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Vertical Microdistribution and Abundance of Drosophilid
Populations in A Rocky Streamside Forest of
Cheju Island

Kim Won-taek

Summary

The studies on abundance and vertical microdistribution of drosophilid
flies were made at the campus of Cheju National University in Cheju (Quel-
part) Island in 1984, Flies were collected at five different heights in a rocky
streamside evergreen forest for seven or ten days each in May, September,
and October, using fermented fruit bait traps (the “retamer” type I ; Toda
1977 a).

The total sample consists of 1,604 flies and 19 species belong to 2 gene-
ra,

One species (D. pseudosordiduldis new to the island. The predominant species
was D. immigrans (43.8 %), D. coracina (35.1 %), and D. angularis (29.5%)
in May, September, and October respectively, Many species were observed
rather in autum than in spring and the number of abundant species was the
greatest in October,

Most species showed upward gradient in vertical distribution and there
was no evident seasonal variation with the exception of D. brzomata. In gene-
ral, abundant spcies showed downward gradient in May and upward gradient in
October though D. lacertosa showed distinct downward gradient, which was
collected only in October.

A high percentage of females was observed in D. immigrans and D, co-
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racina in May and October respectively. It was not determined that the sex

-ratio distortion is caused by the female sex-ratio condition. The sex-ratio
was significantly different ( P<0.05 to 0.001) with vertical heights in D.
lutescens and D. auraria in May, in D. immigrans in September, and in
D. coracina and D. suzukii in October.

From the results, it was assumed that the breeding sites provided in
autum are favorable to many species and those are the principal factors even

though studies on feeding sites are not provided from this evergreen forest.
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B AN S5 BRSO HNH o4 & e el g ol trap S FiFsIH ) o)
o] W42 Castanopsis cuspidata var. sieboldi;i Nakai (FA AT Camellia
japonica L. (FW ), FElacagnus umbellata Thunberg (M.2) v} 5-),  Albizzia
Jwibrissin Durazzini (A} Hu5), Rosa multi flora Thunberg (R &l &), Lonicera
Japonica Thunberg (315), Eurya japonica Thunberg (Ahz=# ) -), Miscant hus
sinensi's Andersson (), Smilax ching Linné (Hv)e o 2) 4 Pteridaceae ( 74}z
OBl AAsle, FaphbTel Sl dSot %880 ohool X MEE MHme s =
St oo A 2}

BEMMS 19844 58 23 ~29 H., 9 5~14H4, 108 7~ 14 H7ztz] 7 ~ 10014
# 25 Hfol, “retainer” type I trap( Toda,1977a) 5% mifol4 1,2,3,4.5m =
olel 27t Z@IHct 5m ol WM v B 7hd e o] Rishol A9 Pe ol
b Hok #FSI RS BEE 14 41 MiB¥ (Shorrocks,1975) A7) Abs}, Lo, whipo, 73,
W& RS El 5 Aol Ab2b,9 Aol whuhbel %, 10 Ho 23 o E @At M
& genitalia & H# sl FEsY of (Wheeler & Kanbysel lis, 1966).
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0= 28 19 Mol 1,604 fEssrt mES A AR 2 trapoll 4 eyl Mo Emm
© Table 12 Fig. 1o vehiiglch zulelmSe ame %M 2ol AR ol B
gl et M B2 2ebxvd (Chung, 1958 ; Chung & Rho, 1959 ; Kimura & Toda,
1976) R4 trapel W& @Eol #H5Is12 = ¢oo (Kwn & Toda, 1982) & H ol A
BE HR7L 7HY 2 banana & @A Lo #IRMO] o} odofx data & 4#7st
© 2ol A3 EE%IAE % Aol

RAZ & MR B30 M¥M G55 L&ty 95t #HHH abundance S 3 BEgh o
2 v A 2k (abundant), % 8 (common), # K (rare) o2 ZH% ) o5 9
sted oh5h 22 Sakuma(1964) K2 FIMste] M%) EH %S 959% EHEBRREE Ed)
ek,

{n/N+2/n(N-n)/N°] x 100
A Relldl N=2 fEse, n=H9 @]} FHEFELS 4o RolA nfhgod Tty
@B (n=N/S, S=mB)E @Al #EAD % @ HEY 5% TRE7 T8
5% LR Lkl 2KE, §i&° FEM@7} #®E TRME LUTY o HEE -
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Table 1. Drosophilid species collected at different vertical height in a rocky
streamside slope broad —leaved forest of Cheju (Quelpart) Island

