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& 27% 29502 A7 AR ERed, F 24T 2HY FAWVAES 2AE 2
€ U3 2k
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2) g el 23] AMAFE 1083 0 molA 71 Edth

3) F#AmolM e 292 MAFE 54934 1 molA 7H wskoh
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bizonata), &R 2R (D. curviceps), FxF23el (D. immigrans) 5 4%
o9, ¢ AHEL FuxFxnd (D. bizonata)o|th.

5 FAnodAMe gaFe AxFxdd (D lutescens), ZAlExIE] (D
angularis), S8 xF 232 (D. bizonata), ¥-2x & Z2HR2] (D. curviceps), ¥x=%
293 (D. immigrans), 3233 (D. pengi) 5 6%F°191, H¢FFL Fux=F
238 (D. bizonata)°lth.
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I.Fr &

A g A7l T, 2o HuUEH A7 JAeRAde g g
FA% R WE FolE A3 d AAN BA thAto] Hol fu)

Y Hgoe 2 Aejdtd B B33 B A7V} ojgoyA
Aol Ao 53] Xlolx gty AxES FAHoR 3o zua 2IY
A 74 (Suzuki, 1955 Momma, 1965), AlH o] W& FA< WF (Takada
and Maekawa, 1983), "I A2 X (Beppu, 1984; Toda, 1973, 1976, 1977ab)
ol Ao fo.

AFEe] 2ugle I FRe A 195090 FwRE oA 7] A&
o o= Ax ZFAHAY. ZUlde AFTd BRI 2o Ad #@3id
BEag b A (8, 1955, 1958, # &, 1959; F, 1962, 1964). 22} o] F
17d $4L AFe e xotgd @A olFdH AFx olFojxx stk 1
dd gatat Felode] 45 EHd5-ddaA 2ue 9 A o @
@ 93 (Kwon and Toda, 1981)7} o] 20]A o]|FRE o3 AR ASo] AF
Lo zugd 42 A =AY o WRYH AFE Zued B A
A A7t Fu AFHSE oA HAwH, Y 300 me AF YU
29 29 FAEES 1 AEAH ¥WF (&, 1984), Tkt s 1,000
mst 1,800 m Ato]lo] G EFsHd 2 FEA 23] FH uxE BY
L AEAH HF (£, 1985), T AA RS FUAR AT 42 PN =
g A A (&, 1986), 281 AXd FPdMe 2oy 2HY 0¥
ot AFAol B AAFH AT A (R, 1987) Fo] olFAAYG. HIZd =
AFxx A9 2% ol FAE v At (@3 &, 1993). 284 AFE
o] Zuao] #F AL 2 AEFH A7 v Ao Ao

Fx dole AU FHAAM ME FEaA d4 59 suold.
a8 Wole Ao BT £8FH &S T3 FHY AAHA, YA o
742, A ¥9 (resource partitioning), 34 WA #A, AHAY Fo
B B2 ol AAHY ot (Hutchinson, 1959; Kolasa and Biesiadka,
1984; McGuinness, 1984; McNaughton and Wolf, 1970; Whittaker, 1965,
1972). 239 AA 3 (organization)t® ALY o|&, HF A7), £33 433
BE 3N A58 5T E¥se AUTA A9 (Whittaker, 1972)o] &3
Ada @A e Aold.



AFEE TNz HPgdd A3 Ae HoezA AygHez Y 7|F
Hog EFg AAYAL /1A Ut 53], e F4o2 1537 &
A3t ok AAol FAHE Rolth (&, 1985). old wet Zwie)e EXA
3 23 239 Y= Soldda dAZAG waA B AT 19949 F
HE 7HE7A AFE &4 A T AYG JAFFH FHAT)Y 4= &
AP Aol MYt 2329 T3 £ #A, F UgE, F FEE, 29
T UFARE FE v BME AFe 2o FH 5L Wi 4
7122828 dua Azsged, 1 23 AFe 238 239 F2Re A
HoZ g8 AY (2R)9 APt By AFTdM A¥d d7+9 A
o} dRE AP dE dRE Aot ASE LAFAH.



Io. A& R HETE

1. A

B ZAN] g A He @atite] d&e e sdlE Mo dMus £
AFY F£4n 2AZ 27/ 2AIAALE 93Ad (Fig. 1). gA4z2s £dne
MAXA 15 FFoNA 5-16 E28 walr HFHO0F 242} 5 kmst 15 km
Hojz don, YAt zZtz}t 280 met 520 molth, o] XA AL Fz
FEEETIE FAY 22 FAH ANEH, T 2AA 2 EXdE 4
g F& ol U

GAE (ME) © FAARAIFIRE (Castanopspsis cuspidata var. sieboldii
Nakai), &7F U (Quercus acuta Thunb.), E7FAI VIR (Q. glacua Thunb.),
Z3U5F (Q. serrata Thunb.), TWYIE (Camellia japonica L), Z2Z2UTE
(Distylium racemosum S. et Z.), At2# 3 (Eurya japonica Thunb.), ¢ &
w] (Euscaphis japonica (Thunb.) Kanitz), %315 (Dendropanax morbifera
Lev.), &AYR (Damnacanthus indicus Gaertner), W& (Pittosporum
tobira Ait.), WFE (Ardisia crenata Sims), v2+=& (Trachelospermum
asiaticum var. intermedium Nakai), 4]1Al8l (Rumohra amabilis(Bl.)
Ching), &% (Ficus nipponica Fr. et Sav.), AA5% (A. japonica Bl.)

Fon . FAARYITE (C cuspidata var. sieboldii Nakai), H7}AU%
(Q. acuta Thunb.), Z7MANIRE (Q. glacua Thunb.), SWUYIF (C Jjaponica
L), Al=#8 3 (E. japonica Thunb.), A YT (D. morbifera Lev.), ¥ I 5
(Acer palmatum Thunb.), &3 (Daphniphyllum macropodum Miq.), 22
U2 (D. racemosum S. et Z.), YT (Cinnamomum japonicum Sieb.), Al
@12 (Machilus japonica S. et Z.), v}4t2& (T. asiaticum var. intermedium
Nakai), &% (A. japonica Bl.)



