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Seizi Azuma and Masakatsu Kinjo: A study on the an-
nual changes of the structure of insect community at the
shifting cultivation field in Iriomote Island, Ryukyus.

Summary

As a section of ecological studies on shifting cultivation and its
transformation process to sustained farming, insects in the improved
plot, semi-improved plot, shifting plot (over 500 nf, cassava was plant
ed) and natural forest plot established in the Iriomote Island were
collected and analized evaluating the annual changes of the structure
of insect community for a period of two years. The results obtained
were as follow :

1. The order of the insects collected in the shifting plots was rich-
er than those in the improved plots and the semi-improved plots. The
structure of insect community in the shifting plots at the order level
was distinct from those in the other plots and had atendency of gra-
dual simulation of that in the natural forest.

2. The richness of insect family in the second year increased in co-
mparison to that in the first year in all plots. The value of richness
in the shifting plots was the highest of all plots.

3. The shifting plots, in comparison to the rest of the plots surve-
yed, was rich in the species, high in the index of species diversity and
complex in the structure of insect community. These tendencies bacame
conspicuous in the second year.

4, The insect fauna in the shifting plots in the first year was quite
distinctive from those in the other plots and, in the second year, ten-
ded to simulate those of the other plots.
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B 2B OREEE T IKOVTEE Lich, 2T TRZORICEAELLERICESVT, 15H
RO 2 EHOR MR EEEDERNEIC OV TR LD THRET %0

KAYARETBICH 0, HEOBRESZ TT & » L AFERZE OFMRFERFVA KR
BB A E CETRT S - EREHOH 2, SERBHOER, FERICTHATE - L HERAFE
B AR R e B R T R OB B I L RBOBEER T 5o

I WEBRCWESE

1. I8 & i

T M PRI Y6 R S AMVRIZE DRRER ACE B HRM R M B BT A ERR N IC Y, 197958 AIC
HARERER, AL, AR, SERERX, %8R (£hZh Shifing, Semi-improved, Improved
mmt@$,§zt§NMﬁﬂL)%ﬂﬁbko%ﬂZﬁxﬁﬁ,ﬂmmf,ﬁm&ﬁgﬁﬁﬁiéﬂ
£, EELART, RERKIEEREOENE T v K — 5 TREgERM 5 BicRL L, BIEL X TH %,
BRI BEEI08 ITF v » H % flfHD, 19804108 iciN@L, =5 IC19804E11 B ic 88 2 fE MR 7o

2. MEH X

B0 1 EBD19804E108 &, 2EHD19815:108 KRAHOBEEAEIT - 1o BEXIKBVL T42ecnBR DR
i (OB X 1.2m) TS0 (103X 5E) XA LY r/%f7180, Ehity tOEEson
FADA T E=—VRICANTEAEL, EREAFLR - T EUEMERE L, EEEMST (206
TRHARR L CEAEER L, 2OBERCAEEEZE~N, BEIEEEHKRE (appendix table)
AVEB U Tro 72750, 1EBOMBRIIH « @B PHBIICHE LTV ADTL L TRZhER LT,

I WBEBRIER

1. Buxiboiks

BXH HIRE L BhoOERE&REHK &S 5B (Order) SHEGES % £ LD/ L5 Tablel D&
BOEE -1, BEZEM 1 EB AR, BAXRK, SEXTcZzhZTh T, 8,10HTH 743, 2
F£HiciZZEheENS 11, 13BThH -7, M1 ERBL VI 2 EFHICHVBETH 5, THICHERK
TI16BTH 3. #DT LIZERKRKEEBMFT 22 itk ->T, £ OHD BRASERBRAEEIC » TR
EL, FORBBORBBICHK > CHUOAERABERE > TEX L EARLTVWEHDEELLSND, T/
FHARICBOTREBEXKBR LD, BEXBREBVWTREBRLVGBEPBETHLL LOENT
H0, BEARKIMORiCE~N, 2 0OH (BR) OEBBREE LTEALTEY, THIRHOEEICH
5T, IORBIFICKEBENVITCEERLTVEEDEELI LN S,

