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Abstract  Original Research Article 
 

The present study was done to assess the species abundance, monthly occurrence and diversity of cricket fauna 

(Orthoptera: Ensifera) in Rajshahi City, Bangladesh. A total number of 283 individuals of cricket fauna were collected 

and they were identified into three families, six genera and seven species. The collected specimens belonged to three 

families such as Gryllidae (166), Tettigoniidae (59) and Gryllotalpidae (58). The seven species and their relative 

abundance were viz. Gryllus texensis (36.40%), Gryllus campestris (18.37%), Lepidogryllus comparatus (3.89%), 

Neoconocephalus palustris (9.89%), Scudderia furcata (4.95%), Montezumina modesta (6.01%) and Gryllotalpa 

gryllotalpa (20.49%). Among them, highest population with dominance was Gryllus texensis (103) and lowest 

population was Lepidogryllus comparatus (11). Among the collected species, the status of Gryllus texensis, Gryllus 

campestris and Gryllotalpa gryllotalpa were very common (VC); Neoconocephalus palustris and Montezumina modesta 

were fairly common (FC) and Lepidogryllus comparatus  and Scudderia furcata were considered as rare (R). Base on 

monthly occurrence 2 species of cricket were found throughout 12 months, 2 were 9-11 months, 2 were 6-8 months and 

1 was 3-5 months. The highest species occurrence of cricket fauna was recorded in the month of August and lowest in 

January. Diversity indices of Shannon (H'), Simpson (1-D) and Margalef (DMg) were 1.68, 0.77 and 1.06 respectively. 

Menhinick richness (DMn), Berger-Parker dominance (d) and Pielou’s evenness index (J') were 0.42, 0.36 and 0.94 

respectively. This works may help to find information regarding the abundance, occurrence and diversity of cricket 

fauna and may assist to understand the ecological aspect in this area. Perhaps this constitutes the first report on cricket 

fauna in the greater Rajshahi Division. 

Keywords: Species abundance, monthly occurrence, species diversity, diversity index, Orthoptera, Ensifera, cricket 

fauna. 
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INTRODUCTION 
Crickets (Orthoptera: Ensifera) are the 

important group of insect related to grasshoppers and its 

order Ensifera is believed to be an ancient group of 

organism which originated in the Carboniferous period 

[1]. This group of insect used as a key bioindicator to 

estimate the species diversity, abundance and bionomics 

in an area [2-4]. The crickets can be serious pests of 

vegetable crops due to their herbivorous feeding 

behavior and significant damage to crop associated with 

horticultural crops [5]. It has been reported that some of 

the species belonging to Ensifera (Orthoptera) are 

important pests of agricultural crops, orchard and forest 

[6]. Crop damage increases the probability of 

introducing plant pathogens onto the seedlings [7]. 

Finley [8] reported that use of insect protein, such as 

cricket flour, could be critical in feeding the growing 

population of the world while being less damaging to the 

environment. 

Crickets are worldwide in distribution and 

approximately 2,400 species of leaping insects were 

reported [9]. Crickets vary in length from 3 to 50 mm 

(0.12 to 2 inches) and the largest members of the family 

are the bull crickets, Brachytrupes, which are up to 5 cm 

(2 in) long. As some of the species belonging to Ensifera 

(Orthoptera) are important pests of agricultural crops, 

orchard and forest and considerable taxonomic work 

have been done on Ensifera (Tettigonioidea) by various 

authors [10, 11]. Zoological Survey of India has 

mentioned about the suborder Ensifera includes 515 

species, 184 genera and 10 families, namely Gryllidae 

(231 species and 72 genera), Trigonidiidae (22 species 

and 08 genera), Gryllotalpidae (08 species and 02 

genera), Mogoplistidae (14 species and 07 genera), 

Myrmecophilidae (04 species and 01 genera), 

Prophalangopsidae (01 species and 01 genus), 

Zoology 
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Rhaphidophoridae (14 species and 04 genera), 

Schizodactylidae (03 species and 01 genus), 

Anostostomatidae (06 species 05 genera), Gryllacrididae 

(49 species and 14 genera), Stenopelmatidae (03 species 

and 01 genus) and Tettigoniidae (160 species and 68 

genera) [12].  

