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{ Abstract)

Variation of Seasonal Activity and Microdistribution
of Drosophilid Flies within a Pine Forest
in Cheju Island

Yang Sang-il

Biology Education Major
Graduate School of Education, Cheju National University
Cheju, Korea
Supervised by Professor Kim Won-taek

The presented study was designed to investigate drosophilid flies captured in the low
zone of Cheju Island by fruit-bait trapping one week intervals during the period from
March, 1986 to February, 1987.

Results of the study were presented below :

1. Total specimens consisted of 32,404 individuals of 22 species belonging to 4 genera.
The following five species were abundant: Drosphila immigrans, D. coracina, D.
busckii, D. triauraria, and D. bizonata. The most predominant one was D. immigrans
(39.9%).

2. Seasonal activity of the abundant species (more than 1% among all individuals) is :
1) D. busckii, D. immigrans in spring
2) D. coracina, D. triauraria, D. melanogaster in summer
3) D. immigrans, D. angularis, D. bizonata, D. triauraria, D. lacertosa in autumn.

4) Few species were captured in winter but D. immigrans, D. busckii were abundant

3. Diversity indices were the largest in Sep. (17 species were captured) and dominance
indices were largest in Nov. (abundant species were D. immigrans (72.5%) and D.
busckii (14.5%).

4, As aresult of investigating the daily activity, most species except D. coracina appear
to the bimodality in the morning and in the evening. In the condition below 25 °C air
temperature, and beyond relative humidity 50%, activity of drosophilid flies decrea-
ses as the increasing of light intensity. It is thought that activity of drosophilid flies ‘

is influenced on the complex factor of air temperature, relative humidity, and light
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intensity.

Only D. busckii proved the species that act at night, too.

. As a result of study about vertical microdistribution, downward gradient were D.
immagrans, D. triauraria, D. bizonata, D. angularis, D. lacertosa, D. nigromaculata, D.

unispina, Dettopsomyia sp., Scaptomyza pallida, upward gradient were D. coracina. D.
busckii, D. bifasciata, D. imaii, D. curviceps, Leucophenga maculata, L. concilia, L.

magnipalpis, L. sp. Most of the species that show upward gradient were more active
at the low humidity. It was unusual that D. melanogaster showed downward gradient
in spring and summer, upward gradient in autumn and D. suzukii showed downward
gradient in autumn, upward gradient in winter.

. According to analysis of sex ratio, the species whose females have remarkable
frequency of appearance were D. tmmigrans, D. lutescens, D. melanogaster, D. triaura-
ria, D. unispina, and those of which males have high frequency of appearance were
D. busckii, D. lacertosa, D. suzukii, D. imaii. And sex ratio didn’t show clear distinc-

tion by each height.
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Zatz] KMo Fiol ot B BAH F® Y Mmool MAAE 29 0KkE 5
otell BA, %3] dLlirs .02 Yol HWE=U (Takada 1977 ; Takada and
Maekawa 1983 ; Toda 1973, 74, '76, ’77 ; Beppu 1984 ;: Watabe et al 1985), =g
Shorrocks(1975) ¢t Kimura et al (1977) % x3lelo] wio] 3l S Bito] Mt 8%
skt

@Ee] zate]ol BMAE Chung(1958), £%(1959), Lee(1962) ol ka4 ol
g oM B EEE ot FEe #8ol MY MErh A, Lee(1965) & FEifol ot
< Zztele] HHE FAEYD o} U

Bl z3te] sl B @A Chung(1955, '58), Paik and Kim(1957), %%
(1959), 2/ Lee(1962) %ol {kahH Wirtyel #WAESE7 2, 2zle] HEHE)
Mish 4= Kwon and Toda(1981)oll #&s 4 #e&E=dch ol ¥, 4 (1984, '85)0) 4&sted @
& Btk Zobe] BEES] WBMS FESH Y KEWL 1,000m LIES Aol 553
el 54 FEHE ARl MEHND, H(1986) = EME BES MR 4
she] B mE o2 ZR Y @y ®OH A BiFE o H6S FHE
Lo},

FEMEBE FIRCH BT BkiEe] WEEY, EEBILNS hlLoE EEXS EEsd
2B WS Zoln v Eolth old wia}l xsie]o ST S of AR |
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II. #AZEH 2 WEHE

