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ABSTRACT

The polytene chromosomes of 3,347 larvae of the Simulium tuberosum group
collected from 59 locations in northern, northeastern, central and southern Thailand
were analyzed. Band by band comparisons, relative to the established standard
chromosome map for the subgenus Simulium, revealed 17 cytogenetically distinct
taxa, based mainly on fixed, sex-linked and floating inversions in the long arm of
chromosome III. Six of these taxa correspond to morphologically described species,
i.e., S. doipuiense, S. rufibasis, S. setsukoae, S. tani, S. yuphae and S. weji; 2 unknown
species (unknown sp.1 and unknown sp.2) were discovered. Two cytoforms (cytoform
A and B) were found in S. doipuiense based on different sex-linked inversions,
whereas 9 cytoforms (cytoforms A-I) were present in S. tani. S. tani cytoforms A and
E differed from the standard cytoform (cytoform B) by fixed inversions. Cytoforms C,
D, F, G and H were distinguished by sex-linked inversions, X,Y, XoY, X2Yo, X;Y>
and X3Yy, respectively. Cytoform I was characterized by floating inversions. At
present, the taxonomic status of the different cytoforms of S. fani has not been
determined. However, this study indicates that S. tani is represented by at least 9
cytoforms, of which cytoform H is the most distinct by having a unique sex-linked
inversion and a distinct gill-filament pattern as well as a different density of
microtubercles on the cephalic plate. Ecologically, the distributions of larvae of each
taxon may be influenced by some macro- and microhabitat factors.

The sequences of the secondary internal transcribed spacer II (ITS2) of
ribosomal DNA (rDNA) among members of the S. tuberosum species group ranged
from 259 to 272 bp in length, with high AT content ranging from 77.8 to 81.8%.
Clonal variation within individuals occurred in 14 taxa, ranging from 0.4 to 16.0%.
Intrapopulation variation was found in 7 taxa, ranging from 1.2 to 16.0%, whereas
interpopulation variation was detected in 2 taxa, with the range of 0.8 to 13.5%. The
sequence divergence among members of the S. tuberosum species group ranged from
0.4 to 14.7%. Additionally, nine types of ITS2 from 72 clones were revealed. The
cytological phylogeny among the S. tuberosum species based on sharing of inversions
was well resolved, whereas the morphological and molecular phylogenies, inferred by
using PAUP (version 4.0b10) and MrBAYES (version 3.1.2), were not well resolved.
Although the morphological and molecular trees are consistent with the cytological
tree in supporting two monophyletic groups (one with 9 cytoforms of S. fani and the
other with the remaining species), the phylogenetic relationships among the S. rani
cytoforms and the other taxa, based on morphological and molecular data are
unresolved.
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