 

Species diversity, seasonal abundance and 

morphometric analysis of grasshopper (Orthoptera: 

Caelifera) in Rajshahi City, Bangladesh were completed 

and a total number of 286 individuals of grasshopper 

under 2 families, 7 genera and 8 species were reported 

previously [13]. However, no mentionable work on the 

species abundance, monthly occurrence and diversity of 

cricket fauna in Bangladesh has been done. Therefore, 

the main goal of this study was to investigate the species 

abundance, occurrence and diversity of cricket fauna 

(Orthoptera: Ensifera) in Rajshahi City of Rajshahi 

District. Hopefully, this work will be first of its kind and 

will be a great help to understand the ecological aspect in 

this area. 

 

MATERIALS AND METHODS 
Study area: Cricket fauna were collected from 

Rajshahi City of Rajshahi District, Bangladesh. Rajshahi 

City area is 96.68 sq km and the geographical 

distribution of Rajshahi is between 24°20′ North and 

88°36′ East.  

 

Sampling Method: Cricket fauna collections 

were done from July 2017 to June 2018. Samples were 

collected randomly in every month for four times 

between 8am to 3pm in twelve different sites of the study 

area. Sweep net and hand picking method were used for 

collection the samples [14]. Then, collected specimens 

were narcotized with menthol (naphthalene) crystals and 

brought into the Crop Protection and Toxicology 

Laboratory, Department of Zoology, University of 

Rajshahi and air dried for 24h.  

 

Identification: All cricket fauna were identified 

to the lowest taxonomic level using standard a 

identification key or manual [15, 16]. The external 

features and the color of specimens were used for 

identification. Pictures of species were taken using a 

DSLR camera (Canon 750D). Then, identified 

specimens were labeled and preserved in insect boxes 

according to species and tagged with certain number. 

 

Status of cricket fauna: According to number of 

sightings, categorized cricket fauna status into VC, Very 

Common (> 50 sightings); C, Common (31–50 

sightings); FC, Fairly Common (16–30 sightings); R, 

Rare (6–15 sightings) and VR, Very Rare (1-5 sightings) 

[17].  

 

Data Analysis: All data were subjected to 

analysis with the help of Microsoft Excel office 2007. 

Relative abundance was determined using the formula 

[18]: 

 

                   (  )  
                     

                       
     

 

Following diversity indices were used to 

estimate the biodiversity of cricket fauna in the study 

area. 

 

1. Shannon Diversity Index: This index is 

commonly used to characterize species diversity in a 

community based on mathematical theory of 

communication proposed by Shannon [19]. 

 

     ∑         

 

   

 

 

H': Shannon diversity index 

pi : The proportion (n/N) of individuals of one particular 

species 

Ln: The natural logarithm  

S: Total number of species 

 

 

 

 

 

 

2. Simpson Diversity Index: It is a diversity 

index given by Simpson [20]. Simpson index (D) values 

are between 0 and 1.  

    ∑   
  

 

   

 

 

D: Simpson diversity index 

pi: Number of individuals belonging to i species 

S: Total number of species 

 

3. Margalef Diversity Index: Margalef’s index 

was used as a simple measure of species richness [21]. 

 

    
(   )

   
 

 

DMn: Margalef diversity index 

S: Total number of species 

N: Total number of individuals 

Ln: The natural logarithm  

 

 

 



 

 

Shah HA Mahdi et al., Sch Acad J Biosci, September, 2020; 8(9): 278-283 

© 2020 Scholars Academic Journal of Biosciences | Published by SAS Publishers, India                                                                                       280 

 

 

 

4. Menhinick Richness Index: Menhinick index, 

like Margalef index, attempts to estimate species 

richness but at the same time it is independent of the 

sample size [22]. 

 

    
 

√ 
 

 

DMn: Menhinick richness index 

S: Total number of species 

N: Total number of individuals 

 

5. Berger-Parker Dominance Index: This index 

is an intuitively simple dominance measure, and 

expresses the proportional abundance of the most 

abundant species [23]. 