2. HITHGE

1) AELR
2A} 71gte 19949 SERE 1097442 6749 B¢ AF2, Y AAF
g AdZE dadstd AP AR

2) RiE 2 RE #E

2 zAALdA 1 m Eold WAYE MAs A7eFEA (KAHL
SICO-EL JOHN, Temp. : -10~40C, RH : 0~100%)2 712 ¥ §%& &%
stk

3) HESE

BReo AP w aARE /st BHAAY vptE #FAE (Shorrocks,
1975)2 & “retainer"® 2 (Toda, 1977a)& ol &3ttt &+ AR LA =
)7} ¢ 15 mY FEAWUTY 6 m Eold E=2dE 1A} MR A
A (VCTE 20 mm)& 4234 ztzt 0, 1, 2, 3, 4, 283 5 m9] Fold trap
L 13Y T 14 AxEgch Y 1, 353 d8Uvtth Hel 1 d 70% ol
gg=g Hol #£38 29dS AFAZ &4 T3 3

Y=z 2} 7TAZEY AU YR&T Hudr] A3 FdEH S8 3
Agoeg Uyol tt4%E (abundant), 5% (common), 4% (rare)o2 #
s, o] Sisld g L Sakuma (1964) A& ol &3t FHA W
2g9o 95% ALFAS ol &3}A.

n/N=y n(N—n)/N° x 100

9 AejM N=FMAF, n=%2 MAFo|tt FARELEL niNd FA7Y
A% (n=N/S, S=%F)5 84319 A3
2t Fo AdAH WEL FAIL HFUE LY FFA ool TFF,
AApe) A@A7F T g oY W HAF, FAS] HYUH FHE 9
BEFoz FHIAG
- 4 -



zytg] 239 F AL Hill (1973)9] F9Ux (species diversity) X4
9} Margalef (1958)2] % F R X (species richness) X4E Zz} th2-4d <9

o

8 4astel vlzART.
Species diversity = eH’

of71o| A H' (Shannon A4*) = -2P; logP;, Pic iMA £ Jd$T=2A
n/Nioli, e (A £ A Foln N A F9 AAFold,

. . . S—1
Species richness = oz N

g2 AM St 9 FFolx, Ne AAY FFoln
g, 9z Zt 259 uFARE 7 (@F ®lad7] H3ted Toda

(1973)9 A& o|83 AUt

S fia — S
£ = g hi+1"'hi

o] HalA f= h EolAA AFJE AR WP Lo, he MAY =

ojolt.
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1. Ri&3 ®E (Air Temperature and Humidity)

ZAZ1Z B¢ 12" G Y4¥F ¥ 24E BY, 7L EAny
3% 59 16T2 713 2% 695E F5dte 89 261T2 vt &
Act7t 9YRE TAl 78] 1090l 195CT2 ot £4une Fex 3
Mugt A% o B Fge o HEL Bged, 598 14T2 7H3
WYola 89o] 241CE 71% E9kon, 1096 16C2 Yol T ZAIAA
o 9AF 7129 Ax o 2 ~ 3TCIAUY (Fig. 2).

FEE AR ¢ 59 78%olAx 7Y 8Y¥ollv W% oldeR =
stor 9¥F 10¥alE 242t 71% 9 74% 2 Polx 9¥d A7} Atk £
2o g 596 82%olAxdH 6%l <t YolFtrl 793 8¥de
90% ooz F23d 8¢l 9% =2 U7t HUdh v 9ERE TA ¥
oA 109 755%=2 HA7F HA (Fig. 3).

T z2AR A9 7129 7F 21 A2 AE Fgoz Jeyed, 59
o] Fotmel 2Ae FAMm Hl# 7]&0] % 2C Wotoud S+ F 4% =
ek @ 1099 dxne 2He FelMg gl £Adne] A4 uig 7
o] ¢ 35C E}1 FEE &F IR

2. 249} % (Species number and Abundance)

ZAM71t B9k & 74 30% 68,893 /HAlY Z#st AAHUL, FFe
590 2602 714 B F7F AJHAUT 799 16322 7HF HLS F7%
AF ATt (Table 1). & RAMA AoA €8 F45 B, GAngA 543
1098¢) 24F 22 71% ®ol WD 795 844 12322 71 AHAA e
won FomoiMe 59 22F0 2 7% ®ol FHIUL 79 16F 02
714 AA 2dsAD (Fig. 4). oIk o] MY 54udgAa 79 £+ 8¢
o 2571 47 @ AL HAF S0 FHINA @47 AEQ, ol F&
71&9] A5o] AREA SIS Aol A FAHAY T FH
Eo7te Foladn AAEY. QU F ZAA LA A B 79
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FE 8494 712} 57 /MY (AW FdAHoZ B o FAmogMe @
Mueo) vl3] v =Ry 7L ¥yl dEolt g REe ARES
olgigt FAL AA#HF U