RRicE ) 28EEBL, XRRiIcBWT1# ik 181, 24 Bic1429EET, SRR TR ZENh
#h 361, 2015M@&T, BEXTIEZhEN422, 1T35@ETH - 17c. BRARTIRI9T9EHETH 5, W
BIX &l B cid 1 F B IicBEESDIIh -1 55, 2EBICIIHEIN L THRER S BRMOZ il
BB ET > TV B, ZHULIBIE 1 ERHIEELSBMTH Y, ZOREROERICHE > T HEOER
BB 10 (Rl - &Y, Zhictk->TREL ZBROBEPERKOBMIC K 2L 812 LELD
h2, SERICBVTIE 1 ER IEEEsBHTEL, 2EHICRIOXIC YU/ BEREL>TN S,
DT EOERITFITUIELHTIEY, L L, 1B Hemiptera (GEBHE) & Hymenoptera
(S E) OREEMIGBRICESD, VEOBOBLEESE VLV T EE, BRESEMIZEVWS L
ThHy, 2FEHICBESEML, BEESETL, BAEKLRERDLLLEV I T LE3EEELLI VST
LEFTHDOTH 3. BHHMEBEEDOETIHBRPLARRXICBVWTdA LN, RELIFHK
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Table 1. Individual numbers of insect by Order in each plot of the
fields cropped cassava and natural forest

11

ord Ist year I 2nd year }
: ‘ ' Nat. f.

raer Impr.  Semi.  Shif. | Impr.  Semi  Shif. &

| |
Collembola t : 15
Thysanura | | 4
Odonata | 1 1 1
Blattaria 4 | 2 5 3 |
Orthoptera 3 6 g2 | 50 118 40 | 27
Mantoda 1 : 2 1 : 1
Phasmida | 1 | 1
Psocoptera | 1 2 |- 4
Isoptera | | 2
Hemiptera 93 182 1780 | 919 928 318 | 145
Thysanoptera 1 5 6 : 2 4 9 : 12
Neuroptera 2 | 1 3 | 16
Lepidoptera 1 1 8 | 3 12 25
Coleoptera 9 20 266 | 56 383 318 | 300
Diptera 25 34 255 | 85 162 191 | 913
Hymenoptera 48 112 2018 | 307 408 836 I 505
Total 181 361 4422 : 1422 2015 1735 : 1979
No. of Order 7 8 10 | 8 11 13 | 16

KiCTable 1 DEEO @&, > ZOBWEFEZKRD, ZO LML 5 BEHF L/cETH, Table2D LB
DEN ot RBRTRECEHARSESE L, BARBX THRKETH - . SBXICE VT 14 H
ic Hymenoplera>Hemiptera> Coleoptera>Diptera>>Orthoptera (BS@H>¥@H, #HBE>W
HE>BESE) OETH -7, 2EBIRIZBRKDO ZHh & [@G#kiICDiptera >Hymenoptera>Coleo-
ptera>Hemiptera>Orthoptera D& » 720 & T ATHEE BRIFFR I LD & 5 iICBIP Wl

BOE NVBEICEOT—RICEECEERSZ . $1¥8B B4R Andrzejewska’?, Denno ©,

Table 2. Structural pattern of insect community in each plot of the

fields cropped cassava and natural forest

H Impr.
m .
> Semi.
“ | shif.
5 Impr
2

Semi
T
~ Shif.

Hemiptera > Hymenoptera >

Hemiptera > Hymenoptera >

Hymenoptera > Hemiptera >

Hemiptera > Hymenoptera >

Hemiptera > Hymenoptera >

Diptera

Nat.f.— Diptera

> Hymenoptera >
> Hymenoptera >

Diptera
Diptera
Coleoptera
Diptera
Coleoptera
Coleoptera

Coleoptera

> Coleoptera > Orthoptera

> Coleoptera > Orthoptera

> Diptera

> Orthoptera

> Coleoptera > Orthoptera

> Diptera

> Orthoptera

> Hemiptera > Orthoptera

> Hemiptera > Orthoptera
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Morris®'® Morris and Lakhani 19, Waloff and Soloman (2 ShsfEfL T3 X HiIKE
i BV TEBEPEERSE V.