. BEHO| #iE

FEs BT EHR 04k (EH 4 40,000 m) 0 2. 4] SE 4 2km el A%}
Fgslol Az, FES #Em o AEme wslol Qleh, ol:el MEEL Pinus
densiflora (4u}5) 2.4 WEARIH (Closed Forest) 2 ol%x ¢lu, TFRE#Rols #Ao
Ligustrum obtasifolium (F %} 3), Rosa multiflora (B E) %ol 4714 glov] #mAo
E< Miscanthus sinensis (24 4),  Agrimonia coreana (AL H AIE),  Cirsium japonium
var. ussuriense (%3 %' #1), Elsholtzia splendens (%23+5). Isodon inflexus (Aubsl) So] s34

b3 ook

FEMMSC o] el T KBS 16.3C Aed, 8H F Riflo] 28%C 2 7
F%, 1A Bt Kol 2.5°C 2 74 ol BEH FE, BE o BREES £14
HEbH oL, BRRIH$E 1258 o] ol of,

Table 1. The monthly mean values of temperature and relative humidity, and the total
amount of rainfall in survey area (1986 ~1987).

Month Mar. Apr. May Jun. Jul Aug Sep. Oct. Nov. Dec. Jan. Tatal

Temperature(C) 8.4 14.8 18.1 24.6 24.2 28.0 21.8 169 13.2 6.6 2.5 16.3
Humidity(%) 73 57 59 65 86 86 84 72 75 69 76 72.9
Rainfall(nm) 419 52.4  61.5 178.6 490.0 477.6 273.7 56.9 32..3 73.7 40.7 1779.3

2. REME { BRLE

ALY 19864 3 B 1987%# 2 A7txlolvd.  “Retainer” type [ trap (Toda,
19772) 6 1% £uFol sEkel4 5m7x 1mREos 1@E% 2EFshol (2
1) & 18Hvi & trapol S z3)e)2 ggssldo

F5 stlol S BBz 1 EEM B AL 5 1 EHCY Tl AR
i, H9 [F5%E-S Wheeler and Kambysellis (1966) <] Fkoll wgkct,

AERRE 2H3H7] B3l HHEBUE (Sakuma, 1964), Shannon 2] EZ- 321 8
Simpson o # & EHE¥S HEsd AMEY

232 Emel BET FMENS dolnr) Bilod @E, M KES BEsh] H#
Aedl, BE Y BET R 30cm BE Lol gk o REk BES MEs A,
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Fig. 1. Fruit traps set up at six heights.



M #R o %

. FRK 85

BERIMS L 4 W 2218 32, 404/E087} RIS D, AR RE BN 25 K20 U
Ehglch, pol REY AR MEGIE 5 H(20.7%), 10A(19.3%), 7H(17.8%). 68
(12.4%), 118 (12.0%) %] c},

3ACle 7MEM} sl s e mBmAES Holedl, o Bffiele z3lzjEo] &
oM o Aoty Wl Fel Aoz #EmH 1 Hol 2ee 0.5%7F &#EH 2L 18
12E7bA o] REFEROI T, 1 H 12854 138 Abo]o 7297} = Kiflel FTE Wo
A Lk 2 ARAAE 1ERE RES A Yokt % Fgol A zalel o] Aismoz
EEs Bl 5 AYE LRAZNAEY, 1 giEe 8 Bols o2 z3lg gy
HiIE] Stk oS 8§ H Fillol Bty Eold(E1) z3te) 59 4o TEEY
A, BOEE] Tolx 7] WlFoz #Hgiwol,

2EH0 2 HNHEES HEY g£R(E3) Drosophila immigrans, D. busckii, D.
coracina, D. triauraia, D. bizonata & 5#°] SWHEIA T, ozt 28 oMo D
vhebute},

