been contributed to this field by Patterson (1943),
(1956), Takada (1957), etc.
From Septemter 1956,
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Recently the ecolegical studies of Drosophila have attracted the attention of geneticists. Several papers have
Dobzhansky and Pavan (1950), Ohba (1956), Wakahama
In Korea, there were reports in this field by Paik (1958), and Kang et al (1960).
present author had been engaged in Drosophila survey in South Korea.

present ariicle reports the results of survey of Drosophila populations in the Kongju region from 1957 to

The observationzl and experimental data bearing of the ecology of Drosophila are reported in the following
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-series of three items: altitudinal distribution, seasonal changes, and diurnal activity.

Here the author wishes to offer thanks cordially to Professor Sajiro Makino, and to Dr. Eizi Momma,
Hokkaido University, for their valuable advices, and aslo to Dr. Haruo Takada, Otaru Fisheries High
School in Japan, for his kind help and valuable suggestions. Cordial thanks should be also extended to
Mr. On Sik Kim and to five students, Kongju Teachers College, for the collection of specimens which

‘were made available for this study.

Localities and Method of Collection

From 7th to 18th August, 1957, the collections of D:osophila were made in Mt. Kyelyong (36° 21’ N.,
127°12’ E., 827m high), about 10 miles south of Kongju. Following the Patterson’s method(1943), large
trap cans (30cm high by 28cm diam.) were used
to collect flies. The traps baited with yeasted
tomatoes, peaches and apples were set up at four
spots:  (A) 150m, (B) 300m (C) 550m and
(D) 700m, as shown in Fig. 1, and collections
were made simultaneously about 6 a. m. and 6
p.m. twice a day.

In 1958, the collections were made by use of
{ive traps baited with fermenting fruits, which
were set up at each spot at distant intervals of -
about 20m apart in the mulberry field (30m sea K’\& ~~

level) of the Kongju sericulture laboratory cam-

200m 4aom  goom
Fig 1. Bird's eve view of Mt. Kyelyong (827m high).
pus. Flies were collected twice a day in the Map showing four elevational spots of coilections.

morning and evening, for three consecutive days in the middle of every month ranging from April to Novem-
ber. In the same year, collections were made in Mt. Kyelyong, for three days in the beginning of every
month ranging from May to November, by the above-mentioned method.

In 1959, two traps equipped with fermenting fruit were placed in the mulberry field of the Kongju
sericulture laboratory campus. And the collections were made every other hour, for two consecutive days,
ranging from June to October.

The temperature, humidity, illumination, rainfall and the condition of the wind were notel at every

observation in the field.

Altitudinal Distribution

From 7th to 18th August, 1957, our collections at the four elevational spots in Mt. Kyelyong were
totalled to 11,587 specimens including twenty-nine species. Table 1 gives numerical data of Drosophila
species obtained, which shows the elevational distribution of flies by use of four traps baited.

The predominant species are D. coracirna, D. auraria, D. suzukii, D. brachynephros, D. engularis,
D. wunispina, D. testacea, D. bizonata and D. lacertosa. Particularly the quinaria group was dominant
among these, except D. nigromaculata. D. histrioides, D. difasciata and D. hisirio were found at the
high altitudes, and were absent or rare at thz low altitules. D. busckii, D. melanogaster anl D. virilis
which are domestic species were found at the (D) spot near the templs. It seems that these speciss
associated themselves with people in the temple. It should be noted that the robusta group (D.
sordidula, D. cheda and D. lacertosa) was abundant at the (B) spot near the mountain-stream. Further-

more, a few species collected by net sweeping in various sorts of vegstation: Microdrosophiia purpurata

14
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Table 1. Numerical duta of Drosophila species obtained in Mt. Kyvelyong (Aug. 1957),
showing an elevationl distribution of flies.

Altitude (m) { @ ®) © ) Total

Species T 156 300 550 700
Amista varicgata i 32 28 1 14 85
Leucophenga argentosa [ 1 3 — — f{
L. concilia ‘ + 3 - - '
L. maculata 3 2 - — o
L. gquinguemaculala i 2 1 1 i 4
Parascaptomvza dislicha { i 2 4 1 12
D. histrioides | - 1 8 19 2N
D. busckii 2 G 64 109 24}
D. coracina 163 it 52 213 ]
D. rufifrouns ! 3 — — 4
Do Bifasciala - 2 it 81 G0
Do suzukii i 137 54 h 01 53
D. lutea ‘ 12 1 — — 17
D. meilunogasicr - 2 4 7 13
D. quraiia 309 280 110 317 1516
D. wigromaculata 2 i 1 2 4
D. brachynephros ‘
D. angiularis 1348 210 1110 2h58 5576
D, unispina J
D, slernoplenralis 6 4 2 — 12
D. testacca g3 32 65 109 289
D. bizonala 610 135 318 1160 2953
D. histrio 2 1 42 119 155
D. immigrans 2 1 — — 3
D. melanissima 5 3 — — 8
D. wvirilis -— — — 3 3
D. cordidula ) K 25 3 16 47
D. cheda } 5 50 6 15 75
D. lacertosa ‘ 55 417 119 261 §o