BHX CEBEA 1 EBICY V0T AA T YT, TAAAYY, FFF IV ) N4, 23/ F,
JRY YV, ¥~V ERBORERSREL, 2EBIBESREL, SOII1FBICTHE, 24
Hic18@BOHEARSRE L, 20OMEIIR 1 FHIC50mll FTH - 7D 2 FEHILE0~150 em &8 - 72T
E FES Q) knRNBESIBEHR oL RICE TS X H iz, BEBSEMLI-bDEEL
53, ZHICTHN, BENAXPHERICBO TIIBMARORESDIEL, 1 FEERPHEEEDTHKIC
oTWHWAT & (Rhl« KB D) ik k0 B & [IRKICEBEPB|E T2 LIICE -7 bDEEX OGNS,

T, CLTRREEL -1, BBRLSHOBSERIRBX TR LR, RIFARBXTEL, #
HX CRAED > 720 - 1EBR 2EBICENTEP o 2O LBBEVANVCEVWT, BSEDH
D5 SHERRXTRERALSEMT, AR cREBRNCERT, 1EBLVE 2ERICERLLT L
HLEERLTVBEDEEZL OGNS,

2. BuRILomiE

BEREGSRER R DY ORRicBI) 28 s LD LT ATable 3DEBD LR -1 (/2 LIEHE &
BB RBRA LK) . XBRiIcBY 3 1 FHORMIZ0, 2324 T, SEKRX TR ZHhE0 13,38
BT, BMXTI333, 4B TH -7 TNHICHRBRRTRIERTH 7o THHHLHARR LD b
HMERXICE N T, FERERRK L D SBERICBTHBBETH S, £ 1 EBLD b 2EB IS
BETH D, A—HECBOTHEERESRIZELL, BPBETHILVH T LR, BREMESHEKET
HBENHTETHY, HEE, BBV ENH T LIIBHMRHERBEIZE VO TEEEBKRLTED,
FOTELOHLUANVIEBOTHERE S 1 FEB VI 2 FBICHEBESEELT L0 S T LM
A5

Table 3. Number of family of insect by Order in each plot of the
fields cropped cassava and natural forest

Order Ist year { 2nd year I Nat. f

Impr. Semi. Shif. | Impr. Semi. Shif. | C
Collembola I I 3
Thysanura | I 1
Odonata : 1 1 % 1
Blattaria 1 | 1 1 2
Orthoptera 2 2 5 : 5 5 4 | 4
Mantoda 1 1 1 ; 1
Phasmida | 1| 1
Psocoptera : 1 1 : 2
Isoptera { | 1
Hemiptera 5 3 13 I 10 15 28 | 21
Thysanoptera 1 1 1 II 2 1 2 : 1
Neuroptera 1 | 1 1 | 4
Lepidoptera 1 1 5 | 3 5 | 10
Coleoptera : 5 10 14 I 24
Total 10 13 33 i 24 38 54 Il 76
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3. WULRILOME

R EE B ERD > BKicE ) 2FEBM KR UEL REEYK (Simpsons index=1/3Nj « (Nj—
1)/N (N=D) 2R/ ETAHTable 4 DEBVEIE 7o 1272 LI DBASNEEH MESBEH I EE
- DBRA L7,

HBRickd 5 1 EFHOMEHIZ4, 24EHIIBT, HERBRICBWTIRZHTN20, 698, HHEK
EBOTRZHTN55, 58T, BAKTR 41 BTH-7co BAKKBO THESEET, HEXIC
BOTHICAET, SHNBXTRIARBIICPOPRY, HBRTHETHEWE VWA S, L 1FEBLD
B2HEBBETHIT LIIBOoMLTH S,

Table 4. Number of species and species diversity in each plot of the
fields cropped cassava and natural forest

