lepidoptera. Few species of the Elasmus are however    

hyperparasitoids    of    cocooned    prepupae    of    

Braconidae    and Ichneumonidae [1, 2, 3]. Temperature plays 

an important role in the morphological features, coloration & 

Sculpture pattern of species as they are cold blooded 

parasitoid insects [4]. With the range of ambient temperatures 

to which Elasmids are exposed the morphological features are 

affected directly with temperature in urban & rural area of 

Bareilly district.  

Most of the species of the Elasmus survive somewhere 

between
 
10

0
C  and 40

0
C. The temperature greatly affects the 

distribution of an Elasmus species both horizontally and 

vertically under the variation of the body colour, wing, 

sculpture, setation and morphological features which clearly 

show that these changes are due to ecological variation and 

impact of temperature. The main objective of this research 

was to collect, identify and calculate diversity, species 

richness and evenness of Elasmid fauna of urban & rural areas 

of Bareilly district. 

2) MATERIALS AND METHODS 

Bareilly is located at 28°10′N, 78°23′E, and lies in northern 

India. It borders Pilibhit and Shahjahanpur on East and 

Rampur on West, Udham Singh Nagar (Uttarakhand) in North 

and Badaun in South.  Bareilly has a humid subtropical 

climate with high variation between summer and winter 

temperatures. Summers are long, from early April to October, 

with the monsoon season in between. Winter starts in October 

and peaks in January and is notorious for its heavy fog. 

Extreme temperatures range from 4°C to 44°C. The annual 

mean temperature is 25°C (77°F), monthly mean temperatures 

range from 14°C to 33°C (58°F to 92°F). The average annual 

rainfall is approximately 1714 mm (28.1 inches), most of 

which is during the monsoons in July and August Bareilly has 

a moderate climate. The city lies entirely in the Ganges plains. 

The low-lying Ganges plains provide fertile alluvial soil 
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suitable for Agriculture. They are prone to recurrent floods. 

Bareilly lies on the bank of river Rāmgangā, and there are 

seven rivers passing through this district. The lower 

Himalayan range is 40 km north. 

Collection of Elasmids: For studying the diversity of species 

of Elasmus, collection was mainly done by net sweeping 

method over grasses from selected localities from urban & 

rural areas of Bareilly district. The specimens were sorted out 

& brought to laboratory & were kept in 80% alcohol in small 

vials. Collected specimens were mounted in DPX & some 

specimens were card mounted for the purpose of studying 

Table 1. Chick list of Elasmus Genus in the study area  

S.No Family Locality Genus/species No Of specimens 
% of 

Occurrence 

1 Elasminae Urban Elasmus  nigricoxa sp. nov. 2 13.33 

2 Elasminae Rural Elasmus anticles(walker) 3 20.00 

3 Elasminae Urban 
Elasmus  Punensis (Mani and 

Saraswat) 
3 20.00 

4 Elasminae Rural Elasmus alami (Verma et al.) 1 6.67 

5 Elasminae Rural Elasmus lutens crawford 1 6.67 

6 Elasminae Urban Elasmus sp.nov 4 26.67 

7 Elasminae Rural Elasmus lutescens sp nov. 1 6.66 

 

Table.2 Species wise distribution in Urban areas. 

S.No Genus /species Number of specimens n/N Pi pi Inpi PiInPi 

1 Elasmus nigricoxa sp nov. 2 2/9 0.222 0.049 -1.505 -0.334 

2 
Elasmus  punensis 

(Mani and Saraswat) 
3 3/9 0.333 0.110 -1.099 -0.365 

3 Elasmus sp nov 4 4/9 0.444 0.197 -0.812 -0.360 
S= (number of species) =3 

N =total number of individuals =9 

∑ (Sum) of Pi (n/N) =0.356 

∑ (Sum) of Pi InPi= -1.372 

H= -(-0.334+-0.365+-0.360) = 1.372 

D = 1/(0.049+0.110+0.197) = 2.80 

Table.3 Species wise distribution in urban area. 

S.No Genus /species 
Number of 

specimens 
n/N Pi pi Inpi PiInPi 

1 Elasmus antictles (Walker) 3 3/6 0.500 0..25 -0.693 -0.346 

2 Elasmus  alami Verma et al. 1 1/6 0.166 0.027 -1.795 -0.297 

3 Elasmus lutens Crawford 1 1/6 0.166 0.027 -1.795 -0.297 

4 Elasmus lutescens sp .nov 1 1/6 0.166 0.027 -1.795 -0.297 
S=(number of species)= 4 

N total number of individuals =6 

∑ (sum) of pi (n/N) = 0.331 

∑(sum) of pi In Pi = -1.237 

Shannon index = -(-0.346+-0.297+-0.297+-0.297= -1.237 

Simpson Index     D = 1/ (0.25+0.027+0.027+0.027) = 1/0.331=3.021 

Table: 4 Temperature variations during the study period. 

Months Maximum Temp. (
0
C) Minimum Temp. (

0
C) Humidity (mm) 

June 2012 41.9 28.3 38.00 

July 2012 34.9 26.2 78.3 

August 2012 32.6 24.8 82.5 

Sept 2013 33.5 34.0 77.00 

Oct 2012 32.9 19.2 53.8 

Nov 2012 28.4 13.2 55.3 

Dec. 2012 22.9 8.7 65.3 

Jan. 2013 18.2 6.1 80.1 

Feb. 2013 24.6 11.2 70.3 

Mar. 2013 31.5 16.2 61.6 

Apr. 2013 36.7 20.8 42.8 

May 2013 40.8 24.9 40.3 
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coloration and sculpture variations in different species for the 

techniques of Noyes [5] have been used.  

Diversity index =the diversity index was calculated by using 

the Shannon diversity index & Simpson index. 
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The Shannon index is an information statistic index, which 

means it assumes all species are represented in a sample and 

that they are randomly sampled.  

In the Shannon index, p is the proportion (n/N) of individuals 

of one particular species found (n) divided by the total number 

of individuals found (N), ln is the natural log, Σ is the sum of 

the calculations, and s is the number of species. 

The Simpson index is a dominance index because it gives 

more weight to common or dominant species. In this case, a 

few rare species with only a few representatives will not affect 

the diversity. In the Simpson index, p is the proportion (n/N) 

of individuals of one particular species found (n) divided by 

the total number of individuals found (N), Σ is still the sum of 

the calculations, and s is the number of species. 

 

Diversity index H=1.775, Diversity index D =5.58  

Urban area H=1.372, D = 2.80 Rural area H =1.237, D = 3.021 
 

3) RESULTS AND DISCUSSION  

During the course of study, a total of 15 species of Elasmus 

were collected in urban and rural areas of Bareilly district by 

using net sweeping methods. The check list of Elasmus is 

given in table.1. In the present investigations the % of 

different speceies have been recorded in fig 1 

The study indicates that the diversity index of captured species 

in urban and rural areas of Bareilly were 1.372, 2.80, 1.237 

and 3.021 respectively. Table 2, 3 and fig 2, 3  

Temperature variations during the study period of different 

twelve month are given in Table 4 and fig 4. 

The highest number of Elasmus species was collected during 

the months March and April 2013. (Table 2 and fig 2) 

Fig.1 : Species wise distribution in the study area  

 

Fig.2 : Species wise distribution  in Urban areas. 

 
Fig.4 : Temperature variation during the study period.  
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