4 NAlS WES B, 587 1094 8L AMAF7 2@y 7)
23 7t £ 698%EH 98971 v H HA 2I3Y (Fig. 5).

Hid & 55 Ygyl FE52 29 Foe3F29a (D. bizonata)7}d
33110 7HAl (48.06%)2 7H #2 MAZE AYHAUY, 2 Lo 2s Fen
g2 (D curviceps)?t 10,694 NA  (1552%), BixFxza (D,
lutescens)7} 6,979 7HA (10.13%), ZAAIM 232l (D. angularis)?t 5311 WA
(7.71%), Bz (D. pengi)7t 3953 7HA (557%), Fx=#Fxta (D
immigrans)7t 3,167 7HA (4.60%), F8Auelxn] (D. triauraria)’} 1,350
AMA (1.96%), =FHdH2HA (D. lasertosa)7} 923 NA (1.34%) €22 e
stk

g wygF 2w (Leucophenge orientalis), FEFHFF 2 (L
omata), ARz (Amiota stylopyga), ZotHZx:2] (Scaptodroso-
philia coracina), 34 3/NFx38] (S subtilis), AFUS 2% (Hirtrodros-
ophila pseudonokogiri), &5 Z%32 (H. quadrivittata), 9N F& 2359 (H.
sexvittata), mnopAE 329 (H. trivittata), AR A 208
(Mycodrosophilia gratiosa), &YW 4zx%2l (D. unipectinata), D. sp. of
curviceps subgroup, =Yz g (Nesiodrosophila raridentata) 5< A
ZAZ1ZE B 30 A mge 2 AFPE FH2FoUd AFE oo FF
AYPATNME o] REL 3AZTo7 BuE AHolth o]E £Eo] A =
ALZIE Al ml B2 FEE BRYD olft o8 /A FHAA nFE
g Aed, AFE7t ol50] AFdte HAXNZA g3z W7t £+ vy
7t Azde #E (RWol otHAA felel # <ty AEY FE Ax
(Momma, 1965; Kimura et al, 1977), ¥t AFT @730 HgHo] <o =
< Aeol7l dEY FE AL Holg. wekA ozl FES AHH XNYE
A3 ¥ 7] JEAME FIAES dd 22 A8 T FAlo sweeping ¥
Hoz AL stn £F HAAESE 2AEIE HY S2 ¥83ld o g2 o
T71 A& =ojop gt AlgHT,

Zt 2A A A9 3 £ 223 AW A £t HaE (Y FEY A
7134 L g3 2% (Table 2, 3).

GAael A ZALE 29 £ 74 20%F 39,391 AAAeldx, £t

_7._.



AE 6% 27%F 29,502 70 A o]t

FoxFEa) (D. bizonata)= 108 FAI (24,440 WA, 981%)¢k
olm (7,259 MA, 886%)M FFHoZ 71 ¥ £E2 3N, @
NmAME 693 790, FAdndME 693 8¢ 7HE ¥ £ 2 Fdd
Atk o] 2L FANE M TS FER ST HSHFT2LEA, 7L

SFZolgt RuF MYATES A AXsa ojA 10¥d o] H
2 #AA+ % (univoltine species)ol=ztx ¥ 4 AN (F, 1962 £, 1984
&, 1986, #, 1987).

gemdd z23al (D. curviceps)T 5Hol FAR (2,942 7HAl, 90.43%)% 5
olm (6,729 MAl, 91.7%) A FFHOZ 713 ¥ FT2 FH}AT 74F
H 9971AE % ¥ £FE5 B o] Axe dete EZ AW 350 m
LX) U AT AE2ESYAdA FaZo2 FHE AF (£, 19849 4
ot o, B ZAMA ¢ opriA 2 dahate] @& Al AT =5
A 5 690 ¥ £2r2 2HIgE 27 (§, 19860 dAF}A

Axgzaa (D. lutescence)= 5¥dl FAR (1,700 7WA, 69.4%%)%
ot (3,094 7WAl, 683%)A 71E ¥ FEE BRJon 1094 JHF 22
$5 8 59t 596 tsFoln 1090 gA4FoR FIIJde & (19849
ARG AP oY 1080 gdsFez FHFYE & (1993)8 AMe=
zto] & Rt

ZYANE 238l (D. angularis)e ¥ ZAIAa20A 35Ao=2 595EH 99
7N E Y £E2 2E3PTs 1096 FAMn (3321 MA, 98.7%)sF 4%
i (1,891 A, 97.1%) M FE7 Hu=2 FUtsHc & F2 AT AE
o] 7}gol tsZe] Evtn Rug At AXFT YA dF 7Ll A
o] Z7}sl= 2 (univoltine species)olatn S At (F, 1962; &, 1984
&, 1986, &, 1987).

Az3a (D. peng)e 590 FAMm (932 MA, 71.7%)¢F %R (2522
AA, 951%)0A4 7HE L FEE BRAU/E £ FA RobAA 1099
457} 743 2olA univoltine & FolUth ¥ F& AFZoAME oA X
a7 HA g AoFA Zddol AFEo AWF FoT AEdY

gz (D. immigrans)E 596 FAx (948 A, 582%)% %
A (883 A, 57.4%)NA 7HE L £EE FEIAUWI =T HH RobA
A 99l 1A ¥ £ 5 Yt oA et BE A9 FE5
daA dojA AFH (£, 198499 AAsHTh 2t B3} AF Atole AV}

_8_



st 2 FHAAM A3 FrtEtrl 7o €408 EotE B (Toda,
1974, 1976)%} 79l 71 =L 2 £} B (F, 1993)7F UL ¥
gk ol 71 15~19C, % 60~70% B2 10897 1194 ¥L 52
20T By (R, 1987)% UoA B F& A9 g4 EEon 7|4
Z30 "t HEe] AF oz ARHUT oldF Alde Fxgxye
7F ARG Ao e dodo] He FUL AAEIE ZHolztn AE,

T8 ol xHRY (D. triauraria)= 8¥dl FAM I (565 /MAl, 55.7%)% &
ot (220 /A, 655%)A 7t 2L NEZ YT 994 % vuy =
2 2 RYoy 1 olfds ¥ $£% & E<Q univoltine ¥ Fo|Ath
o] A} 9¥d 71} & ML FAMUdL H1 (£, 1984) 8l T FF
02 Z2d3lA 7]Lo] olF ¥ A4 ¥ FEIes Folgde BRI (B,
1986)st #H ztelrt ATt

=F Y2 (D. lacertosa)e 8¥dl FdndA 713 =& £S5 B
g 9 GXud e 1094 X7 73 =% @2t o] -2 univoltine
AL 2 Al7le ZARA G @l 2ol RPH. 1y Ixd @E sk
atol7t @AF, FARAN BRoe eV B $£4ndA £E7F Eokt
g B F& oo Jde AAe Folztn AlEHH, HelAM nFA3AR
o] ¥& 1x 9| XMAX AHZH Aoz PIHG