Impr. Semi. Shif. Nat. f.
5 Number of 14 20 33 76
g specles
>
Iz Spg?‘es . 2.140 2.818 6.676 30.934
versity
§ Number_of 38 69 54
2 species
T Species
~ pecies 3.526 10. 275 15.942
diversity

EEREENEIRBRIcBVT1EHIC2.140, 24EHIK 3.526 T, SAXRKicBWTidzheh
2.818 , 10.275 T, WHIR TR Zh£N 6.676, 15.942T, BAKITEVTIZ30.934 ThHh-. £ D
DT &S HBRKIBO TR BERELEBD THET, RICBEEXICSWTHET, SENRRRUHE
RIZBWTIIHBRMICEHITH 2L VS EMTE S, TR 1FEBLDIZ2EBCBEMELLTVWS, £
D ERBIRDELD, BRRBY AMEOHEMILBKEEBL TV E6DLEION 5, BEMK
DHEMTEERTIBSRLELSCEESEERL VS, FEROLYOARENE D PT W EHiTE
HENTVBED (Elton®) Z0fDOELZ L, RARKDEERBRIBER LD bERBENES
HBHETHEEVI T ENTE 2, $-MA2EER 1 EH XD IFROREHSRMEICIIZ LV L LS,

LT ATAzuma and Attajarsit® i34 4 EOSEMICE W TEBRISEELITOV, BESREEEDL
1L DS 2FHIETLTVAEELX AL, BRESEHLT 2 S 4ERHL . BRRO KM
BT BBAERETHE. Ll A EOBMIcHB .V Tik Kamanoi et al. PH#EL TV B LS
iC, BEOMBEMRUHEFROEES 1 EBIEL, 2EHTED LTV 5, BitkEORDIEFL
WHDTH3, 2D &5 ARAOEMIK BT 2BRBOEMILLEEL TV E6DEEI NS, §
HbbEHOEERZ CORBEEKRE S ELA LTV 20kl dH2iICEZ Shb, BRBOBE, £
CREMEBRHEHETH, FPRITHRE»DD, BHRERRL BE, BERPHFERICI-TZ
WHELE (bK) DSERIRICERE N BT L RFASDP BHELTHBEBDTH B, Thick~, s 1H
TREME TN, FICSRE L —EAREDIER, BERBEMICIREALERT S, £
D=3~ RIKRDIEER D F DN 13t EHED THRETH D, Kamanoi et, al. P H#ELTHEL
5 ICHEAOEEORD RS, 2D E 55 Azuma and Attajarsit @iz 4 4 EOSEME T i3 B
DEEOERIC L > TREREORMILIC XD FRBEOBRENELE L EHEH L. BERBIC
BOTHHBRCHEERBEX Tl kBN ic ERASETH D, BhREDGREVSEFICEZL 5N D,
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Ld L2 TRERBOBEBIESETLTE D, 51 R8T 2BEICENTERORRELSE S BR
I Z O/ BDEEZL SN D,

4. EXORAHEDNER
R EERESR E D OB X0 BREOZEREMARRAIC L > TRDIEZ ATable 5DEBD LS
-7,
ERFEK= (a—c)a (azb)
a BEEHOLVKOEK, bRDHVKOEHK, cidlXDLBEREOK
Table 5. Coefficient of difference of insect fauna in each plot between
each others

lst year ! 2nd year

Impr. Semi. Shift. ; Impr. Semi. Shif.
§ Impr. 0 :
> Semi 50. 00 |
2 Shif. 80. 00 74. 55 0 :

___________________________ R
g  Impr 78. 95 68. 42 63.18 & 0
> Semi 86. 96 81. 16 56. 52 1 56. 52 0
S shif 89. 47 84. 21 65.26 | 73.68 51. 16 0
|

*Coefficient of difference= (a—c)/ a,(a=b)