 

  
    

 
 

 

d: Berger-Parker dominance index 

Nmax: The number of individuals of the most abundant 

species 

N: Total number of individuals 

 

6. Pielou’s Evenness Index: It was derived from 

the Shannon index by Pielou [24]. The ratio of the 

observed value of  the Shannon index to the maximum 

value gives the Pielou Evenness Index result. The values 

are between 0 and 1.  

   
  

    

 

 

J': Pielou evenness index 

H': The observed value of Shannon-Wiener index 

Hmax: ln S 

 

S: Total number of species 

Ln: The natural logarithm  

 

RESULTS AND DISSCUSSION 
Cricket Fauna (Orthoptera: Ensifera) were 

collected from July 2017 to June 2018 from different 

sites in Rajshahi City. A total of 283 individuals was 

collected during the study period. The collected cricket 

fauna belong to 3 families, 6 genera and 7 species (Table 

1). The highest number of species was recorded in family 

Gryllidae (n= 166) and lowest in Gryllotalpidae (n= 58) 

(Table 1, Figure 1).    

 
Table-1: Species abundance and monthly occurrence of collected individuals of different species of cricket fauna in Rajshahi 

City. 1, January; 2, February; 3, March; 4, April; 5, May; 6, June; 7, July; 8, August; 9, September; 10, October; 11, November 

and 12, December. Based on number of sightings, categorized cricket fauna status into VC, Very Common (> 50 sightings); C, 

Common (31–50 sightings); FC, Fairly Common (16–30 sightings); R, Rare (6–15 sightings) and VR, Very Rare (1-5 sightings) 

 Family Species name 
Species abundance and monthly occurrence of individuals 

Total Status 
1 2 3 4 5 6 7 8 9 10 11 12 

Gryllidae 

Gryllus texensis 2 2 8 9 10 12 17 20 12 5 3 3 103 VC 

Gryllus campestris 0 4 4 5 5 8 8 10 5 2 1 0 52 VC 

Lepidogryllus 

comparatus 
0 0 0 0 0 2 2 3 2 2 0 0 11 R 

Tettigoniidae 

Neoconocephalus 

palustris 
1 2 2 2 2 2 4 5 3 3 2 0 28 FC 

Scudderia furcata 0 0 0 1 1 2 3 4 1 1 1 0 14 R 

Montezumina modesta 0 1 2 2 2 2 3 4 1 0 0 0 17 FC 

Gryllotalpidae 
Gryllotalpa 

gryllotalpa 
2 3 4 4 3 9 5 12 4 6 3 3 58 VC 

Total (Monthly) 5 12 20 23 23 37 42 58 28 19 10 6 283  

 

Among them, Gryllus texensis was maximum 

in number (103) followed by Gryllotalpa gryllotalpa 

(58), Gryllus campestris (52), Neoconocephalus 

palustris (28), Montezumina modesta (17), Scudderia 

furcata (14) and Lepidogryllus comparatus (11) (Table 

1).    
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Fig-1: Family wise diversity (number and percentage) of cricket 

fauna (n= 283) 

 

The relative abundances (RA) of seven species 

were viz. Gryllus texensis (36.40%), Gryllus campestris 

(18.37%), Lepidogryllus comparatus (3.89%), 

Neoconocephalus palustris (9.89%), Scudderia furcata 

(4.95%), Montezumina modesta (6.01%) and 

Gryllotalpa gryllotalpa (20.49%) (Figure 2). As I 

mentioned in materials and methods chapter, categorized 

cricket fauna status into VC, Very Common (> 50 

sightings); C, Common (31–50 sightings); FC, Fairly 

Common (16–30 sightings); R, Rare (6–15 sightings) 

and VR, Very Rare (1-5 sightings) according to number 

of sightings [17].  In this study, the status of Gryllus 

texensis, Gryllus campestris and Gryllotalpa gryllotalpa 

were very common (VC); Neoconocephalus palustris 

and Montezumina modesta were fairly common (FC) 

and Lepidogryllus comparatus  and Scudderia furcata 

were considered as rare (R) (Table 1). Only three 

categories of individuals were found in the study. 

