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SUMMARY

Recently collected strains from Malay peninsula, Taiwan and Japan
proved to be similar to previously studied Japanese strains kept for a
long time under laboratory conditions. It is therefore possible to speak
of a Far East race, characterized by slow growth, very high fresh
weight and small ovariole number. High heterogeneity between laboratory
strains founded from wild caught flies seems also typical. Among the
three traits studied, a positive genetic correlation was observed only bet-
ween duration of development and adult weight. No correlations were
found between biometrical traits and the latitude of strain origin. The
problem of the origin of the Far East race is discussed.

1. INTRODUCTION

Drosophila melanogaster is certainly the most studied species in laboratory
conditions, while data concerning its wild populations are scarce (Parsons, 1973,
1975). This gap is, however, being progressively filled as significant geographic
variations are discovered. Schematically, three extreme genetic types, or races,
can be recognized in this species (Teissier, 1958; David & Bocquet, 1974, 1975a,
b):

(1) a tropical and equatorial type found in Africa and America, characterized
by light adult weight and a small number of ovarioles in females.

(2) a temperate jtype found' in [Europe and North America of middle adult
weight and a high ovariole number.

(3) a Japanese type with slower growth, high adult weight and small ovariole
number. Laboratory strains from Japan are also characterized by a much bigger
heterogeneity than are the two other types (Bocquet, David & de Scheemaeker-
Louis 1973; David & Bocquet, 1974).

The temperate and tropical types are well defined. It is highly probable that
they correspond to genetic adaptations to difFerent environments because they
are found at the ends of a regular latitudinal cline (David & Bocquet, 1975a,6).
The status of the Japanese type, however, remained much less clear for two main
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reasons. The heterogeneity in that race was observed only in old laboratory strains
and most likely reflected genetic drift in laboratory cultures and not a situation
in wild populations (David & Bocquet, 1974). Moreover, it seemed very difficult
to correlate genetic properties of these flies to climatic particularities of their
countries of origin. New information was thus needed on strains recently collected
in different countries of the Far East. Such data will be presented here and compared
to previous studies.

2. MATERIAL AND METHODS
Fifteen strains recently collected and generally kept in laboratory cultures for

less than a year were studied. Their geographic origins were as follows: Malay
peninsula (two strains); Taiwan (five strains); Japan (eight strains). Conditions
of study were the same as in previous work (David & Bocquet, 1974): 25 °C,
killed yeast growth medium (David & Clavel, 1965) and low larval density. Three
traits were measured: the duration of development from egg deposition to adult
emergence; the adult fresh weight within 12 h after emergence; the ovariole
number of females. These data were compared to those previously obtained on 55
Japanese old laboratory strains and also in some cases to results of French and
tropical African strains.

3. RESULTS
(i) Data obtained on the 15 recently collected strains

Table 1 gives the values obtained on these strains for duration of development,
fresh weight and ovariole number.

Average values of the three geographic groups are often quite different. How-
ever, the variability within each group is usually very great so that a variance
analysis failed to show, except for ovariole number, significant differences between
groups. Strains from the Malay Peninsula and Taiwan are therefore quite similar
to Japanese strains and it is reasonable to calculate an overall mean for these new
strains.

(ii) Comparison of the new strains with previously studied Japanese strains

Such a comparison can be made at two levels: the means and the variability
between strains (variance and coefficients of variation). Results are given in Table
2. In all cases, the differences are not significant. The average values of the new
strains are similar to those previously obtained on old laboratory strains. More-
over, the heterogeneity between strains is also of the same magnitude. All the
data obtained up to now on strains of the Far East region can therefore be included
in a single group.

(iii) Correlations between different traits

For any trait, a strong positive correlation is always found between male and
female values. Such a result is not surprising nor very interesting since males and
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Table 2 Comparison of data obtained on the 15 recently collected strains

on 55 old Japanese strains

Old strains New strains Comparisons

Traits

Duration of
development

Fresh weight
(mg x 100)

o.
Q

Ovariole
number

(h)
221-
215

99-
135-

37

m

•01 ± 1 -
•61 + 1

58 ± 1-
02 ± 1 -

•97 ± 0

34
•38

00
42

•63

V

99023
105-081

54-
111-

21

650
149

•844

•*

C.V.

4-50
4-75

7-42
7-81

12-31

219'
213

99-
136-

39

m

•77 ±2-77
•75 ±2-96

06 + 2-49
67 ±3-19

•55 ±0-95

•t

115
131

93-
152

13

•094
•424

002
•642

•538

C.V.

4-89
5-36

9-75
905

9-29

m

0-42
0-61

0-23
0-52

1-21

V

116
1-25

1-70
1-37

1-62

m: mean; v: variance; c.v. coefficient of variation between strains. Comparisons
made with Student's t parameter for means and Snedecor's F parameter for
variances. None of the differences are statistically significant.
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Fig. 1: Correlation between duration of development and fresh weight of females.
Each point corresponds to a strain. % Far East strains; • French strains; A
Equatorial African strains.
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females of any strain have the same genotype and were also submitted to the
same environmental fluctuations because they were reared in the same vials.

More interesting are the correlations between different traits since they can
give us some information on their level of genetic relationship. No significant
correlations exist between ovariole number and female weight (r = —0-23) or

240

•S 230
tj

a.

