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Indonesia is now endowed with huge biodiversity as one of the highest hotspots on earth,
but the diversity of Drosophilidae in this region is still poorly investigated. This thesis aims to
give light on the diversity of the Drosophila robusta, melanica and quadrisetata species groups
in Indonesia and surrounding regions and further to resolve phylogenetic relationships of these
groups by a cladistic analysis. These species groups have long been considered to be temperate
elements, but recent studies suggest that they occur in tropical Asia as well. In this study, the
occurrence and distribution of these species groups are surveyed throughout Indonesia, i.e.,
Sumatra, Java, Bali, Lombok, Sulawesi and the Halmahera Islands. In addition, specimens
collected from Mt. Kinabalu (Malaysia), Vietnam and Taiwan are included in investigation.

Chapter I reports six new species of the Drosophila robusta species group from Southeast

Asian Islands. Of the new species, D. barobusta and D. uncinata are assigned to the lacertosa
subgroup but D. sungaicola, D. baliensis, D. hitam and D. subaquatica to the okadai subgroup.
These species exclusively inhabit streamsides in mountainous highlands at elevations of more
than 600 m from the sea level in Southeast Asian tropics.

Chapter II reviews the D. quadrisetata species group on the basis of samples collected
from tropical to warm—temperate areas of the Oriental Region and the collection records so far
accumulated for all known species. Three new species, D. aotsukai, D. rinjaniensis and
D. sundaensis, are described, and new distribution records and supplementary, revised
descriptions are given for known species. A multiple-entry key, based on a character database, to
all species of this species group is constructed and uploaded to the Internet.

Chapter III describs a new species of the D. melanica species group, D. denruoi, from
northern Vietnam. It is proved by cross experiments that reproductive isolation is complete
between this species and its morphologically resembling species. Larval ganglion cells of D.
denruoi possess 2n=12 chromosomes, comprising 4 pairs of acrocentric, 1 pair of metacentric
and 1 pair of micro-chromosomes. This largest number of rod-shaped chromosomes implies the
most primitive configuration in the choromosomal evolution within the melanica group. Further,
classification of Asian species of this species group is revised based on the results of cross
experiments and close morphological examination. Drosophila pengi Okada & Kurokawa, 1957
from central Japan, which has once been regarded as a synonym of Drosophila tsigana Burla &
Gloor, 1952, is considered to be a distinct species from the latter, and thus is resurrected as a
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member of the melanica group. Drosophila bisetata Toda, 1988 described from central
Myanmar is synonymized with D. pengi, and a population of Guizhou, southwestern China,
which has once been regarded as D. fsigana, is identified as D. pengi, because of their sharing of
diagnostic characters with D. pengi. At the same time, it is reconfirmed that the Hokkaido
population is conspecific to European D. tsigana. Furthermore, another species, Drosophila
longiserrata Toda, 1988, described from central Myanmar is synonymized with Drosophila afer
Tan, Hsu & Sheng, 1949 from China, based on the identity of their karyotypes and external
morphology.

Chapter IV analyzes phylogenetic relationships among the Drosophila robusta,
quadrisetata and melanica species groups based on morphological characters. A total 33 species,
including all the new species reported in Chapters I to III, are selected as ingroup taxa for this
analysis: 3 spp. from the robusta subgroup, 7 spp. from the lacertosa subgroup and 8 spp. from
the okadai subgroup of the robusta species group, 6 spp. from the melanica species group, and 9
spp. from the quadrisetata species group. Drosophila virilis is chosen as outgroup. Eighty-five
characters of adults are observed and the resulting data matrix is subjected to a cladistic analysis
using PAUP version 4.0b10. Based on the strict consensus tree of eight most parsimonious ones
and branch-support values, the following conclusions are deduced. 1) The ingroup species are
divided into two clades: clade I consisting of the robusta species subgroup and the melanica
species group and clade II of the lacertosa and okadai species subgroups and the quadrisetata
species group. Each of these basal clades is characterized by one distinct autapomorphy and
some eco-physiological properties: the members of clade I are forest dwellers and feed/breed on
fermented tree sap, whereas those of clade II inhabit very near vicinities of water in riparian
habitats and some of them are known to use decayed phloem of branches and logs dipped in the
water as breeding substrates. 2) Within the clade I, three subclades are recognized with high
support values: the robusta subgroup, the subclade of D. colorata and D. moriwakii, and the
melanica group proper. However, the relationships among these subclades are not so highly
resolved. 3) Within the clade II, the okadai subgroup proper (excluding D. unimaculata) and the
quadrisetata group are recognized as sister clades to each other, but the /acertosa subgroup as
the basal, less resolved, paraphyletic group.

Chapter V proposes a new classification for the Drosophila robusta, quadrisetata and
melanica species groups based on the results of phylogenetic analyses given in Chapter IV. In
the revised system, the clade I is classified as the melanica species group comprising three
species subgroups, the melanica, colorata and robusta subgroups, and the clade II as the
lacertosa species group, upgraded from a subgroup of the old “robusta group”. Within the latter
species group, two subgroups, the okadai subgroup and the downgraded quadrisetata subgroup,
were recognized, but all species of the old “lacertosa subgroup” and D. unimaculata, of which
phylogenetic positions are more or less uncertain and paraphyletic in the resulting cladogram,
remain unassigned to any species subgroup.
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MZL7z. I6IZ, REBOINETOSE - FELCREBETLIEEDHIZ, M
BOREROBRIZELD, 7OT7HRMSIMITMTITHHRT 5HDIE, JLAER
53—y /NIZNTTHmT 58 (Jrosophila tsigana) &HEEH AN S PEETEE
WM TS 2% (Drosophila pengi) O 2FIZHhslEEHSMNILE,
KANT, ¥ ov—No®EINE2HSE, TN ENLEEDIrosophila pengi 1l &
EhERE L DG SN/ Drosophila afer 2D ) — L THB L&KL,

BAETIE, AMETELSNEREIZ, L7 AU A Z2EUERFENS CNETICH
HENEEMATZ3 3EIZDONWT, RED S 5IZDIFSHERAERBEL, i
ST ETo . TOMR, 1) quadrisetatafEit &EmelanicafiBFIXBERETH - 7275,
robusta BT RE TIZARNY, 2) robustaf@BEldrobusta, lacertosa, okadaid) 3 TRE
FORBRINTNBN, ZFDD Brobusta B3I U AmelanicafBBEIZH<, —F
lacertosaBi# & okadaifi B\ XquadrisetatafBRE 1TV, 3) melanicafBREIX
colorata-moriwakiie LMD THR S NBRIZHMI N, LEDLDIZ, ZD3FE
BICETHII, KRES2DDOHBIZHMNBDZEAREN., ZHEE—FIZERVWD
HIZEBL, BI—FHINMSENTHFEMRNICETHMT 5 E NI AR E—
BLTWBZEERWELE., £k, SHRTRINERHEERIIFFICEDIER
HBIR & BIFF-BL Tz,

EWHETIH, BAEOKRIIETIEZO IEROMEERROUET 217072 £T,
FEREIZDWT, [HBmelanicafEt & [Hrobustadifif X O ¥k & N D melanicaf@t &, H
quadrisetatafEEE, IR lacertosaTiBE & IFokadai Tt & 0 HEFR X 15 lacertosa BREIT A
U, §i#& I i3melanica®i#¥, colorata®ift & robusta®ift ZBoE L, ¥F Zdquadrisetata
B, okadaifiBEE EHIT, TS 2HBICBIRVWEEZEREL /2.

CHOEDICTHFBEEDZ, INEFTEHET O T7HEENIS T ESARORMN
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