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Abstract : This communication is furtherance of my previous work on the quantification of relative abundance of various

insect pest species including  B. tabaci on sunflower plant. The article deals with advanced statistical application to the

prevailing population data of five different species of insect pests like- whitefly: Bemisia tabaci (Gennadius) (Hemiptera:

Aleyrodidae) leafhopper:Empoasca  spp. (Lepidoptera:Noctuidae), flower moth: Thysanoplusia orichalce

(Lepidoptera:Noctuidae),bollworm: Helicoverpa armigera (Lepidoptera:Noctuidae) and stink bug:Nezara viridula

(Heteroptera:Pentatomidae) reflecting composite pest infestation. These insects are taxonomically represented by the

Hemipterans, Lapidopteran and Heteropterans. Advanced statistical tools like Shannon Weiner (S-W) species diversity index

(Ħ ), relative abundance (RA%) and Jaccard's evenness(E) have been applied to the raw population data of pest species

procured during the sampling in 2018. The results are very significant in the terms of pest species secured and protected

survival on the host plant- sunflower at the latter's cost that blows serious alarm to urgently envisage the conservative

strategies for the host plant being the revenue generating crop in Kosi basin agricultural land covering Saharsa Madhepura,

Purnea etc of North Bihar.

Mausam Kumari*

University Department of Zoology, B.N.Mandal University, Madhepura, Bihar, India

Received  : 11th May, 2020  ;      Revised : 15th June, 2020

*Corresponding author :

 Phone : 8709910392

 E-mail : mausambaba2310@gmail.com

Key words: Advanced statistical tools, S.W diversity index (Ħ ), RA %, Jaccard's Eveness(E), insect pest species,

composite infestation, sunflower plant

INTRODUCTION

The whitefly Bemisia tabaci (Gennadius) is one of

the most threatening pests to sunflower crop production

in tropical and subtropical regions.1 In this research

communication, the results of advanced statistical diversity

tools applied to the natural sampled population of different

pest species have been presented to suggest envisaging

the strategies for minimising the composite pest infestation

and protecting the crop.2

S.W diversity index (Ħ ), RA %, Jaccard's Evenness

(E) are some advanced statistical tools being used for

Shannon-Weiner species diversity index of sunflower insect pest, B.tabaci

(Hemiptera: Aleyrodidae) & allied species

interpreting the inferential impact of any species population

whether beneficial or harmful on the environmental

resources of both abiotic and biotic nature.3 All these

considerations fall under portfolio function of ISI

(Information Statistical Indices) helpful in holistic

management and conservation of any community, habitat

or biosphere reserve.

Being one of the major competitor to human beings

insects may be both harmful as well as beneficial,

therefore, insects are our rivals, because most of them lead

pest life feeding on plants and crops.4 As such they are

major threat to crop production and human survival.

In the present article advanced statistical information

tools in the form of S-W diversity, Jaccard's Evenness (E)
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Table 1:  Site specific advanced statistical information table regarding the cumulative species diversity of five

different insect pests infesting sunflower plant (Sampling site A-Gwalpara)

Sl. 

no 

Common 

name of the 

insect pest 

sampled 

Scientific name 

as per the key 

Taxonomic 

position 

Number of 

adults per five 

plants (n) 

Relative 

abundance % 

(n/N* 100) 

Individual 

mean 

abundance 

(pi) 

Log value 

of (log pi) 

Product 

of pi*log 

pi 

S-W 

diversity 

(Ħ) 

Jaccard’s 

evenness (E) 

= Ħ/Hmax 

1 Whitefly  
 

Bemisia tabaci Hemiptera : 
Aleyrodidae 

12 36.3 0.363 
 

-0.440 -0.1597  
 

 

 
 

0.6317 

 
 

 

 
 

0.935 

2 Leaf hopper 

 

Empoasca 

 

Lepidoptera 

Noctuidae 

04 12.1 0.121 -0.917 -0.1109 

3 Flower Moth Thysanoplusia  Lepidoptera 

Noctuidae 

02 6 0.060 -1.221 -0.0732 

4 Bollworm 
 

Helicoverpa  
 

Lepidoptera 
Noctuidae 

06 18.1 0.181 -0.742 -0.1343 

5 Stink bug 

 

Nezara 

 

Heteroptera: 

Pentatomidae) 

09 27.2 0.272 -0.565 -0.1536 

 Total    N =33       

& Simpson dominance equations (indices) have been used

to compute the raw sampling data of five different insect

pests compositely attacking the single host - sunflower,

Helianthus annuus  (L.)5  popularly known as “Surajmukhi”

belonging to the  family  Asteraceae. It is one of the most

important oil crops  throughout the world  grown on over

22 million hectares worldwide, with a production of 26

million tons per year.6,7

MATERIAL & METHODS

Selection of the sampling site as follows up schedule

of our study was done randomly and the sites were located

in the northern zone of Madhepura district. Madhepura is

located at 25°34’-26°07’ North Latitude & 86°19’-87°07’

East Longitude. It is surrounded by Araria & Supaul in

the North and Khagaria & Bhagalpur in the South, Purnea

district in the East and Saharsa in the West. It is situated in

the plains of river Koshi & located in the Northeastern

part of Bihar. The primary occupation of the people of the

district is agriculture.8 The total geographical area of the

district is 1788 Sq. Km.

Random sampling of different pest flies infesting the

sunflower plant by net-sweeping method:

The field experiment was laid in randomized block

design during 2018 in four different areas of Madhepura

where the production was very high. The observation data

of random sampling of different insect pest flies infesting

the host with respect to the four different sampling areas -

Gwalpara, Puraini, Bihariganj and Shankarpur has been

given in Table 1. Additionally, observations of infestation

on  randomly selected plants from each plot by whitefly

and other allied species were made on leaves shoot and

flower rosette. The mean population of each pest species

per plant in a quadrate plot was counted numerically &

furnished in the data recording table for advanced

statistical analysis.

