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Abstract 

Karyotypes of 7 species of the Drosophila quinaria Section which had been collected from Eastern 
Siberia and the Russian Far East were studied using the ganglion cell-Giemsa staining method. Two spe- 
cies of the testacea group, Drosophz'la testacea and D. orientacea, possess a diploid number of 8 chromo- 
somes, consisting of 2 pairs iof metacentric autosomes, 1 pair of acrocentric sex chromosomes and l pair 
of microchromosomes. B chromosomes are observed with high frequencies in two geographic strains of 
D. testacea. The metaphase plates of five species, D. rellima, D. transversa transversa, D. limbata, D. nig- 
romaculata and D. funebrz's, show the same number of chromosomes, 2n=12 (5R+ 1D). 

Introduction 

Chromosomal studies have provided us with invaluable evidence, in the consideration of the phy- 
logeny and evolution of drosophilid flies. ~ 

Eastern Siberia is an important territory for tracing the evolutionary process of temperate species 
distributed in the Nearctic region, because most of them might have derived from the Old World via Be- 
ringia (Throckmorton, 1975). Until the end of 1980', however, our knowledge of drosophilid flies was'ex- 
tremely limited in Russia, especially its eastern and northern areas. Since 1992, we have made an exten- 
sive study on the drosophilid fauna of Eastern Siberia (T oda et al., 1996), and Sidorenko (19903, b, 1993, 
etc.) has done the same in the Russian Far East. We have also made cytological studies of drosophilid 
flies distributed in Eastern Siberia and the Russian Far East, and we report here on karyotypes of seven 
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species belonging to the Drosophila quinaria Section. 

Materials and Methods 

All adult flies were collected in June and July from 1993 to 1995, by insect nets and fermenting malt 
traps (Lakovaara et al., 1969), and the females were allowed to oviposit in glass vials with malt-yeast- 
sucrose-cornmeal medium. We put a cultivated yellow mushroom, Pleurotus cornucopiae var. citruna- 
pileatus, on the surface of Drosophila food, for the rearing of mycophagous species, D. testacea von Roser, 

. 1840 and D. orientacea Grimaldi, James & Jaenike, 1992. The species used and their collection data are 
given in Table 1, together with the results of the karyotype observations. 

Preparations of mitotic chromosomes were made with neuroblast of the 3rd instar larvae treated 
with 0.1 mg/ml of colchicine solution, stained with 4% Giemsa solution and then air-dried. More than 50 
metaphase plates were observed in each species. 

Table 1. Karyotypes of seven species of the Drosophila quinaria Section from. Eastern 
Siberia and the Russian Far East, and their collection localities. 
Species-group Metaphase chromosomes” 

Species 2n karyotype sex chromosome Collectlon localitlesz) 
testacea group 

D. testacea 8 2V, 1R. 1D X ‥ R, Y : J YK, 0L, NG 
D. orientacea 〝 8 2V, 1R, 1D X : R, Y ご V VL, US 

quincm'a group 
D. rellima 12 SR, 1D X ‥ R, Y ‥ V YK, VH, RS 
D. transversa 12 SR, 1D X : R. Y ‥ J YK, 0L, VH, RS 
D. limbata 12 SR, 1D X : R, Y ‥ J US 
D. m'gromaculata 12 5R, 1D X : R, Y : V VL, US 
funebris group 

D. funebris ~ 12 5R, 1D X ‥ R, Y : V YK, 0L, VH 
1) Abbrev ia t ions  of chromosomes: R,  acrocentr ics ;  V,  metacent r ics ;  J .  submeta-  o r  sub-  

telocentrics; D, microchromosomes. 
2) YK (Yakutsk), 0L (Olekminsk), VH (Verkhoyansk), RS (Rosomakha), NG (Nagornyi) in East- 

ern Siberia VL (Vladivostok). US (Ussuri Nature Reserve) in the Russian Far East. 

Results and Discussion 

1. The testacea species-group Sturtevant, 1942 
Figures 1 and 3 show metaphase configurations of Drosophila testacea and D. orientacea. respective- 

ly. Both species possess the same number of chromosomes, 2n=8, consisting of two pairs of metacentric 
(V-shaped) autosomes, one pair of microchromosomes (dots) and sex chromosomes. X chromosomes are 
acrocentric (rod-shaped). Y is submetacentric in D. testacea and metacentric in D. orientacea. 