§\\ ~—_Date | May 23-29 Sep. 5-14 Oct. 7-14 Total
Specie\s&ht(m) ] 2 3 45 123 4512345 &/
1. Drosphila angularis 47 31T 17 38 1 2 3 6 2 19 26 54 T4 86 87 505(249/256)
2. D. immi grans 19 40 64 111 38 2 1 2 2 7 9 8 303(231/12)
3. D. lutescens 22 2 20 97 18 1 i 3 1 7 9 25(115/90)
4. D, coracina 2 2 8 42 7 20 42 41 164(90/74)
5. D. bizonata 4 5 3 2 6 9 2 3 26 28 62 150(64/86)
6. D. lacertosa 33 21 21 25 106(54/52)
1. D. auraria 13 1 4 1 23 1 4 6 44(28/16)
8. D. suzukit 1 11 1 3 8 19 11 45026/19)
9. D. nigromaculata 1 5 7 5 6 2413/11)
10. D. busckis t 8 5 14(10/4)
11. D.melangaster 1 4 3 2 2 1 13(9/4)
12. D. curviceps 2 1 4 4 11(4/71)
13. D. pseudosordidula 11 11(6/5)
14. D. sternopleuralis 1 1 A1/1)
15. D. sp.1( like gunuliipes) 2 2(2/0)
16. D. sp.2 2 %2/0)
17. D. sp.3 i 1 1(1/0)
18. D. uni s pina 1 1(1/0)
19. Amiota variegata 1 1(1/0)
Total 88 108108 254 63 10 9 20 14 101 64 105 171 235 254 1,604

%o WHE/ EHY o SHEOT BHRS ©otel Table 20 vheblich = ARZ &
oo BEMSHS HEsty) sk Toda(1973) o X FIAIsHS of (Table 3). #ES
fmoh o] MRS v Yot ARE 2 BES 3 #RT Table 49 5o YEpiA
ct.

D. angularis: Mo 2 7ha 22 fHgest Ados 57354 10 s S@Molt 9
Aol %Mol mESHE FTrtko 2 #3) 5, FRstded 943 10 Ael=
FpEgA A |ESM ML Aolel #it#m &M Ak

D. immigrans : 5 Boll ##Eol ot 9 Aol MmgMel sl 10 Bele ¥@Ee=
el Eimel EES AT FACZ 5 HdE “f“?‘\?}ﬁ_"_‘/]’ 983 10 Aol FAl
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Table 3. Vertical microdistribution gradient of drosophilid flies in a rocky
streamside slope forest of Quelpart Isl.

Month « D of
No Species May Sep. Oct. Mean g G:zi;iien*
1. Drosophlia angularis -0.423 —0.001 - 0.065 -0.165 D
2. D.immigrans 0.387 0.001 0 0.194 U
3. D. lutescens 0.036 0.214 0.035 0.095 U
4. D.coracina - 0.320 0.160 0.241 U
5, D, bizonata -0.025 0.090 0.213 0.109 U
6. D. lacertosa - - - 0.410 -0.410 D
1. D. auraria 0 0.059 0.024 0.042 U
8. D. suzukis 0 0.010 0.020 0.015 U
9. D. nigromaculata - - 0.008 0.008 uncertain
10, D. busckss - - 0.020 0.020 U
11, D.melanogaster 0 -0.38 0 -0.127 D
12, D. curviceps 0 - 0.016 0.008 uncertain
xg = t—jif; , where f; is a perecentage ratio of specimen collected at
iR Ay

height, 4, and 4; is a :th height (cm).

+ D represents downward distribution and U does upward distribution,

Table 4. Chi-square values of sex ratio for a unit ratio of drosophilid fly sexes

in each month

No Species May Sep. Oct. Total
1. Drosophila angularis 0.555 1.531 0.049 0.072
2. D. immigrans 102.533""* 0 1.75 65.756
3. D. lutescens 3.694 0 0.235 2.81
4. D. coracina - 0.907 4.809" 1.372
5. D. bizonata 0 0.235 2.678 2.94
6. D.lacertosa - 0.009 2.75
7. D. auraria 0.25 3.226 0 2.75
8. D. suzukii - 0 0.878 0.8
9. D.nigromaculata - - 0.042 0.042
10. D. busckis - - 1.786 1.786
11. D.molanogaster - 1.778 0 1.231
12. D. curviceps - - 1.778 0.364
sP{0.05 »»xp<0.001
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Table 5. Chi-square value comparison of vertical collections for sex ratio in
drosophillid flies in each month

