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Figure 1. Host specificity.  
   Proportions of generalists (associated with ≥ 2 plant   

   families) = 38% and specialists (1 family) = 62%. 
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Figure 2. Host range/breadth.  
   Distribution of the number of plant families 

   associated with generalist weevil species. 

Figure 3. Weevil phylogeny and plant hosts. 
Phylogenetic relationships are not strongly correlated with host plant associations in the sampled weevil species. 

The same plant families are scattered across distant weevil lineages, and sister groups often do not share hosts. 

• Weevils (Curculionoidea; ~ 70,000 species) are primarily phytophagous insects. 

• Host plant specificity and range information is traditionally based on field 

studies or specimen label data (1), and remains unknown for most species. 

• Previous DNA-based studies of weevil-host plant associations were performed at 

broad taxonomic scales (2), as opposed to comparing closely related species. 
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1. What host plants do weevils feed on?  

We identified weevil-host plant associations by sequencing plant DNA 

extracted from weevil gut contents. 

2. Are weevils specialists or generalists?  

We characterized host plant specificity and range, focusing on a densely 

sampled group Eustylini + Geonemini (Entiminae) from the Neotropics. 

3. Are weevil phylogenetic relationships correlated with host plant associations? 

We investigated whether host distributions on the sampled weevil phylogeny 

appear to be clustered (with correlation) or scattered (lack of correlation). 
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Background: Weevil-Plant Associations 

Research Questions & Objectives 

• 49 weevil specimens were sampled from the Neotropics.  

• Two major lineages were represented; i.e., members of the tribes Eustylini and 

Geonemini, each with numerous closely related species. 

• The six-loci weevil phylogeny was reconstructed using Maximum Likelihood. 

• Host plant DNA was extracted from samples of adult weevil gut contents. 

• Three plant barcoding genes were targeted and sequenced: trnL, rbcL and matK. 

• Multiple plants in the same individual were isolated by molecular cloning. 

• Plant sequences were identified to family based on the best hit of BLAST search. 

Material & Methods 

Table 1. Plant families and frequencies of associations. 
   28 families were identified. Fabaceae and Melastomataceae were  

   most common host plants, comprising 41% of all associations. 

1. Host plant DNA were successfully extracted and sequenced for 86% of the weevil samples (42/49). 

2. In total, 28 host plant families were identified to be fed on by the 42 analyzed weevil species (Table 1). 

3. The most common plant hosts were Fabaceae and Melastomataceae, comprising 41% of all associations. 

4. 38% of the weevils (n = 16) appeared to be generalists associated with 2+ plant families, and 62% (n = 26) 

fed on one family  and were specialists (Fig. 1). Surprisingly, three generalists fed on 4-5 families (Fig. 2). 

5. The phylogenetic relationships were not reliable predictors of weevil/host plant associations (Fig. 3).  

6. Overall, our analysis demonstrates the effectiveness of multi-locus DNA-barcoding in characterizing weevil 

host plant associations. However the gut content analysis approach is limited  by spatio-temporally restricted 

sampling, the lack of plant vouchers for verification, and by incomplete database of sequences in Genbank. 

Results & Discussion 

Weevil-plant associations revealed by multi-locus plant DNA barcoding 

Habitus of representative weevils 

Phylogeny of weevils 
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Association 

   Total number of weevil-plant associations recovered: 73.  

   43 (59%) generalist / 30 (41%) specialist species associations. 

Fabaceae 

(Papilionoidea)
14

Melastomataceae 9

Fabaceae 

(Caesalpinioideae)
7

Aquifoliaceae 4

Asteraceae 3

Calophyllaceae 3

Piperaceae 3

Ranunculaceae 3

Rubiaceae 3

Meliaceae 2

Moraceae 2

Poaceae 2

Primulaceae 2

Plant family

No. 

associated 

weevil 

species

Plant family

No. 

associated 

weevil 

species

Adoxaceae 1

Burseraceae 1

Dryopteridaceae 1

Euphorbiaceae 1

Fagaceae 1

Musaceae 1

Nyctaginaceae 1

Olygonaceae 1

Phyllanthaceae 1

Picramniaceae 1

Pinaceae 1

Rhamnaceae 1

Rosaceae 1

Sapotaceae 1

Solanaceae 1

Trebouxiophyceae 1
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