D. immigrans = RE 15~19°C, BE 60~70% #HN 1 HIEBEES 1Y o o
£ Websted (23 2) Kwon and Toda(1981), 4 (1984,°85) % % (1986) o) BAKR B
Mol A SHEo2 SHAUT, K AEYMAIE BELHE(R2)02 MRS, EM g
o REHEMC] o] Mo FEol BEsctn 4249 Kimura F(1977) & o] Ho| mErs
e WAEHBATE BIFRctn sz, Toda(1974, '76)= £3} o EAfolol ARS o
Bl A B e Eimsiclzl Hdo] mmets gl 7lSol F2o82 Eo7cti 319
oho #ad, £01984, '85)2 o] fol iAol EME oz = = K@E ol Fclhit v}
Sol€ Mol #olxckm Wi, #(1986) 2 FEME K3t Bl Bole 2 %
ME ol Fort 2ol A Badind, 2o 2H88908 EfeR 7 W std A &
WL e ol 2 EES o %= Mot % FaddLs 10A5% 11H) #E@Ee]
7t A& 2), vE BEMS EES g2z o RS LB slo] o] o 4
899 B WY LE7 Aokn gzmg,



Table 2. Monthly distribution of individuals captured.

~ L

Species \Momh Mar.  Apr.  May Jun. Jul. Aug Sep. Oct.  Nov Dec Jan. l(:,’,(,':l
1. Drosophila immigrans | 2 131 LBI3 1553 140 513 4.087 2.824 661 22 12
2. D. coracina 37 524 1132 996 285 4@ 166 23 14 1 (?isgs‘;
3. D buschit 5T 1 4288 B9 963 18 149 S5 561 09 gl o
4. D lutescens 67 40 1 32 ' L I U 02;?
5. D. suaukii 2 T s 0 e s g M6
. . . 720
6. D. melanogaster 9 111 124 174 15 115 75 86 11 5 (322
7. D. triauraria 73 66 1521 221 490 161 35 1 ] (2{;9:;-
. . 650
8. D. angularis 15 21 68 3R 318 183 7 (2.00
. e - 1.960
9. D. bizonata 1 2 21 21 248 8 727 713 156 43 20 (6.0)
. q1
10. D. curviceps 1 15 3 ! 8 10 3 (o.n
) 455
11. D. lacertssa 20 1 16 1 169 183 62 3 (LA
12. D. bifasciata 9 B 1 18
- (o.n
13. D. unispi 1 8 2 3 14
. . unispina (0.04)
14. D. nigromaculata 10 15 5
- P (0.18)
o 7
15, D. imaii 4 3 0.02)
]
16. D. sp. 1 (0.003)
9
17. Leucophenga maculata 9 (0.03)
.. 16
18, L. concilia 1 15 (oD
L 7
19. L. magnipalpis 6 1 10.02)
20, L. s 3 3
. L. sp. (0.01)
. ‘
21, Scaptomyza pallida 1 3 © o1
22. Dettopsomyia s 1 1 3 1 18 24
. sonIa sp. (o
Total 7 203 6.720 4.034 5.757 730 3070 6.254 3.894 1.563 172 32404

(%) (0.02) (0.6) (20.7) (120 (7.8 2.3 (9.5 (19 3) (]2.0) 4.8 (0.5
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Fig. 2. The distribution of captured drosophilid flies at one week intervals for a year.
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Continued

D. triauraria 707
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D. busckii o) 8 5 Aol ¥ $EL i3sto] 8 A 9 Hoj i && WMo, %aE
olgiont, 2k 1H7x ¥ =l (£3), 4(1985) 2 #(1986) 1 ©| fo] 5~ 6
Rell #2 E#hsla 8 BLIg: Ao mmsix) Bethi #iEsld A FAAHRESE 2R
7hokeh oleld HRES Hhdted B oW, o e ARM Moz oA gle v Lee,
1962; Toda, 1976) ¥3} of Eol &= B S ol ol sp4530ct7} b Aol AR
ol 77hE (EiAel A WS BKse Aoz Ao mE 19+ 1°C, BBEESO + 10%
BEANA BBEES 73 5329 2) 128, 1Hdx BELHEe2 Y Aoz »
°F W& BE(5C AS)oldE ohe Mmuch higey Emito I £24v 8 Aol Killo] o}
wobAlH FEEtEL solxictn Y zsic

D. coracina 9} D. triauraria = %3 ool 22 iEg)sta, 10A LIk HBERES} o}
T SUTHE2), ol Ae Lee(1962), Toda(1973) = #(1986) <) BRA= —BGI, 4
(1984)°] D. coracina 7} 108 $¥iEoloicts g@pols ZR7} ok, o Eol iEmpets
HEE 8 Aol BEZ VT sodd iEipio] Yol ty) (£1) o] & @2 8HoE S
oz Bt Rillel olF ¥ BMOINE EBY Eme- & fiolztz Azgg, D
coracina = REE7t W0%RSLH, D. triauraria = BE} 8506t Uell K& HBsERE )
7h &kt