A & £3FTE AFAH 2L vudd 590 £/ FE ol&
5 F UFEY IF2umAzxA (D curviceps), Bx#zxHd (D
lutescens) 228l x| (D. pengidt BAnROE $£dudA © =
X5 B9, SxgFxa (D immigrans) 9ol Hl&£F FSEE B T
ZARA 2ol A 592 714 21E HlRdte BE 7122 £oa i Bt
ou v B =%t 1084 Fx7 AME o|FUY Fux=Fxae (D
bizonata), ZAME%e (D. agularis) 181 FEIFHZHE (D
bifisciata)e EF7F FAuodAM Hue AR ¥ =& FEE HYc
T 2AA A9 109 714 24 vasled B 55 A 2oy 7l
GARAA B wStT o]AE Aol & AolF HolA ¥ F FAA Ao
A F£xe oyt & FemYdzA (D. curviceps), BxFxua (D
lutescens) 18]l BEHa] (D. peng)t B2 7|&oldA X7 viun3d &
& @7 HLHA Folxu, FukF2oa (D. bizonata), ZAEZ% (D,
agularis) 28 $2Q5 5293 (D. bifisciata)= 71&34 %71 @& 712
o 2 #8%3c FOF Atadd

_9_



g A2g5Yxae (D. sternopleuralis)= AA EERQ 516 AA F
416 7HA (80.6%)7t FAwolM AFHAL 58l FE7F HAHE HA Aoz
Hol 22 ¥& ko BX¥sE oz AzZEY (&, 1986). 1dd A9
ZAMAE 5 AT A0l B =AY FEoeE & ol BT ol
atole 7o Aoz A Ro g AtmFed, 1986d3 199499 7],
S5 23 ZeFe vady 2d ey FoMe fAEIY ZFedA
A2 2ozt Aol $rldE F5E Wol A @ Fol7] WEolat Az
dch

EF 17t B RN Fz B FTolatn AHsEe Ae=
Ao 238 (D, lasertosa), 7FA M 238l (D. unispina)7t A A€, o1&
e FATA Bt $4uda AR ¥ FEE HY7] dEelr. 1d
o] AF}E LTVt FolALFE FAHIL FUIgHE ERuds FEIAC (&,
1958; %, 1962, <, 1985).

oluted] A% dEFHEHAY (A okadad)t F AGAA ALY F
103 A = 95 A (922%), B AASZHY (H confusa)s 3 19471 A
Z 157 AA (80.9%)7t 4 FomelM AFPEH FE 1x7t ¥ Hel £
E3e 202 B 72H Fxd AT AR AgdEn.

ot MzAHoZ AT F /HF ¥ FER AIH HLHFA
A Soxgxva (D bizonata)e % 33,110 /HA F 24920 A (75.3%)7}h
Gz AP DEVF B Rl U AgH FToE Alrd

E3 22z (D buskiDe 7974 d42Fo=2 Yewdrt 84 FH
E F 2AAZAA A9 2d3A ¥ol MY F717} univoltine =T,
o] & dAl & 171 /MA F 124 AA (725%)7F FARAAM ARH =7}
g o o HLH Fo AT (8, 1958 F(1962).

olg} o] ZAIAA E A7l w2t 2 AL dxo w2t E33
23 5o HE FAo] AolE B AL FIL FAHI}E FES I 2
e AdFoz 4 dB/AL ZE ol oidade FAV Hed, <@
Wae AR s FE FY N1F £ N 2dL EEoa V¥ @
Aol nBE A" (Hd =9 Feg A7 F TR A4S AAF=
a0oz Agsy] WEojztn WA g 2 2F 542 24
e 8748902 AAA NE/ FRIAAT @R EF 433 TR
HLol 2% nlEAe] BPHoz AgFte AL AT

X
<&
o

kloan ol

_10_



3. A& EE (Species diversity)

FOYE A4 2L FASE ANS B T4 FRE 2 50
o MAEE JFA #F5%E (evenness)EF 39 oz Yeluis dUdA Y
A7) el TAe B4 L HSES AWE £ At

7z} z2AAE AA 2R P FUIE AFS 2E, SRAME JF
42, ¥ ndAe Hd 582 Ued FRurt GAn B gFAdol viay
E%T (Fig. 7). 24 "Gy A71d qUdE A5E 5E 994 FMm 2 &
ot Al Ztzk 7.7 R 6322 71 A Jehgn 1094 MR R %
A zZtzk 24 2 172 Mg 2R 5 RAMA LG A 25 994 4Tt =
A AL F MAF (FE)7F FMR 292%, oW 554%0l3 FF7F FA
W} oo 22t 18F02AM, FEE JHHLE Aoy FIF T2
AgHoz ggton FAld ASFLEI} L FEo] HuFH FUFH £ 2
BA7] WRolth £ 1084 GFErt ¥dD AL F AAE (FE)% T
7} Ao 2 BA FuxFxs] (D, bizonata)d FUlFE7t ¢ =
ol #F=7t vl FUA7] WEolUG.

add ¥ ZAR 9 €9 ggx WE 4L Aot ANT FAMmeA
= 693 990 TIE AF 50 olFo = Eghoy FdmoAE 59, 74, 8
g 910899 OgIE AF7F 40 2 ok 28y Fdadae 593 10
Yot GFE AF7F 50 ol ¥Ry UM A 6¥FEE 9¥7AE GUAx
A47F 50 oo g2 &=tk AL FA Ut st wlE F AL (5
=) 2471 2A JegAw, SoxeFxsa (D. bizonata), BxFx Uz
(D. lutescens), ®&malxsa (D. curviceps), BZ%8 (D. pengi) 5 &
A 5o Fe7 AuFHez WY =33, 793 899 I Aa2FEY £}
Z3 23 Al F5% Ho Fhe] E ¥y AAEHA X "Eolut.
dAne FmdM gd¥x X5t 7 AolE Bl de 8YolUnt. oA
2 89 2 Z471 /1F HAQW whA g zxHe (D. lutescens)®t T8
Autol e (D. triguraia)®] 4 £E71 vl =gt7] d ot