No Species May Sep. Oct.
1. Drosophila angularis 4.247(4) 7.261(4) 5.891(4)
2. D. immigrans 7.628(4) 4.196(1)° 8.427(4)
3. D. lutescens 15.624(4)"" 5(2) 1.945i2)
4. D. coracina - 1.73(3) 9.029(3).
5. D. bizonata 0.534(2) 1.623(2) 7.594(4)
6. D. lacertosa - - 3.161(3)
7. D. auraria 4.444(1) 4.208(3) 1.613(3)
8. D. suzukii - 3.016(2) 20.5333)"""
9. D.nigromaculata - - 8.903(4)

10. D. busckis - -~ 0.778(2)

11. D.melanogaster - 3.207(2) 2.692(1)

12. D. curviceps - - 4.708(2)

*PC0.05, **PC0.01, and ***P{0.001

The numerals in parentheses indicate the degrees of freedom,

TRERAAT 9 Ao BEE7t A7) shxnt Eolot i Alolo] AR R 9 g}
(P<0.05).

D. lutescens: 5o  HEMEol Yot 9 Hols H@EO S, 10 Ho: HEmos -
3 MABUROl TR 2o B o b4 mESAS Aok 22 9 Fout
THY Poln 545 10 Aolle FrRIAT tEHo o7k HEHL 5 Ho ol 9 £
YeEbR (P 0.01).

D. coracina : 5 Aol A3 As|a Igtout 9 Ast 10 Aol S@MmEo 2 HE s #
HEAfc kAo 10 Aok 9 Ao Foajdl Fmie vl 10 fols {4 o}
=017kl HER 2R/ AAHL0.05).

D. bizomata : 5 Aol #HEMECIT 2ol 9 Aol #i@Me) HU 10 Aols LMo T -
she =S debl et BESAE FEAA bt Jelgor}, AE £ o=
B Stk & 5 Aol RERsUoL FrMkez 720 ekt 9 Aol Lame e
Jepfolen], 10 Aol T35 Lrtkel = Uct,

D. lacertosa : 10 Aolv} Kl H@Mol oo Fald TAYK EESAS Bach

D. auraria: 5 A3 10 Aol Bl oy 9 A ¥@Mold} RESHE T
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TOTAL ) - TOTAL
-~ 20
?1 2| [2{n]s e :{‘;'_—' —— D anguiaris
él —] 3 —— D. angularis 2 1 1 Loy,
in ’2‘2 S| |2 & 7
— 1 ERRL 23
/} }/ e f— l_‘l ——20 coracina
7 2 1 s123 3

Yl
3 220 —0 avraria
—] — D. immigrans 10
t_e_ T I
7
L ——0. bizonata
5 10
3 3
15|18 | & |SS —13—| 105 ——eee— I ——p iutescens
—_ ‘wroscen: 1 1
; —] D. toscen 2
16146215 78
z 3 2 7
y ¥ = [ —p melanogaster
u 2 2 - d
2 2 2 6 1 1
—E—F—=—=— —0. bizonats e i
2 5 1 6 T 2 Q suzukii
1 1 R 1 1
———=——7— —D. auraria e e D i
3 3 > 7 D- immigrans
1 _1_0 i 1 1
I . suzukii —_ —— D sternopleutalis
—1— TD. melanogaster i _1_[1 unispina
' 4
2 2 . 12 3 &4 5
— ——D. curviceps Trap Station Height (m}
i
12 3 &L 5
Trap Stafion Heightim)

Fig. 1. Drosphilid flies collected by fruit Fig. 2. Drosphilid flies collected by fruit
traps in a rocky streamside slope forest traps in a rocky streamside slope forest
of Quelpart Isl. during May 23-29, 1984, of Qulpart Isl. during September 5-14,
The arabic n:merals indicate individual 1984, The arabic numerals indicate indi-
numbers. vidual numbers
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r“ TOTAL

9”: 26132 (39|51 ] 16 2 {3l |31] 67

g —D. angularis —0D. coracina
”11 30|42 [47]36 | 166 43

— | |
—__] 2§12 ]Tl 54

—0. lacertosa

1221511 :J 52

2 2|21 s 5 _ﬂ_b_' 24
— ——0 bizonata 1 ll —0 svzukii
111312135 70 3 37§ § 17

t 3 3 5 1 13

J =EE:E —0. nigromaculata

e

2 4 5 "
11 2 10 2 5 bi
—— D. immigrans ﬁ —— 0 utescens
1 1 3 18 1 5 & 10
1 1 2 .
2 4 6 —'T_E ——0O. curviceps
——t—"] — D suraria 3 7
1 2 2 S
11 2
= ——0D. melanogaster
t 6 3 10 1 1
& ——D. busckii m 6
2 2 4 ] —;—a pseuvdosordidula
- TD sternopleuvralis - —Z—D. spl
1 1
A LA. variegata !75 + 3 ——

2 3 &4 5
Trap Station Height(m)

Fig. 3. Drosophilid flies collected by fruit traps in a rocky streamside slope forest of
Quelpart Isl. during October 7-14, 1984, The arabic numerals indicate indivdual
numbers, .
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se] ob7h LS 2 7120 Aem 5 Hol el Fol el AEY ZR AT A2
2 e oh(P<0.05).

