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I= Shannon's Information index, E= measure of evenness, EHeip= Heip’s 
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shown next to the branches. Initial tree(s) for the heuristic search were 
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Each population consist of ten individuals. Each lane represents each 

individual’s RAPD and ISSR banding pattern. 189 
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based analyses.  S=observed number of alleles, H= Nei's gene diversity, 

H´ or I= Shannon's Information index, E= measure of evenness, EHeip= 

Heip’s evenness index. 194 
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Figure 26. UPGMA dendrogram based on Nei’s (1978) unbiased genetic distance 

matrix. The Green and Brown square box indicates the clustering of Terai 
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standardization of Amblyceps mangois populations of three river system 

based on RAPD and ISSR analyses. Blue, Brown and Green circles 

represent clustering of Mahananda, Teesta and Jaldhaka river 

populations. Coordinates 1 and 2 explain 48.97 % and 23.61 % of the 
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Amblyceps mangois. The populations are arranged in hierarchical orders 

as first, second, third, fourth, fifth order populations. FST = Population 

genetic differentiation, Nm= Estimated gene flow, AMOVA= Analysis of 

molecular variance, PhiPT= Estimated variance among 

population/(Estimated variance within population +  Estimated variance 

among population), probability values based on 999 permutations. # 

indicates the comparison between populations or groups of populations. 205 
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Likelihood method. The evolutionary history was inferred by using the 

Maximum Likelihood method based on the Jukes-Cantor model (Jukes 

and Cantor, 1969). The tree with the highest log likelihood (-1086.2810) 
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search were obtained automatically by applying Neighbor-Joining and 

BioNJ algorithms to a matrix of pairwise distances estimated using the 

Maximum Composite Likelihood (MCL) approach, and then selecting the 

topology with superior log likelihood value. The tree is drawn to scale, 

with branch lengths measured in the number of substitutions per site. The 

analysis involved 14 nucleotide sequences. Codon positions included 

were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing 

data were eliminated. There were a total of 609 positions in the final 

dataset. Evolutionary analyses were conducted in MEGA7. (Kumar et. 

al., 2016). 216 

 

  