Zt ZAHAYW gE W3e ¥YE v g2y 2o GARAME 59
By 697 AE GYErt 713G 7Iel E%d 7THREH 8¥7MA= F
A3 FA3A, A 994 Eolztrl 1084 7M1 WA #AIAY. 9
Ao AE 5EEEH 797X ¥ A57t ST 89 FAdA L 99

_11_



o oAl F7E AT 108l FA2F IS RIAAT dUYE A5 WE
< FAMN Boe Akt olzle Fotm nrlF @4 (UleH} Fx F)ol
MR &7 B S AN TS5 D FEIF HHHEES s F
7] " Eol opdrt AlgH Y &4 FAE o

4. EEEE (Species richness)

FFHE A 2HE FHEe NAe 2o g 2245 7122 3
o Fe HA X A8E XFINA g ddA4 Hxolg ZF AW A
A A €Y FTFTHE ALE B (Fig. 8), @A molAE 594 26, 49
BAME 696 242 71F E=dkoh adn FMRA 796 16001 9
T ME 1090 2002 ztzt 7FF @k

FARe A 59 TFHE A7t 7HE 2UE olfE £E (17.72%)+
Ha A ve gtdlo) T4 (24%)c Ao ZE ol X g F49 u
7b ol =7l dEoln, $%idAM 69l FFREE AF7L 2 AL
T (3.77%)7F ot @2 WiWo| F47t 18F o2 FARA MG o NAE O
vl 7} vl 2971 HEel U

GARA 79 AL MR Fud o= 5 (141%)7F 7HE 2t
ou F5x HA (12F)0]AA 2 vt 7t 29k WREolx, £dmd e
Z57 vy BARAT £ (3352%)7F A9 Eol Sxo) i 49 v
7} B¥olA 7] WEolAd.

AAHQ FERT HIE B F RAXNL 25 59 3E BolA iyl 8
Y8 e =4 Jdebded, AAHA W3 T FAmst ko oz 2
Fe g9 T AF-S PG vie} Fo] $£4ne nrE 7o vm
A FARRG A U7 wWFE o] opdrt Alsd T

—_—

4

5 MIEES M (Vertical microdistribution gradient)

Z HEE9 68833 HA F 0 me EolalA 15230 MM (221%)=2 7H%
FE7F 283, 2 ggo] 5 m2 12616 A (183%)°] A=t 4 moll A 8,401
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MA (122%)2 71F F2 2§ YegdT (Fig. 6). ¥ X2 H33c= &
< 5Fux=gd233 (D. bizonata), FEFEFH 2 (D. histrio), 7FA1 ¥ 25}
& (D. unispina) FoIUL, ¥ XS M33e FL FxFxHA (D
lutescens), T 8Hvolzya (D. trigurarig)elAt. 53], Axaq (D
pengi)= = 2 e 3o BI¥3u Ay, Fx=Fx2AH (D
ma 238 (D. curviceps), =¥ &% (D. melanogaster),

_‘%
immigrans), @<
2] (D. bifasciata) 59 FEL ZF =old TIF BXJF Fo

FEQRHx
At

2} ZAA Lo Folo @E £ & ARd, dMudME 0 molA
245%2 71 =2 F£EE BHYT, I 222 3 m (198%), 5 m (19.4%), 4
m (128%), 2 m (124%), 1 m (11.1%) €22 Yetgon, $£42qME 1 m
A 238% =2 71 =A Uegy I 2oz 0 m (21.4%), 5 m (16.9%), 2
m (15%), 3 m (13.9%), 4 m (11.1%) £2 2 Yety FAR % Aol H Yt
ojs} Zo] FMIe Ay FAdwBTt ¥ Z (0m FI)AA =& 5§
3 AL FJA4FEo AUHo=R2 gol AFYHNUY AR, olAL ofn}
T MR ZARR A& FHo #F (53] HAZE B1 JHEY widEEY ¢
S RFAE AN WHEYD Ao AlgHY,

FAnA AN 20F F, ALFuE B F& 9%, FFuE HQ
2 12%, AR I/} 2% T2 8Fo2 veiked, &4 Fd g o
A ¥XE RY 433 29 (Table 7).

sy xaa (D. bizonata)s ZAFZIZF E<HAl 7 B2 MAZT A A
g Fozi, 5¥9dE 3FAHAL R4 FH AFAELS R, 1094
thAl BeEAE JEhdiol @) wek #Esl Ao BE e dEg4S
Yeld e 4L Bdde g dF A Aeolrt AN (&, 1984).

2 23 2] (D. angularis)e 1094 =& £ 2 YEWYE £024 5
Y= Aol FRIAAYL 9¥dl= FA Tzt A BT HA
Tl 8 A7 Ade XA (&, 1984).

Ferndza (D. curviceps), Bx%F %% (D. lutescens) ¥ Fx9
2] (D. pengi)t 59 E2 £ & HYd FOo2A, 5¥9d < FFAHL Y
WAt 1096l Aol A, Hd Fule ¥l

2z (D. unipectinata)e AJE BELS 5 AAZA 4 mollA] 2
AR, 5 molA 3 AT AR FaFgol FIRY Fo2 Yest

grxF 2o (D. immigrans)t A ZAPZIT E¢tel ¥R 5 £

Ay ol

_13_



E 3¥Q Fo2 A, 384 TulE et o] AAdE @ VoA & A7
Axte YXEFAO Y (£, 1984; @, 1987: Beppu, 1984), &+ & I HAME= Al
o] R AT (Toda, 1973, 1977b: Kwon and Toda, 1981).

