
Ex No. 1                Date: 
 

STUDY OF DISTRIBUTION PATTERNS OF INSECTS IN 
CROP ECOSYSTEMS 

 
 
Objective: 
 
To get familiarized with distribution patterns of insects in crop ecosystems. 
 
Study o f di stribution pa tterns of  i nsects i n a  c rop-ecosystem is  mos t i mportant to validate 
methods f or popul ation e stimation a nd t o und erstand t he pe st popul ation. Information on 
distribution or  di spersion of  pe st s pecies pr ovides a  va lid ba se f or de veloping a s ound 
sampling plan and gives information about behavior of the species. The dispersion of species 
is i nfluenced b y social instinct s uch a s br eeding, p rotection a gainst na tural e nemies a nd 
heterogeneity of the environment. Individuals of a population arrange themselves in a manner 
that i s s pecific t o e ach popul ation a nd these ar rangements i n s pace app ear t o be of  
considerable importance in the study of dynamics of ecosystem. 
 
Dispersion 
 
The manner in which members of pest population are distributed in space is the dispersion or 
the distribution pattern of the species. 
 
The internal distribution patterns are important which are related with some characteristics of 
a popul ation. Individuals i n a ny popul ation m ay be di stributed a ccording t o t hree ba sic 
patterns. 
 
 
 

1. Regular / Uniform distribution 
 

2. Random/poison distribution 
 

3. Clumped / aggregated / over-dispersed/contagious distribution 



 
 
 

 
To understand the distribution/Dispersion of insect species one need to calculate, 
   

 

 
 
 
Where, f= Frequency of number of plants/branches 

x= Number of insects per plant/branch 
n= Total number of plants 
 

 

 

 

 

 
 
1)  Regular / uniform distribution: 

 
It may occur where competition between the

 

 insects is severe due to physical factors. Here, the 
variance is less than Mean ((S2< x ). Hence, the variance-mean ratio (VMR) is less than one, 
IDM is less than zero, Index of Lexis is less than one and the Charlier Coefficient is less than 
zero. 
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2) Random or Poison distribution: 

 
It is relatively rare in nature and occurs where the environment is very uniform and there is no 
tendency to aggregate. Each insect has equal probability of occupying any point in space and 
the pr esence o f one  i ndividual doe s not  i nfluence t he di stribution of  a nother. H ere t he 
variance-mean ratio (VMR) is always one  (S2= x ), IDM is equal to zero, Index of  Lexis is 
unity and the Charlier Coefficient is zero.   
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3) Aggregated/Clumped / Aggregate/Negative binomial  distribution: 
 
This is the most frequently observed pattern and individuals show varying degree of clumping 
together due to attraction or instinct as in case of some insects. Large scale clumping helps to 
evade possible danger of predation, climate or diseases. Bees are able to exist in cold climate 
by i ncreasing t he i nput of  he at a mong t hem t hus m odifying t he e nvironments. U sually t he 
environment decides the degree of  aggregation of clumped patterns. Here the variance-mean 
ratio (VMR) is more than one (S2> x ), IDM is more than zero, Index of Lexis is more than 
one and the Charlier Coefficient is more than zero.  
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The aggregation may also be due to 
 

1. Response of microclimatic differences and daily and seasonal changes in weather. 
 

2. As a result of reproduction or social attraction 
 

3. Characteristics of the species i.e. degree of sociality 



 
 
 
Aggregation always leads to intra-specific competition for food, space and reproduction etc. 
The degree of aggregation as well as the overall density, which results in optimum population 
growth and survival, varies with species and conditions. 
 
Record Work: 
 
Workout the mean, variance and different indices to conclude the Distribution/Dispersion patterns 

Spodoptera litura (Fab.) based on the following larval population data on cabbage. 
 

Number Plant  fx fx2 

of Frequency    

Insects 
f 

   

Per Plant 
   

    

x     
     

0 22    
     

1 3    
     

2 5    
     

3 8    
     

4 12    
     

5 11    
     

6 9    
     

7 23    
     

8 7    
     

9 6    
     

10 4    
     
 n= Σfx = Σfx2 = 

 
Table 1.1 
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