Total 2852 1441 2008 3286 11387

{5 specimens), Parascaptomyza disticha (35 specimens) and Scaptomyza apicalis (3 specimens) were found
on the grass at 800m altitude. And Mpycodrosophila basalis (26 specimens) was found jn the mushrooms
at 500m altitude.

The records on the elevationl variations of sex ratio in Drosophila species selected are as shown in
Table 2. D. awraria was preponderant of males, while D. lacertosa and D. busckii were preponderant of
females in 700m altitude. D. coracina, D. bifasciata, D. testacea and the quinaria group were excessive
of males in all spots wihout any definite relations to the alititude. D. swzukii was an interesting species:
the sex ratio in natural populations was observed by Takada (1957) in Japan and by Paik (1958) in Mt.
Mootung.

They observed that considerably more males were contaimed. As they observed, our data also indicated
-a similar phenomenon in the low altitude, but the author observed that, as shown in Table 2, the sex ratio
was approximately 1:1 at 700m high. It was found that the males of D. suzukii were abundant around the
places of low altitude, and tended to increase in females at high altitude, while an inverse relation

-occurred for males. Judging from the fact, it seems that sex ratio of Drosophila in its natural populations

15
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Table 2. Elevationa! variations of sex ratio in Drosophila species selected.

Altitude Collected Female Male X2 for

Species ‘ (m) numbers (%) (%) 1:1 ratio Probabilitys:
D. suzikii (A) 150 137 12,4 &7, 6 77,44 —_
(B) 300 51 22,2 7S 16. 67 —_
(C) 550 71 39,4 GO, 6 3,17 0. 16-0. 05
@) 709 101 50, 5 19,5 G. 01 0. 95-0. 99
D. auraria (A) 150 309 46. 3 55,7 .71 0. 20-0. 12
B 306 280 56. 8 43,2 4,94 0. 05-0. G2
(©) 336 110 40,9 59. 1 3,64 0. 10-0. 03
D T00 317 35,0 63. 0 28. 7 —
D. bizonata (A) 154 610 411 38.9 19,12 —
B) =oo 135 43. 0 57.0G 2,67 0. 20-0. 10
€y 530 218 52.8 47,2 1.02 0.30-C. 3
@) 700 1190 49. 2 50. 8 0.27 0.70-0. 50
D. lacertosa (AY 130 55 58,2 4.8 1,47 0. 20-0. 20
(BY 300 417 ERE 45,1 L 05 0.05-0.02
(CY 554 119 67,2 11,13 -

(DY 700 261 (0, 5 29,3 1159 -

<o Indicates the probability much 1

changes with altitude.

5
In addition, the author observed the *
constitutions of Drosophila populations 2
in the morning and afternoon respect- 1
ively at each spot, It makes no diff-
erence of the frequencies of collected 7
Drosophila species in the morning and 1
afternoon at all spots, except the |

robusta group (D. sordidula, D. cheda
and D. lacertosa) and D. coracina.
Fig. 2 shows the diurnal activities of 55 4
D. lacertosa and D. coracina at the

(B} spot in 300m high., It was based

on collections in the morning and

afternoon twice a day. As a rule,

. . Fig. 2. [Lustrating the diurnal activity of D. coracina and D. lacertsst
D. lacertosa was collected chiefly in in Mt. Kvelvong (August. 1957). Based on morning and even
the morning, while D. coracina was collections. Solid lines Cupper): humidity, dotted lines (upper):
collected chiefly in the afternoon. temperature,  Solid lines (below); D. lacertosa,  dotted lines
) (be'ow): Do coraeina. Abscissa: date. Dvrdinate: collected number.

The weather on llth August was clo-
udy. windy and dry, it should be noted that D. coracina was attracted in large numbers even in the
morning. Furthermore, it was rainy the next day; much less other species were collected in the morning.

and afternoon than the robuste group and D. coracina.