D. bizonata, D. lacertosa 3 D. angularis £ 9 A3} 108 ol 7Hg ol &R Mo 3 A
°f MifH %3] B 20~227T, BE 80~90% BEAA el b oo 2),
°| 72 Lee(1962), £ (1984) = #(1986)9) 7}So] %gyigo] st HRSE  —EY, 2
Bt D. laceriosa v ¥%(1959) 9} #$9} ok oh

D. bifasciata = 11H, 12B0ls} 18fE#87F HRESI Gk £ (1985) 2 B (1986" = ol fio]
FAEC] F2 sArstclsl 10A Lkol WS EEolA HBachn shod, W 7h 29l Aol
ubet (ol A HML BKsle oz Hof (Kol @R Mozt §7zslc

D. nigromaculata = 10R 7 1170 258487} HES A=, 4 (1984) o] BN Er
Bitkoll 4 10A 1 24/ S REY Shol iAol s RiETHo| glo] = oz 4z
HA5k, o o) MBI 4L Yol 27 (Kimura ef af 1977) o1 7] @l Foll 2 trap
< FIIMROH AL AAA 48EA g,

Leucophenga M= %8 471 357 2 9 Hoj #EsIdEdl, ol B Kwon 7
Toda(1981) 7} 34 21fEMES #MEa LUK % (1986) 9 ol Al 218 S5EMe7) sk
T Bolth o] Mol zsleME L BMENAE S 2A S Rk APztEn, o] K
A e F2E o WEY LFr YE Moz B,

R BAES MEBES HEY BE (2 3), BEE 72 de 1124 %
BiE° 25 D. immigrans o D. busckii 4}, SHE 7MY 2 2 9F2A 17

_,_
N,
aie
rlo
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HRAA, 220 1085} 1A kisy Be Mol BB sEs Al e}
< vh ol AL D oimigrans o $Emol UR #7] wjTo|c}

1.0

0.9 =

0.8 =

0.3 =

0.2 =

| ¥ | 1 | ] | | § | ] | | D
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Fig. 3. Diversity indices (solid line) and Dominance indices (dashed line) by month.

2, B EY

272 &8 EHES AV Bolodl 583 6 Aol #A o mA EHS 265 R
o2 #Estd a8l 4ol Jebldel, 5H 2183 288 W 6 B 4 Bols 08: 00%E 18
007+=1of WA E@h A, 5 A8 HolE 18: 0058 08: 0079 %A =& HE, -2
i 68 1082 118 Aelol= 2485M5tel E®) HAMIES Fas Aol o B2 ¥ol D
coracina & K5+ K#srel M-S iEEtEo| bimodal S JElN D ok, H#sy @
7t Eel Y MES KMo oo, EEsL 25C KWol, BE 50% LIt 4
(284, A B O)TFolAE at%5 ke ol =tel zsle]el iEmpido] maste 2o
2 8oleh, a2v D. coracing & BT K HRIAL 2IHY) odHe Em Bia-S
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Fig. 4. Daily activity of captured Drosophilid flies.

D
4 4
3r 3
2

% - o 2
. %
80 ¢ 30 66 C20
60 25 - e 515 . N
-—— tl‘llll\ IIII TS e mame
o2l T 30 10
250 5=
200- |7 R N
fe
1.~ .
100-
354
304
80- /
20
a0-
10

40~ L2773 D. immigrans
20- D. coracina
B 111101 - [ ] D. busckii

15- _“_HHE D. melanagaster

02 04 06 08 10 12 14 16 18 .20 22 24
Down indicated individuals of specimen, and across indicates collected time.

Light intensity (Lux) is represented by logarithm and the bars illustrate the maximum intensity for lighted place and the minimum one for
shadowed place. C, Air Temperature (dotted line). %, Relative Humidity (solid line). A, May 21. B, May 28. C, Jun. 11. E, May 8.