2271332592 (D. bifisciata)e 5¥E 3¥F4QE Jebdinrt 6¥45H
AgAL Jee 2oz #HaE Tule AgdAoUY. o] AF}E  canopy Fol
A BFAol Zstn 43 Fuls JebdhE Toda (1977b)8) 239} L A3}
A

Fono e A 27F F AIFFHE Hole T 9%, ekl E B
ol & 15%, 7ul7t &A% T2 3F o2 Ueid (Table 8).

gEzEse u5d B¥EE GAMnY Ane Ao BxAe (D
pengi)9 =@ A2 238 (D. lacertosa)t Al 2A FARed B¢ €y 3
F4L detlY.

2423 (D. unipectinata)$t 1vke] 232 (S coracina)e FA w9
A$ol g n4F ¥yl ERg $o2 JdERT

2 zA A A 2 2R viFF Ex7F o= Fx olE B A
& nx el AF 71y X9 old o RoF Atgrl v 223
B Bygxe moryxma (S coracing) T AS Aldd wa £33 ¢
7b WEs AL ol 23 89 Lo AT Ro=2 HMIHn AT
{Toda, 1977b).

olg} e ARE Ay A AQE T AAMAH HF wa A e 5
A 3wl Aol Y ¥ Sold TuMIAFS JYetlE FvE Aok =329
)47 BEXE 713 59 22 Z15HQ aQW vk ofys} Aol 3 WAF
Ao @ zo)E B oz Algdd FF ulfz EXE AR 8lew
o] FAE TAY & A& d, dushd AAe vnd g A 0N
Bolg AL £ oy, #39 Aol Fae AT n 53] A Aol A
AE W4 Fae 2R Fe Ao A3AAT (Begon, 1982). w2bA z3g
o) 2 £AHo T FTL DYt o] EAgo R AL Hie A (Toda,
1977b; Beppu, 1984, €, 1984)2.2 AZtHH, ol L 3 EX T g2 &+
Qe FAL ZUFAel a7 24 890 ¥ Ao #|do] € (Shorrocks,
1975).
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SUMMARY

Analysis on the Communtiy Structure of
Drosophilids at Two Evergreen Broad-leaved
Forests According to Altitude in Cheju Island

Seung Byem Kim
Biology Education Major

Graduate School of Education, Cheju National University,
Cheju, Korea

Supervised by Profssor Won-Taek Kim

The study is on the drosophilid communities composed of flies collected at
Om, Im, 2m, 3m, 4m and 5m above the ground in the forest around
Namsd-kyo (NK) across Donnaeko stream and Suak-kyo (SK) near Mt
Halla-san in Cheju, Korea from May to October, 1994.

The total collection was 68,893 individuals, 30 species belong 7 genera
(NK community: 39,391 individuals, 29 species and 7 genera. SK community:
29,502 individuals, 27 species and 6 genera).

The number of the species was most in May and October in the NK
community, and so in the SK community in May. The number of individuals
was most on the ground in October in the NK community, but in the SK
community, was most at lm above the ground in May.

Abundant species were four, D. angularis, D. bizonata, D. curviceps and
D. immigrans, in the NK community, and were six, D. lutescens, D. angularis,
D. bizonata, D. curviceps, D. immigrans and D. pengi, in the SK community.
Among them, D. bizonata was the predominant.

* A thesis submitted to the Committee of the Schoo! of Education.
Cheju National University in Patial fulfillment of the requrirements for the

degree of Master of Education in August, 1995.
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Species diversity of the community was highest in September and lowest
in October at both sites. Species diversity of the total community was higher
at the SK site than at the NK site.

Species richness was highest in May and lowest in October at both sites,
although the index of the SK community was higher than that of the NK
community.

Nine species of the NK community were upward gradient in vertical
microdistribution, twelve were downward gradient, and eight were uncertain. In
case of the SK community, nine species were upward gradient, fifteen were
downward gradient, and three were uncertain.
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Table 1. Species composition and abundance of the whole
drosophilid community by month
. Month May Jun. Jul. | Aug. | Sep. Oct. Total(%)
Species
Leucophenga orientalis 1 3 4(0.01)
L. ornata 1 o 1 2(0.00)
Amiota okadai 1 60| 33 9|  103(0.15)
A. stylopyga . 5] | 8 13(0.02)
Scaptodrosophila corac-z_'.n_q _; o f_i Z; _77:(0.01)
S. subtilis 10 4 2 10 26(0.04)
Hitrodrosophila confusa 49 31 32 3 11 68 194(0.28)
H. pseudonokogiri 1 1(0.00)
H. quadrivittata 8 2 10(0.01)
H. sexvittata 2 1 3(0.00)
H. trivittata 1 1 3(0.00)
Mycodrosophila gratiosa 4 4(0.01)
Drosophila buskii 6 119 43 3 171(0.25)
D. bifasciata 495 14 3 9 96 62 679(0.99)
D. lutescens 4794 510 435 831 362 47| 6979(10.13)
D. melanogaster 161 7 44 19 159 43 433(0.63)
D. suzukii 79 18 13 4 63 31 208(0.30)
D. triauraria 4 10 5| 785 483 63| 1350(1.96)
D. unipectinata 2 3 5(0.01)
D. agularis 14 2 3 27 53 5212 5311(7.71)
D. bizonata 164 16 86 108 1037 | 31699 | 33110(48.06)
D. curviceps 9671 696 46 8 22 251 | 10694(15.52)
D. sp. of curviceps 1 4 5(0.01)
D. histrio 8 112 2 2 56 488 668(0.97)
D. immigrans 1831 424 487 218 79 128 3167(4.60)
D. lacertosa 55 38 79 436 190 125 923(1.34)
D. pengi 3454 296 160 6 35 2 3953(5.74)
D. sternopleuralis 348 7 16 84 61 516(0.75)
D. unispina 86 1 2 4 8 249 350(0.51)
Nesiodrosophila raridentata 1 1(0.00)
Total number of 21256 2308 1441 2541 2785 | 38562 68893
individuals N(%) (30.85) | (3.35)| (2.09)| (3.69)| (4.04)| (65.97) (100)
T“::, :c‘l‘:bgr of 26 | 20 | 16 | 18 | 19 | 24 30
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Table 2. Monthly species abundance of the drosophilid community
in Namso-Kyo.