Seasonal Changes

From April to November 1958, our collections in the mulberry field of the Kongiu sericulture laberatory

campus were totalled to 3,313 specimens including fourteen species. Table 3 shows the seasonal changes-

16
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in the relative frequencies of different species of Drosophila. The baits did not attract them on account of
low temperature from December to Macrh in the Kongju region. D. awraria was found to be most predo-
minant in this field through the year; they occurred in spring in small numbers, and showed the maximum
occurrence with 586 specimens in September and decreased in October. On the other hand, D. nigromaculata
occurred in small numbers until August, but showed the maximum occurrence in October with 166 specim-
ens, and they showed a high frequency in November. Paik (1958) observed that D. nigromaculata show-
ed two peaks in April and October at Mt. Mootung. In the Kongju region, however, 1t was noted that the
flies showed unimodality in activity. D. coracina was abundant in spring and summer, and D. brachynep-
hros and D. angularis were abundant in September.

In addition, it had to be noted that some drosophilid species such as Mycodrosophila kercana, Parascap-
tomyza disticha, D. clarofinis (described by author, 1959) and D. nipponica were attracted in small num-
bers by apple baits.

In the same year, from May to November, our collections at the altitude of 150m in Mt. Kyelyong were
totalled to 4,639 specimens including fifteen species., The seasonal changes in the relative frequencics of
different species of Drosophila are shown in Table 4. D. awuraria was found to be predominant in Mt.
Kyelyong, too. They showed the maximum cccurrence in August with frequency 6.0 per cent (864 speci-
mens),

Table 3, Seasonal changes in the relative frequencies of differcnt species of Drosophila in the mulberry field of the
Kongju sericulture laboratory campus (1938).

e
Amiuvta varicgata ‘r — — 0.t — 0.z — — —-
Mycodrosopiiila korcana ’ - — — — —_ 0.3 — —
Parascuptentyza disticha ! 1.2 0.8 L3 0.8 6.3 0.7 Li z
Drosophila biusckii | — — 1.3 — — 0.2 0.: —
D. coracina | 217 23,8 2Lz 4.7 1.5 B4 20 L
D. suzitkio —_— — 1.3 201 2,04 1.1 [T [
D. wmelanogaster — — 2z L2 1.4 0.7 2.z oo
D. clarcfines —_ — 0.1 — — 0.3 0.2 —
D. wipponica 2.4 — — 1.2 [ 1o Lo oL
D. wurariu 723 71.0 62,3 3.7 5.5 55.0 3o 0.0t
D. wnigromaculata — 2.0 2.6 9 4.4 19.1 RER 8.8
D.-brachyncphros 2.1 o 03 Lo 1 15.7 16. 8 ot
D. anguluris
D. bizonata - - 1.7 2.3 34 2.6 4.9 oz
Total specimens collected 517 1065 489 125
Mean temperature (°C) 13. 4 17.6 25 26,3 28 20.9 15.0 8.8
Mean humidity (%) 69.0 70. 0 67.0 S1.0 89. 0 85. 0 79.0 6.0

180. 9 1514 61,2 INRANE 200. 3 319.7 112 66, 4

Mean rainfa!l (mm)

which showed the maximum occurrence in July with 143 specimens,
and robusta group (D. sordidula, D. cheda and D.
summer. 1t should be noted that D. nigromaculata was found in less numbers through the year, compared
with the collections in the mulberry field of the Kongju sericulture laberatory campus, and D. brachyne-
phros, D. angularis and D. unispina were decreased compared with the collections at the samre place in

August 1957,

D. coracina was common species,
lacertosa) showed frequent occurrence chiefly in

17
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Table 4. Seasonal changes in the relative {r2yieacies of different species of Drosophila in Mt. Kyelyong(1#38).

Species I T T I T B
Amiota variegata a2 3.8 1.5 0.6 1.8 — —
Drosophila coracina 29,4 20.1 15.2 53 6.5 1.8 2.7
D. suaukii 2.7 4.7 a0 6.2 4.5 2.1 2.7
D. lutea — — — 0.4 1.0 1.8 —
D. melanogaster — — — 1.2 1.9 21 —_
D. auraria G204 544 5.2 55,0 36,6 2004 3.3
D. nigromaculeia ; — — 0.2 0.5 1.8 .4 N7
D. brachznephros-
D. angularis ‘ — 7.4 9.7 16.9 32.7 8.2 18.0
D. wunispina |
D. lestacea — 1.6 1.7 1.5 1.1 — —
D. bizonata ! 2.3 3.6 8.1 8.5 10,6 w1 6.7
D. cordidula — 0.7 0.1 A — — —
D. cheda — 1.1 0.2 0.2 0.3 — _
D. lacerlosa —_ 2.7 28 2.5 1.2 — —

ens collected 221 T ung 1542 1136 282 75

Diurnal Activity

Thz diu-nal activities and the szasdaal variations of D:osophila ware odserved in the mulberry field of
th2 Koazju serizalture laboratory campus. Collections were made by twd fermenting fruit tra»s for two
conszcutive days at the end of each moath, ranging from June to Octobzr in 1959.

