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ABSTRACT 

Twenty-three isolines of Anopheles barbirostris derived from animal-biting 

females showed 3 karyotypic forms: Form A (X1, X2, Y1) in 3, 3 and 5 isolines from 

Chiang Mai, Kanchanaburi and Phetchaburi provinces, respectively; Form B (X1, X3,

Y2) in 3 and 8 isolines from Chiang Mai and Ubon Ratchathani provinces, 

respectively; Form C (X2, Y3) in 1 isoline from Phetchaburi province. All 23 isolines 

exhibited an average branch summation of seta 2-VI pupal skins ranging from 11.90-

13.00 branches, which was in the limit of An. barbirostris (6-18 branches). Of the 12 

human-biting isolines from Chiang Mai province, 5 isolines showed Form B (X2, Y2)

and 7 isolines exhibited a new karyotypic form designated as Form E (X2, Y5). All of 

12 isolines had an average branch summation of seta 2-VI pupal skins ranging from

22.40-24.50 branches, which was in the range of An. campestris (17-58 branches). 

Based on the similarity of X2

DNA sequence analyses of the second internal transcribed spacer (ITS2) of 

ribosomal DNA and the cytochrome oxidase subunit I and II (COI and COII) genes of 

mitochondrial DNA from 18 and 7 isoline colonies of An. barbirostris and An. 

campestris-like strains from Chiang Mai, Phetchaburi, Kanchanaburi and Ubon 

chromosome between An. barbirostris and An. 

campestris in the current study, thus, they were tentatively designated as An. 

campestris-like Forms B and E, respectively. 
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Ratchathani provinces revealed 3 distinct groups in An. barbirostris, which were 

designated as An. barbirostris group A1 (Chiang Mai, Ubon Ratchathani and 

Phetchaburi), A2 (Phetchaburi) and A3 (Kanchanaburi); and 1 unique group in An. 

campestris-like, i.e., group CAM (Chiang Mai). The large sequence divergences of 

the ITS2, COI and COII genes among An. barbirostris group A1, A2 and A3, and An. 

campestris-like were 0.203-0.627, 0.026-0.056 and 0.030-0.051, respectively. 

Crossing experiments among An. barbirostris group A1 (Form A, B and C), 

A2 (Form A) and A3 (Form A), and An. campestris-like Form B were performed. The 

results of post-mating reproductive isolation from all crosses by providing low rates 

of embryonic-developed eggs; few hatched and/or non-hatched eggs; low rates of  

larva, pupa and adult survival; asynaptic salivary gland polytene chromosome arms of 

F1-hybrid larvae; and atrophy of the reproductive systems of F1-hybrid females and 

males. Thus, molecular and crossing evidence strongly supported the existence of 4  

sibling species members within the taxon An. barbirostris, provisionally designated 

as An. barbirostris species A1, A2 and A3, and An. campestris-like, respectively. The 

result of non post-mating reproductive isolation between the crosses of An.

campestris-like Form B and E by yielding healthy F1- and/or F2-progeny indicated 

their conspecific relationship.

Comparative morphological investigations of egg, larva, pupa and adult under 

light microscope indicated that only the branch summation of seta 2-VI pupal skins 

could be used to separate An. barbirostris and An. campestris-like, whereas the 

surface topography of eggs among An. barbirostris species A1, A2 and A3, and An.

campestris-like under scanning electron microscopy (SEM) were morphological 

similar.

Comparative salivary gland polytene chromosome examinations among An. 

barbirostris species A1, A2 and A3, and An. campestris-like revealed the 

homosequential banding pattern existed among 4 sibling species members.
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