Species Month May ] Jun. | Jul. | Aug. | Sep. | Oct. | Total(%)
Leucophenga orientalis 1 l 72(0.01)
L. ornata 1 1 1(0.00)
Amiota okadai 3 3 2 8(0.02)
A. stylopyga 2 o 7 9(0.02)
Scaptodrosophila coracina 2 ~_> A ; B 2(0.01)
S. subtilis 8 1 1 10(0.03)
Hitrodrosophila confusa 26 2 9 37(0.09)
H. quadrivittata 8 1 9(0.02)
H. sexvittata 1 1 2(0.01)
H. trivittata 1 1 1 3(0.01)
Mycodrosophila gratiosa 2 2(0.01)
Drosophila buskii 4 98 20 2 124(0.31)
D. bifasciata 158 3 1 1 16 22 201(0.51)
D. lutescens 1700 231 188 187 124 18 2448(6.21)
D. melanogaster 29 6 27 55 33 150(0.38)
D. suzukii 26 3 1 1 62 23 116(0.29)
D. triauraria 2 9 3 565 373 62 1014(2.57)
D. unipectinata 2 2(0.01)
D. agularis 1 14 24 3321 3364(8.54)
D. bizonata 67 4 4 31 374 24440 24920(63.26)
D. curviceps 2942 251 1 3 2 153 3352(8.51)
D. sp. of curviceps 1 4 5(0.01)
D. histrio 3 20 375 398(1.01)
D. immigrans 948 306 221 18 24 111 1628(4.13)
D. lacertosa 17 7 5 6 14 37 86(0.22)
D. pengi 932 268 86 3 9 2 1300(3.30)
D. sternopleuralis 30 5 46 19 100¢0.25)
D. unispina 67 1 1 28 97(0.25)
Nesiodrosophila raridentata 1 1(0.00)

Total number of 6980 1195 557 834| 1151| 28674 39391

individuals N(%) (17.72) | (3.03)| (1.41)| (2.12)| (2.92)( (72.79) (100.00)

Total number of 24 | 16 | 12 | 12 | 18 | 24 29
species S j
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Table 3. Monthly species abundance of the drosophilid community

in Suak-Kyo.

Species

species S

May Jun. Jul. Aug. | Sep. Oct. Total(%)

Leucophenga orientalis :ﬁ - 2 2(0.01)
L. ornata 1 o 1(0.00)
Amiota okadai 1 . 57 30 7|  95(0.32)
A. stylopyga 3 3 1 4(0.01)
Scaptodrosophila coracina 4| 1 5(0.02)
S. subtilis 2 3 2 9 16(0.05)
Hitrodrosophila confusa 23 31 32 3 9 59 157(0.53)
H. pseudonokogiri 1] 1(0.00)
H. quadrivittata ’ 1 1(0.00)
H. sexvittata 1 1(0.00)
H. trivittata
Mycodrosophila gratiosa 2 2(0.01)
Drosophila buskii 2 21 23 1 47(0.16)
D. bifasciata 337 11 2 8 80 410 478(1.62)
D. lutescens 3094 279 247 644 238 29 | 4531(15.36)
D. melanogaster 132 1 17 19 104 10| 283(0.96)
D. suzukii 53 15 12 3 1 8 92(0.31)
D. triauraria 2 1 2 220 110 1 336(1.14)
D. unipectinata 3 3(0.01)
D. agularis 10 1 3 13 29 1891 1947(6.60)
D. bizonata 97 12 82 77 663 7259 | 8190(27.76)
D. curviceps 6729 445 45 5 20 98 | 7342(24.89)
D. sp. of curviceps
D. histrio 5 112 2 2 36 113 | 270(0.920
D. immigrans 883 118 266 200 55 17| 1539(5.22)
D. lacertosa 38 31 74 430 176 88 837(2.84)
D. pengi 2522 28 74 3 26 2653(8.99)
D. sternopleuralis 318 2 16 38 42 416(1.41)
D. unispina 19 1 2 3 7 221 253(0.86)

Total number of 14276 | 1113 884| 1707, 1634 9888 29502

individuals N(%) (48.39) | (3.77)| (3.00)| (5.79)| (5.54)| (33.52) (100.00)

Total number of 22 | 18 | 16 | 18 | 18 | 19 27
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Table 6. Abundance of each species collected throughout the

survey period from each height of the whole
drosophilid community.

Species Height(m) 0 1 2 3 4 5 | Total(%)
Leucophenga orientalis 2 1] - 1 4
L. ornata 1 o 1 2
Amiota_okadai 14 29 34| 15 7 a 103
A. stylopyga 1 s| 1 3 3 13
Scaptodrosophila coracina 4 1 2 7
S. subtilis 6 2 8 6 4 26
Hitrodrosophila confusa 35 53 25 30 33 18 194
H. pseudonokogiri 1 1
H. quadrivittata 2 4 1 3 10
H. sexvittata 1 1 1 3
H. trivittata 2 1 3
Mycodrosophila gratiosa 3 1 4
Drosophila buskii 25 31 29 33 40 13 171
D. bifasciata 88 132 124 88 81 166 679
D. lutescens 737 1146 863 1311 897 2025 6979
D. melanogaster 61 70 34 69 100 99 433
D. suzukii 27 24 16 12 89 40 208
D. triaguraria 83 238 80 223 97 629 1350
D. unipectinata 2 3 5
D. agularis 1486 862 589 1642 272 460 5311
D. bizonata 9210 3784 4923 5351 3971 5871 33110
D. curviceps 1271 2572 1314 2104 1618 1815 10694
D. sp. of curviceps 2 2 1 5
D. histrio 265 163 56 57 89 38 668
D. immigrans 744 811 468 356 362 426 3167
D. lacertosa 134 403 167 84 93 42 923
D. pengi 864 952 531 179 543 884 3953
D. sternopleuralis 25 12 31 322 69 57 516
D. unispina 144 91 42 23 28 22 350
Nesiodrosophila raridentata 1 1

Total number of 15230 11393 9341 11912 8401 | 12616 68893

individuals N(%) (22.11)| (16.53) | (13.59)| (17.29)| (12.19)| (18.31) (100)

Total m_xmber of 24 2% 24 21 23 2 30
species S |




Table 7. Vertical microdistribution gradient of drosophilid flies in

Namso-Kyo.