The karyotype of ”D. testacea", 2n=8 (1V +2R+1D), has already been studied by Wharton (1943), who 
used a geographic strain of "D. testacea" collected at Wooster, Ohio, U. S. A. Basedon morphological com- 
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Chromosomes of the Drosophila quinaria Section 

Figs. 1-8. Karyotypes of seven species of the Drosophila quimm'a Section collected in Eastern Siberia (ES) and 
the Russian Far East (FE). 1, 2: D. testacéa from Olekminsk, E S .  3: D. orientacea from Vladivostok, FE. 4. 
D. rellima from Verkhoyansk, ES. 5: D. transversa transversa from Yakutsk, ES. 6. D. limbata from Ussurian 
Nature Reserve, FE. 7.  D. nigromaculata from Vladivostok, FE. 8. D. funebris collected in a taiga forest near 
Yakutsk, ES. Arrows in Fig. 2 indicate B chromosomes. Bar= 10 um. 
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parisons and sexual isolation studies, Grimaldi et al. (1992) have recently clarified that a taxon of the Ho- 
larctic species "D. testacea ” is a complex of three allopatric species: D. testacea itself from Eurasia, D. 
orientacea from the Japanese Islands, and D. neotestacea from North America. Thus, Wharton’s results 
are actually the karyotype of D. neotestacea Grimaldi, James & Jaenike, 1992. 

The metaphase plates of D. testacea frequently showed the extra number of chromosomes, B chro- 
mosomes (Fig. 2). About 60% of individuals (3rd larvae) had B chromosomes in the Olekminsk and Nagor- 
nyi populations, and about 10 to 20% of the cells observed did so (Table 2). 

Table 2. The number and frequency of B chromosomes (Bs) in two geographic strains 
of Drosophila testaces. 
Geographic Total Cells Cells with (The number of Bs) % of B/ T 

strains observed (T) Bs (B) ( 1  2 3 4 5 6 7 ) 
Olekminsk Strain 1039 215 (93 85 23 3 2 ー ー) 20. 69 
Nagornyi strain 493 61 (36 21 4 - 一 一 一) 12 . 37 

2. The quinarz'a species-group Sturtevant, 1942 
Figures 4-7 show chromosome configurations of D. rellz'ma Wheeler, 1960, D. transversa transversa 

Fallen, 1823, D. limbata van Roser, 1840, and D. nigromaculata Kikkawa & Peng, 1938. 
We originally reported on Drosophila metakunzez' Okada, 1973, described originally from Mongolia as 

to be one of the faunal members distributed in Eastern Siberia (Watabe et al, 1994), and this species is a 
junior synonym of D. rellz'ma Wheeler, 1960 described from North America (Toda et al., 1996) . The gan- 
glion cells of D. rellima showed 5 pairs of acrocentric chromosomes and 1 pair of microchromosomes. Its 
X is relatively long and acrocentric: The karyotype of D. limbata comprised 5 pairs of acrocentrics and 1 
pair of dots. The present result is identical to that of Tan et a1. (1949), who reported the karyotype of D. 
limbata under the name of D. mutandz's (= a junior synonym of D. limbata ; Toda et al., 1996), collected in 
southwestern parts of China. 

Both D. transversa transversa and D. nigromaculata had the same chromosome constitution with rod- 
shaped X, 2n=12 (5R + 1D), and the results are identical to those of the previous works (Frolova, 1926; 
Momma, 1954; Kim, 1964; Tokumitsu et al., 1967) . 

3. The funebris species-group Sturtevant, 1942 
Drosophz'la funebris (Fabricius), 1787 is widely distributed as a cosmopolitan domestic species, and its 

habitat is restricted to artificial environments. In Eastern Siberia, however, D. funebris is common in 
natural forests as well as among human dwellers. The present strain examined in this study was estab- 
lished from 3 females collected in a taiga forest near Yakutsk. 

The metaphase plates have 5 pairs of rod-shaped chromosomes and 1 pair of microchromosomes 
(Fig. 8), which is identical to the results of Metz (1914). Its X is acrocentric with a large area of hetero- 
chromatin around centromere, and Y is relatively long and metecentric. 
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At last, we have found in the present study that D. Orientacea is also distributed in eastern parts of 

Eurasia, and will in future report on the geographic range of distribution of two sibling species, D. tes- 
tacea and D. orientacea in another article. 
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