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Analysis of Drosophilid Communities of The Grassland in Cheju
Island
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Abstract

This study is on drosophilid flies collected from ground, 50 cm height, and
100 cm height of one point in the grassland in Cheju Island from Apri, to
Novemver 1990. And analysis of community was carried out on several respects
-abundance, vertical microdistribution, diversity, and richness of species,
general overlap and cluster analysis of community similarity.

The results are as follows;
1. The predominant species was Drosophila mauraria, and D. lacetoss, D. mmigrans and

D. rana were also the abundant species. Total individual number was the
most in September.

2. The vertical microdistribution fluctuated in all abundant species month by
month. However, the mean vertical microdistribution of the species consistently
showed a downward increasing gradient.

3. Diversity of the species was highest in October and on the ground.

4. Species richness was also highest in October and on the ground.

5. As a result of analyzing general overlap among species, we could reject

* AFchen Adspedie g
** AFHYT 28R (WA orlzsem)

-113-



2 BEEH 108%(199%.12)

the hypothesis that the community is completely overlapped spatially and
temporally since the communities were very signignificantly different (P < 0.001).

From these results, we could obtain a conclusion that the temperature is
a major factor that affect vertical microdistribution of the flies in the grassland
in Cheju Island.
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xedaloll4] Zujele] 4au|EZol Boje] dFse AL 2R 232 assemblages
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_{
obl
lo
T
> l. -1
3

var. koengi), AFRAIE (Agrimonia coreana), 373 (Cirsium japomium var. usuriense),  &| w2l o]
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32 (Phox subulata), ©}E}2] % (Patrinia scabiosaeblia), o0 = ( Euphorbia jolkini) =2 =¥} ARE

He otk
24} 717 EoRl 1990 492E 1197xle] 71¥= Table 134 Zch

Table 1. Monthly mean values of temperature and relative humidity, and total

amount of rainfall in the survey area

Month Apr. May Jun, Jul. Aug. Sep. Oct. Nov.
Temperature (C) 13.3  17.7 22.8 2.7 282 238 17.8 14.5
Humidity (%) 69.0 75.0 77.0 8.0 77.0 76.0 710 71.0
Rainfall (ax) 97.5 104.5 271.8 200.6 176.1 257.9 53.3 1187

2. WBRFAE

zZA7)17F B9F 7 ZAR4o] EER2 239z 2FAZ shd(Shorrocks, 1975) &
90l22 A% “retainer"type 1 trap(Toda, 1977a)€ A&, =4 50em Eol 2=
24 100en ololl 27 shid oy Adxjslzn, 15Y ofch 229 zaelE 0% ¢2<
o AT T AgdR A FTHK

zole] FASS Audos umidsly] Sl F kA ook g, AuEA x4

o] 2z geln AFLAL o|fh F FAEY F F=(species abundance)
o

S@dTAE oolur] a4 Hill(1973) 8] F ohekx(species diversity) =<2}
Margalef (1958) 2] % &% (species richness) =& 4HEsled wlamslgln, AT
e FE7] Qo4 BE FTo Aued x$i7h ol FEso] JlexFE ot
Sl = Aubd Z 2 (Petaitis, 1985) & Al4bsigich SAIE ZAAe oo 43 2L
odutd ZReo] AL sk A

A

GO - GOmn

1 - GOpmn

GOy =

=5 FAe] BAg A fAdnAlE A 23310 flsled o} AL MYz

ulAd Al (Lance and Williams, 1967)-& AF&3led 324 (cluster analysis) & 3H3ich
DGik)R) = aD(ik) + wDkk) + sD(K)
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Aol "ot fAkE SAolle o3 ZIAIZL QlAIgE o7l TlolEle] f3ell HAIgiol
Aol 7} mg=olekn &4elA chord distances AHEE%ed, ai=a;, o+ a4+
B=1 olgi= =AL Fxn B=-0.252 3} A3t (Ludwig and Reynolds,
1987).