Month | May | Jun. ' Jul | Aug. | Sep. | Ot Degree |
Species = T Gradi ort | . . l . . Mean g of

~_ Tadjent Gl:a:hent fradxenl frifif(jnl :Gradlent Gradient . E‘: adient |
Leucophenga ! ‘ i
orientalis 0 0 0 uc
L. ornata 1.000 1 D

oo bl
Amiota okadai ) | i 0.667 0 0.500 0! uc
A. stylopyga 0! ! : 0 0 uc
Scaptodrosophila
coracina 0 0 uc
S. subtilis 1 0 0 0 0 uc
z‘rfz’;‘a"’s‘”’""’“ | 0 0/ -0556| -0135| D
H. quadrivittata i 0 -1000 -0111] D
H. sexvittata 0 1.000 0.5 u
H. trivittata -1.000 -1.000 { 0/ -0667 D
: !

2‘"’;;,‘.’0"35"1”""' . -0500| -05( D
Drosophila buskii 0 -0.173 -0.150 0. -0.161 D
D. bifasciata -0.019 0 1.000 0 0.063 0227 0.020 U
D. lutescens 0.196 -0.061 0.021 0.396 0.250 0 0.174 u
D. melanogaster -0.345 -0.333 0.370 0.145 0.364 0.120 U
D. suzukii -0.770 0 1 1 -0.016 -0217| -0.052 D J
D. triauraria 0 -0222 0 0.715 0.480 -0.048 0570 U jl
D. unipectinata 0 0 uc |
D. agularis -0.500 0 0 o/ -0o125] -0124] D |
D. bizonata -0.600 0 0.050 0226 0.209 -0.110 -0.105 D i
D. curviceps 0.067 -0.040 0 1 0 -0.124 0.051 U
D. sp. of curviceps 0 -0.500 -0.4 D
D. histrio 0 -0.050 -0371 | -0.;352 D
D. immigrans 0.040 -0.199 -0.213 0.167 0.348 0.-072| -0.041 D
D. lacertosa 0.059 0 0.400 1 0357 -0.108 0.116 u
D. pengi 0.112 -0.149 0.023 1 0 0 0.053 U
D. sternopleuralis -0.670 0 0.304 0 0.120 U
D. unispina 0244 1 0 -0536| -0.299 D
Nesiodrosophila
raridentata 0 0 uc

_26_
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Table 8. Vertical microdistribution gradient of drosophilid flies in

Suak-Kyo.

Month May Jun. l Jul. Aug. Sep. Oct Degree—!

Specie I ! of !

Gradient | Gradient |Gradient |Gradient |Gradient |Gradient Mean g Gradien
t
Leucophenga orientalis 0 0 uc

L. ornata 0 0 uc

Amiota okadai 1.000 -0.123 -0.167 -0286| -0.137 D
A. stylopyga 0 : ] -1000| -0.250 D
S azptc'Jdrosophila 0 1.000 0.2 u

coracina
S. subtilis -0.500 -1.000 -5.000 -0.111 -0.375 D
Z) ':;’::’”p’"’“ 0| -0452| 0156 0| -0333 0| -007%| D
H. pseudonokogiri -1.000 -1.0 D
H. quadrivittata -1.000 -1 D
H. sexvittata 0 0 uc
Myc?drosophila -1.000 1 D
gratiosa

Drosophila buskii 0 0.190 0.217 -1.000 017 u
D. bifasciata 0.059 0273 0.500 0 0.750 -0250 0.155 u
D. lutescens 0.268 -0.043 0.186 -0.084 0227 -0.069 0.190 u
D. melanogaster 0.038 0 0.118 0 0.106 0.200 0.071 U
D. suzukii 0434 -0.267 0 0 0 0 0207 u
D. triguraria -0.500 -1.000 0 -0.018 -0236 0| -0095 D
D. unipectinata 1.000 1 U
D. agularis 0 -1.000 -0.333 0 -0.690 -0310| -0313 D
D. bizonata -0.093 -0250 -0.073 0.091 -0376 -0.063 | -0.089 D
D. curviceps 0.067 -0.117 ~-0.044 -0.400 -0250 -0.255 0.051 U
D. histrio -0..200 -0.241 -0.500 0 -0556 -0345| -0326 D
D. immigrans -0.127 -0.483 -0.102 -0.250 ~-0.109 0| -0.164 D
D. lacertosa -0.368 -0.194 -0.081 -0.026 -0335 -0.068, -0.122 D
D. pengi -0.021 0286 -0.108 -0.333 0.154 -0.018 D
D. sternopleuralis 0.003 0 -0.063 0.316 0.190 0.048 U
D. unispina -0.105 -1.000 -0.667 0 -0389| -0.368 D
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Fig. 1. Map of the Cheju Island. The arrows show the survey regions
( A : Namso-Kyo, B : Suak-Kyo )
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Fig. 2. Average air temperature at the survey sites by month.
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Fig. 3. Average relative humidity at the survey sites by
month.
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Fig. 4. Spatial and temporal variation of the species
numbers,
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Fig. 5. Spatial and temporal variation of species abundnce.
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Abundance (Log)

3.8

Fig.

Height (m)

. Vertical microdistribution of the whole community.



Diversity Index
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Fig. 7. Spatial and temporal variation of species
diversity.
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Fig. 8. Spatial and temporal variation of species richness.
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