~i 220
O

< i

O

I 210

200

- I
i

>. I'm

i i\

\
— . / «--

30 35 40 45
Ovariole number

50

Fig. 2: Correlation between duration of development of females and their ovariole
number. Each point corresponds to a strain. 0 Far East strains; • French strains;
A Equaorial African strains.

between ovariole number and duration of development (r = —0-13). A positive
correlation is found, however, between duration of development and adult weight
(r = 0-55 for each sex, P < 0-01). Regression slopes (weight as a function of
growth duration) are 0-43 ± 0-08 in males and 0-58 + 0-10 in females. An increase
of 1 h in the duration of development results in an increase of about 5 /ig in the
adult weight.

Correlations are shown in Fig. 1, 2 and 3, for females only. On the same graphs,
the points corresponding to French and to equatorial African strains are also given.
The great dispersal observed for the Far East strains contrasts with the reduced
surface occupied by the two other genetic types.

(iv) Correlation with latitudes of origin

The latitude of origin of the Far East strains ranged from 1° to 43° of North
latitude. Correlation coefficients are given in Table 3. In no case was the coefficient
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significantly different from zero. Such results contrast with the high positive
correlation with latitude for two of these traits (fresh weight and ovariole number)
in European and African populations (David & Bocquet, 1975 a).

160

150

X

I5

130

§ 120
UH

110

100 -

- \
\«

\ *

30 35 40 45
Ovariole number

50 55

Fig. 3 : Correlation between ovariole number and fresh weight of females. Each point
corresponds to a strain. # Far East strains; • French strains; A Equatorial African
strains.

Table 3 Correlation coefficients between latitude of origins of the
Far East strains and different biometrical traits

Traits

Duration of development
Fresh weight
Ovariole number

Males

- 0 1 2
000

Females

- 0 1 0
+ 0-02
- 0 0 6

Both sexes

- 0 1 2
001

4. DISCUSSION AND CONCLUSION

Data obtained for recently collected strains in three diflFerent Far East countries
are similar to those previously obtained on Japanese strains kept for years under
laboratory rearing conditions. It is thus possible to speak of a Far East genetic
type or race in D. melanogaster. This type is characterized, when compared for
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example to the European type, by slower growth, higher fresh weight and smaller
ovariole number. Another typical property is the high variability between strains
founded from wild populations. This variability is at least 3 or 4 times higher than
in European strains (David & Bocquet, 1974).

Although the characteristics of the Far East race are fairly well defined, their
origin still remains a matter of speculation. In a previous paper (Bocquet et al.
1973), the variability between ovariole number of Japanese strains was attributed
to laboratory genetic drift. Since the new strains studied here were more recently
collected, laboratory drift appears less probable. Great genetic variability in the
wild populations is more likely. The heterogeneity between laboratory strain
may be attributed to founder effect (Hosgood & Parsons, 1967) since laboratory
strains are always founded from a relatively small number of adult flies. However,
the possibility also exists that natural populations are geographic mosaics, so
that the average genotype could vary greatly between populations separated by
short distances.

Two opposing hypotheses can be considered for explaining the genetic particu-
larities of the Far East flies. It is possible that wild populations are adapted to
particular environmental conditions which selected flies with a slow growth, a
high weight and a low ovariole number. All the differences suggest that, compared
to European flies, Far East strains might be more K than r strategists (McArthur
& Wilson^ 1967; David, 1970; David & Fouillet, 1971). However, this interpretation
is not very likely because climatic conditions change considerably between the
equator and 43° of latitude, while no indication of genetic modification with
latitude has been detected.

Another interpretation is that the characteristics of the Far East flies are not
particularly adaptive to a special environment and that they are mainly a con-
sequence of the very long distance which separates them from Europe.

Biogeographical data now provide a strong argument that the melanogaster
taxonomic subgroup originated in tropical Africa (Tsacas & Lachaise, 1974).
However, when melanogaster reached its cosmopolitan and domestic status
remains a matter of speculation. It is often assumed that D. melanogaster was
introduced recently in most countries of the world, during historical times, by
human transportations (Dobzhansky, 1965). This possibility is probably true for
the American continent. However, for example in Europe, fly colonization could
well be an old event which occurred long before the development of human
civilizations. The establishment of the latitudinal cline between equatorial Africa
and Europe possibly took many thousands of years. Colonization of the Far East
may also have occurred during prehistorical times through the Nile valley, Middle
East and asiatic countries around the Indian ocean. Such a natural extension
should probably be very slow and the geographic progression would be permanently
mediated by small marginal populations submitted to drift, increasing the pro-
bability of occurrence of genetic changes. Presently available data are insufficient
for choosing between the two hypothesis and analysis of populations from other
parts of the world are needed.
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The geographic variability of D. melanogaster wild populations demonstrates
that long distance migrations, mostly by accidental human transportation, are
not very frequent and, at least, are unable to standardize the genotype of this
species all over the world. The great heterogeneity observed in the Far East
populations could be, however, considered a consequence of a recent introduction
of flies from other parts of the world, resulting in an increase of the overall genetic
variance and perhaps a mosaic status of the wild populations.

We thank Dr V. Phang for providing the Malayan strains, Dr Fei-Jan Lin for providing
the strains from Taiwan and Professors C. Petit and Kitagawa for giving us the Japanese
strains. Dr Grantham kindly revised the manuscript.
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