D. suzukii: 5 A3 9 Hol BftMold ot 10 Aol Hi@mo 2 Jetgd ®ESAT
ob7h bWk BET 10 Ho) tEikel Eolztol wh E& A& AUTHP 0.001).

D. melanogaster : M2 MM 10 Aollv WaMol A Trak RESHE 2
KAt

D. curviceps : 5 Aol 2{E#E 10 Al 11 el &%) FARESE BEEF T TE
&3t ot

D. nigromaculata: 10 Bolut BeEd @G s RESMC TagEgstch olgo D.
busckii, D. pseudosordidula, D. sp-1,2,3 % Amiota variegata 7+ 10 Aozl B&E=
FEMO 2 D. busckii = kAt BES AT o el A e FRERIACD

D. unispina = 9 Aol B 1 @87 KEdd KMol o

E #

WE mEE 5 Aol 84, 954 10, 1070 18@o 2 rch shgod wokx, M
pes 9 Bol b Z= 10 A bR woich AR BELEE 5 A D. immigrans
(43.8%), 9 A D. coracina(35.1%), 10 Holl D. angularis (29.5%)°13l ot 288
2% D. angularis (31.5%) 7} @ L@t APl abundance & wel 5 A6l & BuEel
3% (D. immigrans, D. angularis, D. lutescens Yol oA = FiiEelsl, 98 %
g 18 (D. coracina), %@t 5@D. angularis, D. lutescens , D. bizonata, D.
auraria, D. melanogaster )l WMol Aol ot ey 10 Aol S i 5k
4 #(D. angularis, D. coracina, D. bizonata, D. lacertosa)®) SRz H@@me 38
(D. immigrans, D. suzukii, D. nigromaculata)ol = gl 11 @oldct. Z2MoE
v D. angélaris, D. immigrans, D. lutescens D. coracina, D. bizonata 7} % BfECl
o ¥EES D. lacertosa Fol AUt 5 Holuh B B ARz 9 AL R &
o D. unispina (1 @FR)FIH, 10 Bolut HWBE H2 8@oRE %Wl D. lacertosa
o} @M@ D. nmigromaculata 7t fasle] gt 9AL SARC & Bl 2o Eie
g A Estded REERS w 35tey RS HEHS AEA G2 K HREC W
FE 47 doh 7N mEY T Qr ERE oA #AY R 2Rl 2 Rigol o)
Shorrocks(1975) = #3(ololo} R£HE Zstel wMe W&E HEsE BRo2A &I
gol obetm stdch FE E#o EEA HE 2Rt o Axdoblod & AEAA
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WS RHL AT R A2 53 9 Aol @AY RHE fungi 7 ol A7
Aol FSIHE AL EHEY 5 Ak

Basden (1953 )0] ®RE3F ulo} ol 7}-2o Be zsle]@o Kt MIsHs AE Kpmol
breeding sites & #ts] F+= fungi 9} Fggo] 4 A v}7] o} F-ol t}(Shorrocks & Wood
1973). & #RAXNT 10 Aol @} s Bt Bmsks Qs AL 2L ERo 2 ®ifs
%2 Zck. D. immigrans o D. lutescens & ol Wi 2 shSol ®ot MmN o
A2 Toda(1974) 9 #EdE MRS e Ao 2 HE fMwEdlA D. immigrans = A%
ol 7b7h-g @tk A 7}-2oll BB & FH oAEhA] ARS 1 BEA A @ mst
o7t 7hEoll stAg fo2 Folvpy “ﬂ‘.r:°l"4 Stlch wheld o) & Mo Bt Ud)
AR oF & lolt},

