
Euglossini was monophyletic (BV ¼ 100) as was each

genus (BV ¼ 100). Aglae was sister group to the remain-

der of the tribe (BV ¼ 100) and Eulaema+Eufriesea

formed the apical-most clade (BV ¼ 92). Euglossa was

sister group to Eulaema+Eufriesea (BV ¼ 89), with Ex-

aerete as sister group to (Euglossa (Eulaema+Eufriesea))

(BV ¼ 100).

4. Discussion

4.1. Individual data partitions

The four gene fragments used in these analyses of

euglossine relationships were selected to represent dif-

ferent structures and functions. Despite potential dif-
ferences in patterns of variation, each data partition

gives a compatible topology, except for the placement of

Aglae in the EF-1a tree. This suggests that the models

used to analyze the data were appropriate for recovering

accurate phylogenetic signal for the taxa examined

(Gaucher et al., 2001; Miyamoto and Fitch, 1995).

While the individual gene fragments were useful for

demonstrating monophyly of the genera, alone they
were insufficient for resolving relationships among the

genera. Both the equal and differential weighting

schemes used in the parsimony analyses, down-weight-

ing transitions at third codon positions of LW Rh and

EF-1a (results not shown), were employed to decrease

possible misleading effects of mutational saturation

(Huang et al., 2000; Meyer, 1994). Nonetheless, all

weighting schemes resulted in principally congruent
topologies.

4.2. Combining data partitions

Whether to combine different data partitions that

give significantly conflicting signal in phylogenetic

analyses is still under debate (Bull et al., 1993; de Que-

iroz et al., 1995; Huelsenbeck et al., 1996; Miyamoto
and Fitch, 1995; Scotland et al., 2003). The conditional

combination approach (Bull et al., 1993; de Queiroz,

1993; de Queiroz et al., 1995) recommends that only

homogeneous data sets be combined. Thus, combining

the data probably maximizes the amount of information

available overall (Vogler and Welsh, 1997; Chippindale

et al., 1999). Partition homogeneity tests indicated that

the LW Rh data were weakly heterogeneous relative to
the other partitions. As alignment decisions can lead to

rate heterogeneity (Lutzoni, 1997; Whiting et al., 1997;

Sullivan, 1996), we excluded the highly variable intron

Fig. 6. Phylogeny of Euglossini derived from the combined analysis of

2625 molecular characters and 37 morphological characters (MP anal-

ysis; bootstrap 1000 replicates). Length¼ 2003, CI¼ 0.694, HI¼ 0.306.

Fig. 5. Four-gene partition MP (A) and ML (B) trees. Bootstrap values (1000 replicates for MP, 100 replicates for ML) are indicated on the cor-

responding nodes. (A) MP tree length¼ 1838, CI¼ 0.681, RI¼ 0.572; (B) ML tree ln L ¼ �13109:07.
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