2 odFol4] A5 computer program-E SPDIVERS.BAS, SPOVRLAP.BAS, 2
2]z CLUSTER. BASe|t}(Ludwig and Reynolds, 1987).

m. &R 9 B

1. 72| M (Abundance)

ZAPZIZE ok AAY FR Yd £ IXE Table 29 2ok F 3% 22F 3,039
Azt NA=o, Drosohla <50} 20F9] 3, 01974824 cfLEg xxslgich € F
Ao F4ok £25 viasld 29, F5E 10900 17502 7HY woke F£EE Y
of HAle] 54.5%2 7FY EUth

ANA o= 22F0] ANEUE (relative abundance) 5 ®ud, D triawaria, D. lacertosa, D.
mmigrans 18] D coradazt $AFo|Q:, D aguars, D seuki 78]|3 D melangaser 7}
REZFoz Jepgon] olf 7F% AYF A 15F5L HLFoldd olF FolA
LAZ3 BEZE Tisl] B/ FEY AZEQA £ o83 o

a) D taworia: 44 %E] 119712 A ZAPIZE Bkl 37 Foz4 697 11¥S
Aostn el 6% Fokol $AFoz FHIGEd 9l P g A ARG
oh webd 2 Fo 2AE Axdcn YZEc ole Toda(1973) 9 2mel dAlstn
ek AZjHezE AFe] AT s 9Yo] 7} E AGE J4PdE X (ke
1984) o} A3t $alollx 8ol thEFor EHsled 7|2l ol 2 BRCME ¥
W] AEshe Folake R(1987) 9 Bmole vlarh "ok

b) =RNHHEME| (D. lueton) : 8UFE 1197=I7t @3l 8 9ol +AFol
odetzh 1095} 118l 25-Fo] sigiedl, 94¢ol 7 w2 A7 AU & F=
Zz2 HEZFolgtn & Toda(1973) 9] Baoel Figsln glct

o) atEmR| (D immgay 0 5YFE 11¥71x] i, 6493 795 104
 $AFolgout 893t 9¥olle H4aFo] sigick 7ol AR B2 AAZE A=
ol, ole 7(1985) 2 = ms} Yxlsht o] Fo] &= 15C~19C, FE 60~70% HHY
1093} 1190 £ 52 Fdsigicks 219879 2xele Aojzh USinh
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d) mOPHEDE| (D wmadna) : 119 A3 A 7I7F Fbol] E¥sgiod dEes
g BEFolglen, 9ol st B AAMZE ARG o] A o] Fol ¥
10900 7 & Adhg F4Pohe £(1980) 9 vuel Y@ wkd, o] Fo] 6} 74
of 7 & Adg 43 8YE ¥ FE2 yehp, 7o) & M=
g3Ado] Fslckn 2 B(1981) Y At wlar} "ok

e) ZAIHETZ| (D awgulars) : 593} 79EE 10€971x] ¥ Foax, 10¥oz 3
Fol =gich o] Azl= ¥ Fo] 7ol £AFo2 FYsIGIth: Lee(1962), £(1984),
& (1986) z2lm B(1987) 9 Aol slmr} Hroh

f) A=nEmE| (D ki) : 493 7998 109742 E@sided, 1090 $AFol
sigdov a9 sj7kle FaFold

g) LUEWZ| (D melancgater) : 493t 54 z2]n 8YFE 10¥7HA] 3= 8ol
2 $3dFol =gich

h) 224 =02 (D bucki) & D lutescens: AAH 2 25 3|4 Foll o} ZH2 54 11
Yol AeHFor F¥sd S/ o s

2. FEHEMHF (Vertical Microdistribution)

Zzlof| 49| zuje] Fo U¥ 4ol S Table 3o Jehigich 38 L
o] Y AU RE FolE 85 D lweaond T R FEo] |7l wakd W
T3l S Hdd FH FEY #o]ER FaE Bd oL o

a) D mauatia: 9¥ollzt AR Fulg MYm UoiA] "ol F2F =& EFIE B
of HEHor 3 TelE Hich

b) D lacenoa: 20| 2 Zofl HEFE Holal ¢n A4 SEY TellE B {FUF Fol
4] 9¥e] 2¥F ForAME SUAl R THRE vk o=l sERd el
M B Feldk

c) D immgrans: 790)] =2 Fule] Algkdo] Aalgin 10¥ol= skl Zslgitdl H
T PEE EEAE Folgloh

d) D coracna: 9ol Z3F A FulE Rgiov) 59 1099 spsETelsl el
B ells Rz 3RYel Feldidh

e) D angulars: 5Y5} 10499 33ktulzl Asled HEFoR sRpTlZL vlmA ARt Fol
ek

f) D seki: 7932} 9ol ARekd FulE Mooy HFoz: I TuE SR F
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o|gich
Table 2. Individual numbers and relative abundance (in parenthesis) * of component
species of the drosophilid community in the grassland of Querlpart Is.