A tot:l of 1,725 specimens was obtained, thsy comprised the following species: Amiofa rvariegata,
Parascaptomyza distichz, Drosophila busckii, D. corazinz, D. suzukii, D. mzlanogaster, D. clarofinis,
D. wuipponica, D. auraria, D. brachynsphros, D. engularis, D. nigromaculata, D. bizonatz and D. me-
lanissimz, Amdag them 932 spacimans were represznt2d by D. gurariz (typs A) which was przdominant in
this field. All flies showed a clear bimodality in diu-aal activity, as shown in Fig.3. Particularly, the
diurnal aziivity and the szasonal variations of D. axrzriz showsd a bimodal feature in each month, as sho-
wn in Fig.4. Ths data showed a clear bimodality in their activities; visiting the bait chiefly in the
maraing and again in the evening, and moastly quisscent during the middle of daytime and whole night.
"The time of activity is correlated with the time of sunrise and sunset: in summer the morning and the
evening maxima are far apart, while in autumn they approximate each other. And the variety of diurnal
behaviors correlated with illumination, temperature, and humidity.

In addition, on 25th June, we collected the flies at the girden of Chinese milk-vetch (Asiragalus
sinicus), about 23m? by net sweeping. And we collected for threz minutes every two hours in the same
way. A to:al of 333 specimens was obtained, they comprised the following species: Perascaptomyza disticha,
Scapiomyza graminum, D, nipponica, D. auraria, D. brachynephros and D. nigromaculata.

Ambdng them 241 spacimens were represented by Parascaptomyza disticha, which was most prelominant
in the collections. The collecting data of Parascaptomyza disticha and D. awraria were as shown in Fg. 3.
‘They showed mdstly a bimodal activity, particularly, it has to be noted that D. awraria was collected
rarely by net sweeping during the night, evea oa the grass. Thz author suppirszs that Drosophila removed
from the garden to the tall trees near the campus,

SUMMARY
1. Collections of drosophilid flies were unde-taken at the elevational spsts in Mt. Kyelyong, from 7 th to

18



June, 19627

20

¢
Lux

5000

} 3000

' 3 < 7 9 i1 13 1S 17 19 21

Fiz. 8. Tlustrating the diurnal activity of Drosopkila in the mulberry

7ield of the Kongju sericuiture laboratory campus (Tune 26, 1959.)
Abscissa; hours. Ordinate: collected number. a, . .uraria hy

net sweeping. b, Parascaptomyza disticha by net sweeping. ¢

all flies by use of traps baited. d, illuminatin intensity in lux.

e, temperature. !, humidity.

2. Seasonal changes in Drosophila populations were
cbserved comparatively at the two adjacent localities in
the Kongju region. From April to November 1938, cell-
ections of drosophilid flies were made in the mulberry
ficld of the Kongju sericulture laboratory campus. Also,
in the same year, from May to November, collections
of drosophilid flies were made in Mt. Kyelyong. The
seasonal changes in the relative frequencies of different
species of Drosophila at the two localities were presented
D. auraria was found

and the

in Table 3 and 4 in this paper.
to be most predominant in the Kongju region,
flies showed unimodality in seasonal activity in both the
mulberry field and Mt Kyelyong.

3. The diurnal activities and the seasonal variations
-of Drosophila were observed by trapping method in the
mulberry field of the Kongju sericulture laboratory cam-
pus, ranging from June to October in 1959. Particularly,
the diurnal activity and the seasonal variations of D.
.auraria showed a bimodal feature each month, and
the flies were compared with the collections by ret sw-
seeping on the grass.

19

[.EE-Lcological Studies of Drosophila Population 19

18 th August, 1957,
sweeping methods. They were classif-

by trapping and

ied in 33 species of Drosophilidae.
Among them the following species
were found at the high altitudes; Mi-
crodrosophila purpurata, Mycodrosop-
hila basalis, Parascaptomyza disticha,
Scaptomyza apicalis, Drosophila hist-
rioides, D. bifasciata and D, hisiio.

The elevational variations of sex ratio
in Drosophila species were observed
at the all spots. Particularly, the
males of D. swzukii were abundant
around the places of low altitude, and
tended to increase in females at high
altitude, while an inverse relation oc-
curred for males.

The diurnal activities of D. lacert-
osa and D. coracina were observed in
the morning and afternoon twice a day
at the (B) spot in 300 meters high.
D. lacertosa was collected chiefly in
the morning, while D. coracinc was

collected chiefly in the afternoon.
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Fig. 4. Graphs showing the diurnal activity of Drosop-

hila each month, ranging (rom
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