RESULT & DISCUSSION

The computation results of five pest species

population infesting sunflower plants as found in the

random sampling data in four different plots with regards

to S-W species diversity, relative abundance, species

richness being the log value of the abundance proportion

& Jaccard's Evenness are very informative which throw

light on the sustainable relationship between the host &

pest. As such all the pest species are nutritionally well

supported by the host sunflower plants. However, the strategic

efforts to be taken up for the pest control & protect the host

require to break this statistical bondage between the host &

the pest which reinforced by the demand & supply of the

nutritional molecules & the elements of pest & host

respectively culminating into the sustainable relationship. The

results of statistical analysis of site specific sampling data

with respect to R.A, S-W diversity & Evenness reflect

conspicuous variations which are denoting the similar

variation in the density dependent availability of nutritional

resources from the host. These statistical variation also indicate

the gradient in the environmental resources other than biotic

factors like climatic constitution of the site including

temperature, humidity soil condition etc.

The collective discussion on the intricate relationship

between the results of statistical species diversity indices  &

environmental as well as the host resources demands special

consideration in the terms of asset management terms of the

nature falling under portfolio management of the living

community.9
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Table 2:  Site specific advanced statistical information table regarding the cumulative species diversity of five different insect

pests infesting sunflower plant (Sampling site B- Puraini)

Table 3:  Site specific advanced statistical information table regarding the cumulative species diversity of five different insect

pests infesting sunflower plant (Sampling site C- Bihariganj)

Table 4:  Site specific advanced statistical information table regarding the cumulative species diversity of five different insect

pests infesting sunflower plant (Sampling site D- Shankarpur)

Sl. 

no 

Common 

name of the 

insect pest 

sampled 

Scientific name 

as per the key 

Taxonomic 

position 

Number of 

adults per five 

plants (n) 

Relative 

abundance % 

(n/N* 100) 

Individual 

mean 

abundance 

(pi) 

Log value 

of (log pi) 

Product 

of pi*log 

pi 

S-W 

diversity 

(Ħ) 

Jaccard’s 

evenness (E) 

= Ħ/Hmax 

1 Whitefly  

 

Bemisia tabaci Hemiptera : 

Aleyrodidae 

10 31.2 0.312 -0.505 -0.157  

 

 

 

0.65 

 

 

 

 

0.962 

2 Leaf hopper 

 

Empoasca 

 

Lepidoptera 

Noctuidae 

05 15.6 0.156 -0.806 -0.125 

3 Flower Moth Thysanoplusia  Lepidoptera 

Noctuidae 

08 25 0.25 -0.602 -0.150 

4 Bollworm 

 

Helicoverpa  

 

Lepidoptera 

Noctuidae 

02 6.2 0.062 -1.207 -0.074 

5 Stink bug 

 

Nezara 

 

Heteroptera: 

Pentatomidae) 

07 21.8 0.218 -0.661 -0.144 

 Total    N=32       

Sl. 

no 

Common 

name of the 

insect pest 

sampled 

Scientific name 

as per the key 

Taxonomic 

position 

Number of 

adults per five 

plants (n) 

Relative 

abundance % 

(n/N* 100) 

Individual 

mean 

abundance 

(pi) 

Log value 

of (log pi) 

Product 

of pi*log 

pi 

S-W 

diversity 

(Ħ) 

Jaccard’s 

evenness (E) 

= Ħ/Hmax 

1 Whitefly  
 

Bemisia tabaci Hemiptera : 
Aleyrodidae 

9 31 0.310 -0.508 -0.1574  
 

 

 

 

0.6626 

 
 

 

 

 

0.981 

2 Leaf hopper 

 

Empoasca 

 

Lepidoptera 

Noctuidae 

03 10.3 0.103 -0.987 -0.1016 

3 Flower Moth Thysanoplusia  Lepidoptera 

Noctuidae 

08 27.5 0.275 -0.560 -0.154 

4 Bollworm 
 

Helicoverpa  
 

Lepidoptera 
Noctuidae 

05 17.2 0.172 -0.764 -0.1314 

5 Stink bug 

 

Nezara 

 

Heteroptera: 

Pentatomidae) 

04 13.7 0.137 -0.863 -0.1182 

 Total    N=29       

Sl. 

no 

Common 

name of the 

insect pest 

sampled 

Scientific name 

as per the key 

Taxonomic 

position 

Number of 

adults per five 

plants (n) 

Relative 

abundance % 

(n/N* 100) 

Individual 

mean 

abundance 

(pi) 

Log value 

of (log pi) 

Product 

of pi*log 

pi 

S-W 

diversity 

(Ħ) 

Jaccard’s 

evenness (E) 

= Ħ/Hmax 

1 Whitefly  
 

Bemisia tabaci Hemiptera : 
Aleyrodidae 

11 30.5 0.305 -0.515 -0.1570  
 

 

 

 

0.6751 

 
 

 

 

 

1 

2 Leaf hopper 

 

Empoasca 

 

Lepidoptera 

Noctuidae 

08 22.2 0.222 -0.653 -0.1449 

3 Flower Moth Thysanoplusia  Lepidoptera 

Noctuidae 

07 19.4 0.194 -0.712 -0.1381 

4 Bollworm 
 

Helicoverpa  
 

Lepidoptera 
Noctuidae 

04 11.1 0.111 -0.954 -0.1058 

5 Stink bug 

 

Nezara 

 

Heteroptera: 

Pentatomidae) 

06 16.6 0.166 -0.779 -0.1293 

 Total    N=36       
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