Month
Species Total
Apr May Jun Jul Aug  Sep Oct Nov
Drosophila  triasraria 18(+) 35(+) l(t) 117 (++) 150 (++) 731 (++) 82(+) 1(+) |1,135(++)
D locerioss . . . 60(++) 653(++) 18(+) 3(+) 734 (++)
D imorignans . 3+ 4 (**) 136(+)  5() 54(x) 82(+) 3(+) | 323(+¥)
D coradna 7(¢9) 9+ 20+ 37 8(*) 127v) 2 . 230 (++)
D oglars 1(® 1(%) . 7)) 7@ 26(x) 73(++) : 114 (++)
D sk 1(®) . . 5(x) 3(x) 9(z) 91(+) - 108 (++)
D melancgager . 7(+) : . 50(++) 18(¢¥) 28(+) - 104 (++)
D busdeii - U+ 17H) 3@® . 2@ 31+ 64 94 (2)
D lutescens . - . . 1) 15() 23(+) 35(+) 74(4)
D. bizonate . - . 1(#) 13(+) (*) 33+ 1(+) 61 (%)
D hetrio . - . . . 11 () . 11(%)
D amviceps . . - - 2(¢) 2 (*) 2(x) . 6(z)
D. unispina . . . . . 13 4() . 5(%)
D. ngromaculata . . . . - 2(2) 1(#) 1) 4(¢)
D gemopleuralis - - . . . 2 1() . 3(*)
D m . . . . 2 (1) . . . 2 (1)
D. bifsdata . . - . - - . 1(+) 1(2)
D cllinela . - . . 1(2) - . . 1(#)
Dg: . . . . . . 1(2) . 1(2)
Amidla  vaniata : 1{) : 6(+) 1 () 1) 2(® : 11 ()
Scaptomyzn  Pallida - 8(+) : 1(#) - . . 9(¢)
Total individual 27 90 87 318 304 1,657 505 51 3,039
number (N)

Number of species (S) 4 7 5 9 14 15 17 7 22

*Relative abundance of component species was evluated into three classes, abundant (+
+), common(*) and rare (¢), according to Kwon and Toda (1983). The way is as

follows :
The 95% confidence limits of relative percentage are given by the Sakuma’s (1964)

formula.
{n\*2;/n(\—n/\3}x100

where N=total individual number and n=individual number of a species. Next the limits
of the mean percentage can be calculated in the same way by using the mean individual
number (n=of each species and that of the mean, the species is regarded to be abundant
when the lower rare when opposite to the case of “abundant.”

g) D mdangager: o] A3 8U} 10¥olle F3- 31 TollE B HFoE
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) D baevens: 849ol 74 Foellolm 99l AP TolE wglout ML AN B

olxle 1093 11¥ol: 2y sld TulE Bl

WHE Eee) Zula] BN ST 7

wlzd 2o Az 7U%E 0974 $AuILE ope ulmsiel wal 749 D
roaa® 999) D e AJY F¥E TFH AuY FolE wglch el 8ol

e e

4% D b d A9stn RE Fo| T v 3 TeIE 2%z 104
B4 Amots varigan & A BE Fo] 3k TulE xich oY AdE 2

Table 3. Vertical microdistribution grassland. Gradient is separately shown for

each month by index g*.

