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Drosophila Survey of Hokkaido, XV. The Salivary 
Gland Chromosomes of Drosophila nigromaculata1,2) 

By 
Yasuko Toyofuku 

(Zoological Institute, Hokkaido University) 

(With 1 Text-figure and 1 Tahle) 

Drosophila nigromaculata is one of the quinaria species group of the subgenus 
Drosophila (Kikkawa and Peng 1938) ; it is remarkable for its wide geographical distribu
tion and wild habitats. Its occurrence in Hokkaido has repeatedly been described by 
Mizuno (1952), Momma (1957), Takada (1957), and Wakahama (1956a, b, 1957). 

The chromosomes of D. nigromaculata were first reported by Momma (1953, 
1954). The diploid complement is characterized by five pairs of rod-shaped 
elements, three pairs of which are of nearly equal size, being larger than the other 
two pairs and a pair of dot-like ones. The X chromosome is represented by one 
of the larger three pairs of rods. The present article deals with some observations 
of the salivary gland chromosomes of D. nigromaculata. 

Here the author's sincere gratitude is expressed to Professor Sajiro Makino for his 
keen interest in this subject, important suggestions, and for going through this manuscript. 
Further, she is also grateful to Dr. E. Momma for his expert guidance with valuable 
advices. 

Material and method; Material for this study was derived from a strain culture 
established in the author's laboratory. The original female of this strain was collected 
by the present author at the University Botanical Garden, Sapporo, in June 1960. The 
method of smear preparation of the gland was described earlier (Toyofuku 1959). 

Observations 

The chromosome complex of the salivary gland of D. nigromaculata con
sists of five euchromatic strands and one eu.chromatic dot, as expected from the 
mitotic condition reported by Momma (1953, 1954). For convenience, they were 
designated as X, A, B, C, D and E in this paper. The relative length of each 
euchromatic strand was calculated on the basis of the examination of at least ten 
cells with the aid of an ocular mikrometer. The mean length of individual arms 
IS as shown in Table 1. The salivary gland chromosomes were observed in fly 

1) Contribution No. 495 from the Zoological Institute, Faculty of Science, Hokkaido 
University, Sapporo, Japan. 

2) Supported by a grant to E. Momma from the Scientific Research Fund of the 
Ministry of Education. 
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larvae which were descended from a single female caught at the University Bo
tanical Garden, Sapporo, in June of 1960, and were established as a strain after 
two months' culture in our laboratory. The data for preparing the salivary 
chromosome map were based on camera lucida drawings of the chromosomes from 
three to five cells as follows: the morphological characteristics as presented by 
remarkable bands, lines, dots and other marks such as constrictions and swellings 

Table 1. Length of six elements of the salivary chromosomes 
of Drosophila nigromaculata 

Element Mean length Section 

X 146 1-21 
A 132 22-40 
B 144 41-60 
C 148 61-81 
D 130 82-99 
E 3.5 100 

were observed in each chromosomal arm. Then, the six chromosomal arms were 
divided into one hundred sections, and each section was further subdivided into 
subsections designated with the letters A, B, C and D. The hundred sections 
were numbered according to rule in the order starting from the distal end of the 
X arm, reaching the proximal end of the X, continuing to the distal end of the 
A arm and so on, as shown in Table 1. The map thus established is to be regarded 
as standard (Fig. 1). 

The X chromosome was obviously identifiable. In males, it is thinner 
and paler than other chromosomes because of its univalent nature. The mean 
length of the X is about 146 Jh; it was divided into sections from 1 to 21. The 
distal region presents a large bulb at about section 6 of map which permits its 
distinction from other euchromatic parts without any difficulty. 

The identification of A chromosome was readily made. The mean length 
of this chromosome is about 132 Jh showing sections from 22 to 40. The segment 
of section 31 and the proximal end of this chromosome are very characteristic in 
appearence as is shown in Fig. 1. 

The B chromosome was easily distinguishable, because it contains several 
disc-shaped patterns. It has a length of about 144 Jh and is divided into sections 
from 41 to 60. 

The C chromosome, the largest rod-shaped element, was readily identified. 
It is about 148 Jh in length and shows sections from 61 to 81. Sections 63, 68, 69 
and the weak point of section 73 are very remarkable in contrast to other parts. 

The D chromosome is of rod-shape, shortest in length. There is no 
characteristic pattern in this chromosome. It shows sections from 82 to 99 and 
is about 130 Jh in length. 

The E chromosome was characterized by section 100, being a minute dot
like element. It is about 3.5 Jh in length. The detection of the E chromosome 



xl!mHIfJJJJm:OF:iil!limljHIu.llinr>::1I:1m·!:.[;nI!l~.a!11r;],:QI:Ufl:l!1lmlfi!1l1M1;ili!tnJJmH~~!JJlitiiOinil):,Jjl!'~urm;n:[;11WHlwUi';:mr-rf:imli 
,.A..,-B,. CrATBrCr DrArBrCrllTAT BrC,Dr A,. Br-CrDT Ar~rCTDr-A l""'"""B1CrArB .. C,. D-r-Ar Br- C.....,... ArB,... C-,-AT"" 13,.Cr-.1r ErC -r-A;-Bl'CrA,B .... C-r-A'lI'"""B-r-C..,--A ~BrC rAr-13,. c.,..A.,.... BrCTAr Br-C .,.A..--13 rC-r-Ar B1 
1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 

