Text S1 – Proof of compact sets
Theorem 1. TKru is the same as Tcan [19, 20].
Proof. Without the loss of generality, we suppose that a graph G contains edges without equal lengths. Let Ecan be a set of sorted edges from a minimum spanning tree Tsp in non-increasing order (as mentioned in Figure 1, [20]) and Ekru be a set of edges that make if-condition in Algorithm CONSTRUCT_TKru true. Clearly, both Ecan and Ekru are the sets of edges of Tsp of same graph G. Hence, Ekru is equal to Ecan. TKru is constructed by merging species according to edges of Ekru in increasing order. If we deconstruct TKru in the opposite direction, it is the same with splitting species according to edges of Ecan in non-increasing order. So, TKru is the same as Tcan. 
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