Month

Species Apr May Jun  Ju  Aug Sep Oct Nov Mean g | DG
Droahia  tiaaais 089 <1080 0 0291 0 0763 -.9%6 0 | -0.43% | D
D e - - ~ . <1515 —0.3%5 -1.222 -2.000| -1.27 | D
D) immigrons . 0667 0.878 1515 -0.800 0.852 -1.%2 0 | -0.018 | uc
D. cnacina -0.28 -1.55 0.400 0752 0 1323 -1.909 - | -0.1& | D
D, g . 200 - 0286 0  0.615 -1.570 0.5% | D
D, scubi -2, 000 . 0.80 0 LI -1.6% -0.343 | D
D, molancgaster 2,000 0.286 . -L440 0.778 -1571 - 0.018 | uc
e 1204 1.765 2000 -  1.333 -1.097 -2.000| 0.8 | U
D. haexens : - : 0 L20 -2.000 -L8&9| -0.657 | D
. bizonata 2000 0.462 0.462 -1.333 0 0.318 | U
D hitio : . . 099 - | 0.99 | D
D aaviceps . 2000 0 -1.000 -.000 | D
D cnfis 2000 - . : 2000 | U
D, wiging : 0 -200 - | -L000 | D
D, nigromacuata 0 200 O | 0.667 | D
D. semopleal : 0 -200 - | -L000 | D
D switas 2,000 - . .| 200 | D
D bifisiat : 0 0 uc
D colinela -2, 000 : .| 200 | D
Dg : : . - . =2.000 2000 | D
Arida varicta 2,00 - 2000 200 0 0 0.400 | D
Scpton  polide 2. 000 2000 - - 0 ue

*Mictodistribution gradient index (g) is given by the following formula (Toda, 1973).

2
g°12

i=t

(-100/50=-2. 000<g<100/50=2. 000)

In the formula, f =percentage ratioc of specimens collected at h: (hi, h,, and hy are 0, 50
D. downward gradient and uc, uncertain

and 100cm,

fin - f;
hiy - hi
respectively).

U,

upward gradient,
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el ARl AHgshe FH 830 xS lPchn AEgch = A9 gE
Fol 712o] Agshs 8Yolle AzdAle AL I3y $iskd shgpd FulE volx,
71Zel RolAle 10¥ee 228 Sisted g s TuE 82 Aolelm Ay
¥R, FxFaAele] saule] s, R(1987) 9 =4 W g2 FE Ysehis
39| A Beppu, 1984) M &13Fd el geletln vusigod AFrel ol
FdEwon and Toda, 1982) I Y& ¥z Yd¥eisale) A (Toda, 1973,
1977b) A= A8g-E Yelida 23 sjgled, molmzalele] $alpuo] og gL
S AHToda, 1977b) o) HmolxE AZe] we} 42227} Wachksin sjeick
e, =FHYages 38 Jolld Hol I M4 By} 4folddlul (Kwon and
Toda, 1981: Kimura e d, 1977), o4l AL Agkde Jehicin B oEedc
(Toda, 1977). ol¢} 22 ZAAE £ zAle} vlms £ o, A4dd =+ A"d ¥Xo
el YRshe 2l ekl gl whmiol, Eo)gh uj
oh olet e AAEL zule] £APII Mo weld 25 olede] g9le] o)
o & FYgE & F 9SS WIske Aotk
Dobzhanskye} Epling (1944) & Zule] Aol dF4E AAsH= 92l Foleln )
Men, Dayson-Hudson(1956) & ofEols o] F99lolm Lx& 2ixk" golo|uk
233 zohgole €271 Fe9Uoln FL 23 29lo2 B9k}l Takada(1983) &= =
2 g a7E Ak 892® $EE AAsich &zE mB45Eo] uls
THHoE Fuch: 2Ee} $E9 Wo| Fo] o F o)y wlHol| zulele] £zlTulo
To% WeE ALY zlolat A
oldel AL JHln £ W Zule] AL FAE FTEY Ad @l Axae
2 34 deE Ze o] ofdm, A4xlel n|3lel whe} u]R el Anle] z=r)s}
2 54 AAsle #4aez AR

]

a3 ulEHeclEe 534

™

A Z137F 2 ARt o] E AlgE Fase, o

22 AZPoe A& PAlstn ckm AztEd

3. % (Species Diversity)

T AFE AL THIE A FERo WG F4

TEEE EIEY gokde] Hxolr] wlfol] Ao kA o Ad4xE Hody & 9ok
Foperdel ] - 334 HolE Fig 1o vtehigich AHa] Zao ¥ #HES ¥ 1)