 

 
Fig-2: Relative abundances (RA) of cricket fauna (n= 283) 

 

 

 
Fig-3: Monthly diversity (percentage) of cricket fauna (n= 283) 

 

Base on monthly occurrence 2 species of 

cricket were found throughout 12 months, 2 were 9-11 

months, 2 were 6-8 months and 1 was 3-5 months (Table 

1). The highest species occurrence of cricket fauna was 

recorded in the month of August (20.49%) and lowest in 

January (1.77%) (Figure3). The value of 

Shannon-Wiener diversity index 1.68, the Value of the 

Simpson diversity index 0.77, and the Margalef diversity 

index was 1.09. Menhinick richness and Berger-Parker 

dominance were 0.42 and 0.36 respectively. Cricket 

fauna evenness estimated by Pielou’s evenness index 

which was 0.89 (Table 2). 

 

Table-2: Values of different diversity indices of 

cricket fauna in Rajshahi City 

 Name of indices Values 

Shannon diversity index (H') 1.68 

Simpson diversity index (1-D) 0.77 

Margalef diversity index (DMg) 1.06 

Menhinick richness index (DMn) 0.42 

Berger-Parker dominance index (d) 0.36 

Pielou’s evenness index (J') 0.94 

 

This is the first report of cricket (Orthoptera: 

Ensifera) in Rajshahi City. In result of this study, a total 

of 283 individuals were identified under 03 families i.e. 

Gryllidae (3 species and 2 genera), Tettigoniidae (3 

species and 3 genera) and Gryllotalpidae (1 species and 1 

genus). A similar result has been reported in Pakistan 

that a total of 242 specimens were sorted out into 03 

families such as Phaneropterinae, Conocephalinae and 

Gryllinae [6].  Checklist of suborder Ensifera of India 

included the families such as Gryllidae (231 species and 

72 genera), Tettigoniidae (160 species and 68 genera) 

and Gryllotalpidae (08 species and 02 genera) [12]. A 

total of 13 species of Tettigonioidea were reported in 

whole Pakistan and 8 species from Sindh [10, 11].  
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In this study, three categories of cricket species 

were found viz. Gryllus texensis, Gryllus campestris and 

Gryllotalpa gryllotalpa were very common (VC); 

Neoconocephalus palustris and Montezumina modesta 

were fairly common (FC) and Lepidogryllus comparatus  

and Scudderia furcata were considered as rare (R). 

Another study on butterflies, Tiple et al. [25, 26] 

categorized butterfly status into VC, very common (> 

100 sightings); C, common (50–100 sightings); NR, not 

rare (15–50 sightings); R, rare (2–15 sightings); VR, 

very rare (< 2 sightings).  The present study reviled the 

study area as a general habitat by Shannon-Wiener 

diversity index (value 1.68). For this index, values are 

between 0.0 and 5.0, and results are generally between 

1.5 and 3.5 [19]. The value of Simpson diversity index 

ranges between 0 and 1 [20]. In this study, the value of 

Simpson index is 0.77, indicating the fairly rich habitat. 

Margalef diversity index is 1.06, and it has no limit value 

(extend beyond 1) [21]. The values Pielou’s evenness 

index are between 0 and 1. In our study, the value 

Pielou’s evenness index is 0.94 which closer to 1, it 

means that the individuals are distributed equally [24]. 

Rain et al. [27] recorded all the diversity indices and 

evenness indices of the spider fauna in Jahangirnagar 

University in Bangladesh, and their results were 

generally close and resemble to our study on cricket 

fauna.  

 

CONCLUSION 
Measuring species abundance, monthly 

occurrence and diversity are important components of 

many ecosystems for conservation biology. In this study, 

a checklist of seven species of cricket fauna out of 283 

individuals was made from different sites in Rajshahi 

City, Bangladesh. Gryllidae is the largest contributor, 

and the population of Gryllus texensis is the highest 

among cricket species. The highest occurrence had been 

observed in August. Based on sightings Gryllus texensis, 

Gryllus campestris and Gryllotalpa gryllotalpa were 

very common, and two species were found throughout 

the year. To our knowledge, this is the first report on 

abundance, occurrence and diversity of cricket fauna not 

only Rajshahi City, but also greater Rajshahi Division. 

Therefore, this works may provide the latest status about 

biodiversity and taxonomy of crickets in all over 

Bangladesh. 
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