A Ifm~ I if:~ itil!1II1~r:.~I!.1 ':i:;m~l;l:n ~i:LlljI:milJ~imUin 1,16 lUi lf~m!)i~~mfirll~tif!tj!;!t~ttnii!l!ill~~~~(f:U~mm:':.:l[t!~ll!! ~lnIltH~ II i!!r:mmi 
rA rETe,-A TBrCrDTAor-BTCrD,A.,.-ETC TA r B.,..cAA.,-BTCTAr-B-rC ,A,... BrCrIhA--r-B~An Brc,.D,.Ar-BTC,AT'" B-T-C~ArB.,..A r B..,...C "TA...,... B,crA -r-B,..c'T'"A 'T" BrC -r-A -rBtCrA r-B., 
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

B ~Hi !fml~li~~(tlJ:lflr!i((III]!:r .• ::~1Jl))11!! mm~H!il!.: [J:;II:lI1~liltr:l~lll:: IllllIDlm;(!~lr~I!HI!nnm!l\ \:lin~nllll!'iiJ!i!I;!frUi:/[aJI1j m\IU:tU!;!lltlJJ][HIDllnla 
4iT"BrCrD4:rBJ"~nr:3BrC'l~44AT"B1C4~TB'TC4~-rB"'C4~'B"T"C7e"'BTC"''D49A ...... B..,.~~TBTcT'tB .. CTn.;~r-BI""~\~B5trB.,..c-rD5~r-B-r~rBrC.V-:B-rcta ...... BTc5~rBrC"T6AO-rB-, 

c ~IITffir'I:~il'·r:f.If:lll11Jr!lt!'ilillinl~1 li,".]I.I .. ·,j[!,.t,pi!;j.);Ji{h;ilf.!jllltililiii~ 
';l!!N ~ '1':t1Pll !Jlfl~'" ,IIM!I'" !III'IIll" 1";' '1~!m1IIll!ilt111"'rlm1fi12l\111!f:!; :'[~rlfl':::T:1fJ l!:ql'i11nflll VJI':·;'rll1!'!III!~It!"·I\""m~ul:~·11' F['~I!!!!WI"llnll'I~~lllJJl] 
::. ,li~ill ;~i~:l.b.jillllllfMi. jll~ij 1;lli1': ,illl1:lJU~ iJ li 11WlilWiI jiIHL!1:ilfl.!;~;n,:uihli .lli.l ~ :lnl.lllli~\1Wm~i:Ulil duuli.i, \U~.! h J.N\lliifirIW[~lllllfil i~l~ 

rA rB,CTArB-rC~,B....,..crA--rBTCrArBrC,... Dr-ArB~.-Dr-A ,.B-yC~A...,.B,C,Ar¥"TATBrC,AT B..,c rAr :&rC,ArBrC ,Dr-Ar-BrC .A, B,CTA'-B,.cT~rBrC~A ,-BTCT"fArB,c,-D...,..A ,BrCr-ATB., 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 

D IJ:r~WJn 'J1!WJilr;::lt'i1Ii},1 iii': ~lliI!Hj) ..•• t~j,:))jiJl·\ilI1. JUiJl; rW iitffroU:lllilr:mi I) ~ri?r mfllJ~jf~ll~lJim::jl.jJn~ti !wl]]!:~lIilr!),f:!: ilmnnijr~l1] 
a:T BTCB~ ,.-B,c et,B-rCS5 TB,C 8"6ATB,Cat rB,C '8~TBrCTD8~r-BrC~~rBrc 9~TBrCrD9~rB rC"9A,r-BrC"9tr-BrC 9~.'-II,{: ~ r-~7BrC "¢aTB,-C9~ rB~ , 

£ magi r 5t.JA 
,ArBTC, 
100 

Fig. I. The salivary gland chromosomes of Drosophila nigromaculata. 
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is very difficult, because it is extremely small in size and is usually included in a 
chromocenter. 

With the exception of the X and the E, no morphological correspondence 
was observable between the salivary gland chromosomes and the mitotic 
chromsomes. 

Remarks 

The salivary chromosomes are important and useful in studying the evolu
tion of the chromosomal apparatus in the genus Drosophila and in other flies. The 
types of rearrangements involved in chromosomal changes may become evident 
if both salivary gland nuclei and originaly ganglionic or gonadal metaphase 
chromosomes are examined. 

Drosophila nigromaculata is one of the common drosophilids in Hokkaido. 
Usually they were obtainable from about various kinds of grasses, fungi and 
fermenting fruits. Many plants seem to serve as suitable breeding and feeding 
sites for this species (Momma 1957, Suzuki 1955, Takada 1957, Toyofuku and 
Kimura 1960, 1961). However, it should be mentioned that it is very difficult 
to maintain culture starins of this species under laboratory condition. It has 
been possible to maintain only a few generations in laboratory culture. Further 
it is very remarkable that various types of chromosomal polymorphisms have 
been observed in natural populatilons of D. nigromaculata. The details will be 
given in another paper with some critical remarks on the nature of chromosomal 
polymorphism with special reference to the standard salivary chromosome map. 
In the present study was presented a standard chromosomal map prepared for 
the salivary gland chromosomes of this species, with a hope to contribute to evolu
tional features of Drosophila. 

Summary 

The salivary gland chromosomes of Drosophila nigromaculata, a common 
species in Hokkaido, were described in this paper. The salivary chromosome 
complement consists of five rod-shaped strands and one dot-like element. Based 
on the observations of morphological characteristics of six salivary chromosome
arms, a standard chromosome map was prepared. 
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