Holl 7P =9ka 4%l ZP ten] Uojx] dollt u]sdt 4Folqit)h x| Foj4]e] tlor

£
x4,
of¥
3
he
=
»
He
H
O
o
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£ A4E 1090 JFY =31, 69l &l Ad &¥shd agles 5 8 23x
10901 77] Eojrt ohE AAS WAsigich S0m Eolelde 1049l A7k MR F
o 4%o] s wgkedl, 494 9€AA] Yk FIHE meloph 109l oFF E
AAe sl o7lelA 11¥els dke 57t 104 oHEe2 wghedl, o2
1199 Ax 283 8F Zol4 6%l 7 Pl £ALEE 3lgl7] wHEelsh 100cm
FololME 949 ceres} sb Em 114€elE &slelel Ede] glgled, =R
ok 4 0ugle] we TiokEel F7ME Holm4 Frald A A Wi ol
o4 2 ulel o] zAeld Zslel FRHe chEE 1090l P Eon, FHALE
2 g9} 50m Solold s FeaizAl Eolch ol@ RIe deld B FALLS

Holol UX3tz Utk

TE 50cm

/
/ / /%Eyl/l 00cm

AN

SPECIES DIVERSITY

TOTAL
GROUND

Fig. 1. Spatio-temporal variation of species diversity of drosophilid community

in the grassinad.
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4. HEWER (Species Richness)

F¥E A4E FUL TAKE AAY FEol UF F4E V12 s F2 AA
PEAYE IPAA e clkyel Azeldt

FEy=e) A1F0H wol Fig 2ol ek uish 2ok A 2 € WEE 2
W 109e] 7Pg To 6%el sFd WA ushdon] 8Ys 109el 2.0 ol4el A4E
w9l Wk, uslx] FIelE 2.0 olkel e N4E vebdoh 1096 FFEES e
2 3¢ N 450l U F49) ulh Al oE ohe 2o wEols, T 459
I Aoz FUHY] Wit

N

M

y

NN

w

z 4

=1y

2 .

? / TOTAL
0-5“/ GROUND

/ — 50cm
0 . / / 1/ 7 / /?] 100cm

Apr May Jun Jul Aug Sep Oct
MONTH

Fig. 2. Spatio-temporal variation of species richness of drosophilid community
in the grasslinad.

FAHozg FFHcol Y dHolE wud, AIFoAE 104 7P EkT 59U 8

& oolwd & FREE Bk 28ln S0m EoldlAls 10¥el z4rt 7HE 3 54
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o 7 A Jehgedl, 7€7) $e FREE Rolohrh 893 94l FASH st
o] 109 AL WA 100m FolollAde 7o F¥=st 7P 2x 11¥6lE
298] 2¢o] Yojd] A4t 0oz dshgten, H AP F¢ FHE AFe 2.07]
mhoz e 4ae mglch oleh o] 1049 AR} 50m Eoldd FF=Es M =
e olg: XBolAE BES ¥ 28 355 /M g2 B, fEe AFE T4
a7} oj$ =ed, 50m EolldE M $EE 2ol 2A ged, F4Uh viaA ¥
3, 4so] Wa E4e] ur} Pt 2y WEoz 4zEd ¥H, 799 100m =l
Ax wiad A 4571 2 ¥ 3470 BE 2 opek fxel dF F49 vl
A A4 e FReE 2 oz I

5. AR Hfiel EEEE (Niche Overlap)

2719 zsje] FHIA $17 37 LEdos gua A7t gHs FESGE
Aoolue ARG Ax, 2T ol sl v} AREE £8E & UUHE
€0.001). o) 9¥= 10¥€2 %_J zZRcyl ulmd Fold 42 FZF EERA

FSo] Adejed A9)7h AR FEslo] g wichTable 4).