1=

E D. triauraria
IR ». bizonata



HEbH e, dha, @l ey xa, BEZE 2 (23 4, C)olie FF
B Bt E-FRYd: 2 gRe, = BEH BE %ol Haemoes zalao 3 )
of S F+ oz A 7™, D. coracing o) #ig= Shima (1960), Kaneko (1968),
Toda(1973) o] &hstoll iZ@pttol Eohi gl el BE @ashs Aol iEmpto)
F%. D. immigrans © %BE Pavan ef al (1950), Ishihara(1955) 2] #4 o} v} 3k} 2]
< bimodal #48(5//, Toda 1973) jebyon, unimodal 3}th= Toda(1973) o] k&
b gt

22 1 007 04 004tolol BEFZF 0Lux = BES (24, E)o) g Kabw
D. busckii & Bieln: %A E@HS ahn) B2kt wel D buschii 2+e gpfol &
Be e Mo2 yEgs Q)

3. EEMHH

A AL BEMSEE AED BRE 22 40 HERASUE, o] #ER2 vol 2o
1%L B8 M Felo] FrMES wol- -2 D. immigrans, D. triauraria, D.
bizonata, D. angularis %) D. lacertosa A, TH#E Rol: m@me D coracina 8+ D.
busckii ct,  D. melanogaster = % . oAdFels FTraH, s}Sox LmAtkeldn, D
suzukii = 7hgol e T, #Agol:= LmtEelodch, 2 olojol Mmooz wEme me
= RE ERK do) 8slE oo Frtoz AAR = WL D. nigromaculata,
D. unispina, Dettopsomyia sp., Scaptomyza pallida A3, FrEez o AzE e D
bifasciata, D. imaii, D. curviceps, Leucophenga maculata, L. concilia, L. magnipalpis, L. sp.
Ak, D. bizonata, D. immigrans, D. unisping %) D. angularis ©| Tt wERet D
coracina, D. bifasciata, D. imaii = D, curviceps & LiattE EEE HA s Hht
el Aol & F (Beppu, 1984 9F —Eeta Uvt, D. immigrans, D. triauraria % D.
lacertosa = BA Lk e HEMEM ROl FE (Toda 1973,°77), 8 Aol EM &
ATl 4 o) ## (Kwon and Toda 1981) WM B BB tkel Mo BE (4 1984) &R
LmtEelet= Higots e, ojne FEMO] ol AN ZRAP Hoz yng
o}, D. nigromaculata 2+ D, coracina = Toda(1977) 7} Zghol e} HESM7T ®Y:=
mRAT ZR o} £(1984) % Beppu(1984)2t= —#stm gtk D, lacertosa =
11AARE EmtEol ol vnjz] gpgoel = TrEtEel et ol A& & (1984)0] 100l Frf
olete #RE —shd Toda(1977) 7+ AE% 7hgol Lhfolatn @ A 2o,
o] M2 o] w spEIE ) it ol el o #4592 7 (Kwon and Toda 1981 ; Kimura ef
al, 1977) @HE AL Em#e dehica 2.4 (Toda, 1977) % #F#EolA Tyt
= YEh 8L R
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Fig. 5. Vertical distribution of drosophilid flies by month.




232 £ FBHSHE oot ¥HERC) EEY ERoz deixw A=dl (Toda
1977, % 1984) & FHE#EE2 vojyr AEE) BE =3 8%y BEFos YR sl=A
Ao S Rl mEs 2o L7 M2 glAvl 22 o IRBERL7} H3ley,
FolE —o 2 BE e Wl (Toda 1973) 7, 8 Aol B} o BF Y (2
H2)ole 2MM902 om ol fEie 7t Wastoch, aeid 7, 8 Hol dmoly mE
el EB oy de & BRI Z = Bifol ol oz S #ad #Eot
LRt w dzsio me 60% LTl A E@ptto]l 22 e p coracina, D. busckii %)
D. curviceps o1, o] mEso LEtES B 80%Ll Lo =o R FRfgol
T e £2 FAfold)