D. coracina, D. angularis % D. auraric $ME% ot2 $459 287t Qb Lee
(1962) 7} ®&S AMt WML D. coracina = 23 o] Zol LBMEMS KRsids D.
angularis < 7haoll ZHEMS BRIA U & &AL D.coracinart 7h2o] %
W= BRI 5 Aole g At =3 D. angularis = 583 10 Bol] 2K
WS MRS Al A BEEC D. awraict & BHEIA FEEo Ut @@
Zote] KEMEE HEHOR F&id W& MEpel £Rrb U (Paik,1958; Kang et al.,
1960; Lee,1962,1965) A& T %87} 8l t}(Toda,1974; Takada, 1983; Beppu, 1984). o]
d HRT MEMNCE o2 Rmid REN T8 £RT R BEEA 2 Kms
7l A Foll AlE Aoz Az

g B M(Table 3)ol | D. engularis, D. lacertosa, 2 D. melamogaster Wtol FRtE
AEE 3 WA bAak 9E St D. bizonata = F@iol wel EEHmS 4
E7b el st et ol D. angularis & D. immigrans & 23y E\a-2 EHch(Fig.
1.2.3). D. immigrans °| Eftt 2K+ Kwon 2 Toda(1982) @ H#& ko) S 3
M o] M (Toda,1973,1977b) 3t — &3t Bk @ W Wbk e #m(Beppu,
1980)3+= 2o}, kR WS ¥ D. coracina® 2% ol wtet EF A7 W
¥ B je#eEe] %m(Toda,1977b)¥}e 287} 9l o} Beppu(1984) o] #Eo}:  — 3}
2 A D. engularis & T BEST —#3kw )0 (Kwon & Toda, 1982; Beppu ,
1984), D. lacertosav HMEB 2% MIESHKS EMEwon & Toda,1982) 3 £REZ w g
o ABIZ & trapol HME< (B8 8O H(Fig.4)S ¥md 5829 5m Eolo4 MAS HLo
RO E 52 Fol T RS MGt 2SS O 4 Atk BHA mEdlA R o
=2 BRE ERE WS PRSP ok Dobzhansky 9} Epling (1944).8 Zsle] sme] H
Wt (daily activity)$ #Eshe BERE Xolake RE.om Dayson-Hudson (1956)L o Zoj
© Xol £EFelw BET 2X40 BERclY 285 £rhSolt BEY £ERoly XL 2% =
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60| '
3

0

z =

w

-2

g:’z.o -

w

o -

W

2

ézo -

E b

1 2 3 4 5
TRAP STATION HEIGHT(m)

Fig.4. Percentage of drosphilid specimens collected at each trap in each month:
solid line, May; dashed line, September ; dotted line, October.

o 2 mokrh Takada(1983)& Zshel ®Mel 271% wEsts Ele R RES JEMS
drt & AAEHE A& EEKo A XL Mo EESMAS HESE EEHES
2 teHishA Qon EEe BES HE TES AT Bop oebd olal RsielM 2
sbo] EMES] JESME L2 KWES breeding sites Birttol o) #Ed A2 4
spabc, Zslel kMo RESAE HESHE EROE meso] feeding sites 3 BT T
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© flev BisE B WS msie sl 4 BT % 5 Aok 2l o] feed-
ing sites &= MR o] U5 o] Sl HKisol feeding sites = breeding sites 9} Jitgs]x) o
© A2 %2 97| a0 t}(Begon, 1982). Ll mES 40 DAE BME7] 9 o) 4]
T %2R breeding sites & B asto] ofal wgEsha eb 4 7t g},

Dol F33 X8R5 ¥l 2o 559 p. immigrans Mo 2 obio] gy p
A2(P<0.001), 10 A2l D. coracing EHM% 4 B3 (P<0.05) 9ol vlotc(Table
. olg 7 Mol vk kmol ol Mol xRt Aoke ®E= obd 9loy p.
suzukii, D. auraria, D. bizonata R D. lacertosa ) ¥ ol ARVE Ak #®EE o
2 2 cH(Paik,1958; Lee,1962,1965). o] 50 Haist &5 mo| wheba] pEtel ERVE Qi
Bk s %3] Lee (1965)%= %Kil R2 ol 1} ol A ksl iE#hol sl A
25 HASIE ot 2l Bl D. awaria %#(Lee,1962)2 o)1t w4t MK
Utk BES A} K WE S 2=i(Table 5) 5 HO D. jutoscens’ S} D. auraria,
9A S D. immigrans, 10 A2l D. coracina 9 D. suzubis Hlrol ®Easgo Wl p
feell 45 &3F eR% Gehl A webd 559 p. immigrans £ME Hastrs Hol g
Bk Aol Al B (L @ol ubel o) 3 o) ¢ i o} HEE o oAk oy s mEs
et Bl wheba ol ko) tEE fRiEE s A e Ak Fol7] @) 2
sto] O] REH S #Ests Aol HEStYy A D, immigrans 9 D. cora-
cina Kol FEHMOZ PO ERT Ueld BAY BRG] ool e b Z29
of Mol Aok #HTY Yo 2 v ol HAaotul e 7ol o},
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