Table 4 Temporal change of general overlap between samples obtained from three different
heights in the grassland

Month s of Go GO GO v df.
Apr 1 0.811 0.348 0.710 12.178 T3
May 7 0.783 0.252 0.710 4,041 3
Jun 5 0.832 0.277 0.768 31, 946 4
Jul 9 0.847 0.261 0.793 105. 600 I3
Aug 14 0.819 0.209 0.771 117. 276 %
Sep 15 0.907 0.271 0.872 323.816 %
Oct 17 0.906 0.102 0.895 100. 037 I3
Nov 8 0.745 0.316 0.627 30.006 %

6. #&E o8

z9te] FAL A7Mz ARE4Y AT Fig 3% Aok 8Ys 99 e i e o
o 2Zo) 0.45004 cluster® #FAsw 114 TIL sexoz ¢ B %Y
162004l che RS Fod cluster® HAsIHch ot 8U 94 230] 7P Akt
g, 119 2R $4E7h AP B dehia ok olst 7 olf FAAM
HegFel D maadt FHA $HF :Amzs} 94 FRoME A HeH
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53 FudM $HE B $o2 YUY WAL 119 AT o FEol 2F HaF
o2 ushdr] WEd zez 4rg

Aug  Sep Apr  May Jun Jul Cet Nov

Fig. 3. Dendrogram for cluster analysis of the drosophilid community in the

grassland of Cheju Island.

11

Apr May Jul Oct Aug  Sep  Nov

Fig. 4. Dendrogram for cluster analysis of the drosophilid community at

ground in the grassinad of Cjeju Island.

- 124 -



MHE Foesl asie] B 4T 13

'r [

I ﬂ\

Aug  Sep  Apr Jul Jun  May  Nov  Oct

Fig. 5. Dendrogram for cluster analysis of the drosophilid community at 50cm
height in the grassland of Cheju Island.

Aug Sep Jun Jul May Oct

Fig. 6. Dendrogram for cluster analysis of the drosophilid community at 100cm

height in the grassland of Cjeju lIsland.

z7)e] AFl Y4E 2vje) FHE WA 43l FAE Y AA(Fig 4, 48
3 59 Fae] 7 & 439 0.23004 cluster§ HA3IR D, ol ol AR xoM
0.28 4204 79 243 clusterd ¥ A 1Y 2L P w2 £E
l.64oll4] SHHo2 Jojx) FAEF Fedd clusterd ATk ol 443 59 T
Ao| 7H} fAlstn, 79 FAE o5} wlmd FAE 8 U, 1149 AR HelA
ZAe] SAES PP WA JEhg @ 4 ok olsh e AdE 493 54 23
A $Y D tawwia} HePFoz FdsPod 114 FACAE olHF FEol
A3 s Q= i, 49, 59 zEln 7¥elMe ¥ ¥9t D iemsh
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H9HFo2 Jelnty] =iEel Zlez g

50em EFololAe 8¥Y3 9Y FHo] M He £Fal 0.340ll4 clusterS A3 o
o, 109 FAL 0.97 #3004 697 11¥ FHo2 AW clusterd} Fo4 vz
49l 590 1.329014 o4} cluster& A3 (Fig. 5). o772 8¢ 99 7o 7
Ak, 109 23 o2 FAEHY SR R W Jehdao g8 wgich
olgj AE 2w 8€T+ 99 ZASNHE TE D timwwiar} HSHE0Z epyto
104 ZHAA] o] FL HLFoz Jepd oiilel, Fulxstzsielsl 50m Folddl4le
EolAYe AddaE HeAFoz Jehy| oY Aoz si4fd

100em E=ololl A= 443 8Y FAo] 71 e Fal (.4504] clusterd 34131917,
ol ] A FoRl 0.547FNA 99 FAH clusters F4sl] Uil 2REF
2= AE 29dd(Fig. 6). =wehd 499 89 7o) 7Y fabsln 9¢ #A=
o3 wlmA {AREE Btk ol9 2 ol 49 8¢ FHolME FYsA D
tamia7} v]2A F& FEF HolH4 H9HFoz ¥, 9Y FAHAAE o] F
o] i F& FE=F Mol ALHFoz FHIGY wEY Aow HzHc

et Z FAz) zoeFe] AN 5YEFE 2R fAkEE A JEld
I, FHESE ol5F fAEF P TR EHIHe Aoz Qg

ol dzt Zeol A ¥4 AAE FHH E wl o] AL U¥ = yd g
7+ AR 4] - 3 dgel =gl 553 Fulo cluster® HAetn lom, olg}

e $4% Fsied zsle 2RY 23 A 4AUAS A z2e 4 Uee
]
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