4. %% i

HEH 2312)% ol aa el £ R Jae mEHo Tl ¥ Me D
immigrans (57%), D. lutescens (66%), D. melanegaster (60%), D. triauraria (57%), D.
unispina (71%) 2l ch. D. immigrans + 3 §2g 9 AAtolell & abate] 709%2 ite] 2=
7h#A ehd A 4 (1984) 9 R —Bsx gt 53.4%7) H¥ED 1083 1180 o
3led F7o] HBHEE (54.8%) o] E%H(P<0.01), 439 HBRLE] =2 we p,
busckii (55%), D. lacertosa (58%), D. suzukii (53%) 9.3, D. imaii = 13 #%d
77t 285 +7olict, p, lacertosa °| B HBAKE 7t xo 9R3 10Ro+=
FAe 59%2 A dehdn glel (P <g.01) Lee(1962) ¢ #%ol #ARHAD 9. p.
Suzukii = h MBI o TR S0 61.2%2 #Ho} Felsld (P<0.01)
Lee(1962, '65)¢ #h&ol —zan At D. coracina, D. angularis W D. bizonata = 7
118 HHAD, FH5o) et ST ERE volx) gt p, coracina = 1: 12
VHERUY £(1984) 0] 10H o) @Al mEsA B #Re A7) lool, D bizonata
< Lee(1962) 9 #iol %8} 9oy,

Faiol wel i) gaEs) ERV JE me D immigrans, D. lutescens = D. suzubii
Fololn, kol Hse Fin % Folo] o o 3 B L R IS

AWM S RS x3)e o e 2MMcz ey ge dAe HB A (52.
4%)°] E3to}, 2ame 31.3% (10,148/E48) 7} HB s} = 9H 10AdE 499 wHy
HAE(53.5%) 0] ke, KERol A= oo Aoz EAs= A o] HESsI)ak(Lee,
1965) BREMol 4 Aspsrel 2525 EffEo] wolx L 7ol F30] ol gk
HOHREZ Mol zule|e] ftpo ER+ Lee(1962), £ (1984) 2] Rfgol o] mmpyq
REEc {8 BHo| ol Rffele Aoz Agztzic)



] =

TN B {Epnrol {wEsln AE A4k (BB 120 m) ol 4 19864 3 A%¢ 19874 2R
7bA 145 1®B Moz z3jas HEs FEY HRE o 2o
. BENMEL 48 221 32,404 A} RS e, AERKE HEste K
2 Drosophila immigrans, D. coracina, D. busckii, D. triauraria, D. bizonata 2] 5 &<l
dl, D. immigrans 7} B Lo 282 39.9% %},
2. MEEES 1%L REY mh BERs EEfEe] & ML,
1) & D. busckii, D. immigrans
2) o
3) 7}
4) ALl KBS HBERES Yoo D, immigrans, D. busckii 7} %¥iEo] ) o},

3. B BHES M E 4 9H2A 17/ HRAR, EEES 78 2 2o 118
24 D. immigrans (72.5%) 9+ D. busckii (14.5%) 7} % Wik o] ol o},

4. BBY EES BEY #E D. coracing = BRI KE2 M oty Ao
bimodal #48S ¥ dch, B 25 C kigol 2., BB 50%LI LS feffol & sl ypel
el web zslelo] E@ptrol EHashelm, Zstele] Faptte BE, BE 3 bE =o
BEwel ERCl H#S Wegan W2ng p busckii B2 HRol = E@ysls Mo
#IEE] 9l

5. £H ﬁ'ﬂlﬁ?#ﬁa ALY BE TrEHe "@e D immigrans, D. triauraria, D. bizona-
ta, D. angularis, D. lacertosa, D. nigromaculata, D. unispina, Dettopsomyia sp., Scaptomyza
pallida ovf, Lt e P, coracina, D. busckii, D. bifasciata, D. tmati, D. cur-
viceps, Leucophenga maculata, L. concilia, L. magnipalpis, L. sp. it} Fphypkol B &
By e BEAA EEo) E3%ch. D. melanogaster = 2 . 5ol T, 742
© EfAtelR 3, D. suzukii & 7}Sof= TrEfEeloley A gl F@Molec

6. HEHE &Y HE 439 HHKzo) BEY ¥ W D z'mmigmns D.
lutescens, D. melanogaster, D. triauraria, D. unispina 3, 47} 9] B Ee] = <
D. busckii, D. lacertosa, D. suzukii, D. imaii Aowf, Folo] ue} #hol B3 ERE

sl

. D. coractna, D. triauraria, D. melanogaster
D i

mlo n]ru

immigrans, D. angularis, D. bizonata, D. lacertosa
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