1 FHORBRX & BN BR R USSR & OROZRFERIZZ TN 50,80 TH oo i BEHRR
X & BEMX & DRI TIZT4.6 TH 1o TDT EDLHRRXD BHHRSEERRX L D bHMEX & 301
DRBEVZE, 1 EHORBRRE 2FHORBXK, SHER BXRUMK & DEITIZ ZHhENT9.0,
87.0,89.1 T, 1EHOXEDREL D bE\ . FHikic 1 FEOSMEIXRKX & 2EHDOREDMTS 1
FHOXBOFRK LD bEV. 2 FEHOXMBITIIEES56.5, 73.7, 51.2 TH Y, 1HFEBOKEIDI
BEVHEEIHZ, ThoDl oM EBORRMIE 1 FHOZNERPEVRNE D, 2FEBIKE
BXOBRBESBEUYUL TEEVZL S, TO LRBRESFE—HRICBEINcF + v Y HTHD
ZTIRETAREDPRBOBEB IS EEREINSETH D, HiRD & HIHDERICIE->TE
hAASEMLT 2EVI T ERBLMET AEWVWSI T LI DA BEbDEEZ LN S, L LEEAKICE
WTIRAIE Lo & O I BEARPHFEADRESE  , BRER L THD WRGE 185), ZIRMHANBIT
T LA RIICEZL SN D, > TEOELULICSRFELD D, UEOHRRIEHENTIHDTHY
Efeic i3ssiXo BRHERBERO Z N, XEXDORHBRIEHEDOZOAKELULT 5 60 LHEE SN
3, L LZDBIRICSVWTIE, SORSGBOBALMETHS,

v = L)

AR &~ T ORI LBTIRICEE 2 B RENHEO—RE LT, ARBETHURKX, SHENRK,
BXARELTH v v + % EAT, TOOORRUVERKRCBOWTRREZREL, TOHEME
D2 I AT OVTRI L, ROEREZER,

1. BHEXIcE W TRHABRPHEERBRIC HNTRRBEOBS#E T, B L~ vOoBEMEIR X
DENERREY, B LABFBKOZNICELULT 28RN A O NS,



15
B & SUHBIC B0 2 BBl EO KL

2. HoBHIZLEOREBVWTH1EBLIVR2EBRELL > BMXTRRICHNTHE

SRFITE P - oo

3. BHRIEBVWTIRMRICEXTREREOBEFBE T, ESREHENBLE L, BEBaLEET

by, zoMEEIF 2FEHICRE SIcR -7

4. BEERICEBY 3 1 FEORRMIMROZHE 3P B ORIE > TWizA, 2HEBIRBEICELUL

TABESH S
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Appendix table. List of species and

in the fields cropped cassava

315 (1984)

individual numbers of insects

Order, Family, Species

Impr.

Semi.

Shif.

Order Odonata

Fam. Agrionidae

Ceriagrion latericium Lieftinck
Fam. Libellulidae

Crocothemis servilia Drury

Order Orthoptera

Fam. Tettigoniidae

Euconocephalus pallidus Redtenbacher

Phaulula gracilis Matsumura et Shiraki

Phaneroptera sp.

Conocephalus maculatus Le Guillou
Thaumaspss sp.

Fam. Gryllidae

Pteronemobius fascipes Chopard
Trigonidium cicindeloides Rambur
Ornebius sp.

Fam. Tetrigidae

Eusparatettix insularis Bei—Bienko

Fam. Pyrgomorphidae

Atractomorpha psittacina Haan

Fam. Arctidae

Gonista bicolor Haan

Gastrimargus marmoratus Thunberg
Trilophidia annulata japonica Saussur
Heteropternis respondens Walker

Ozxya formosana Shiraki

Traulia ornata iriomotensis Yamasaki
Order Phasmida

Fam. Phasmatidae

Entria okinawensis Shiraki

Order Mantoda

Fam. Mantidae

Tenodera aridiforia Stoll

Order Blattaria

Fam. Blattellidae

Onychosylus pallidiolus Shiraki
Blattella lituricollis Walker

[ I Y *

12

17

54

-k DN W

14
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Order Psocoptera

Fam. Lachesillidae

Lachesilla pedicularia Linnaeus
Order Thysanoptera

Fam. Thripidae

Helsothrips sp.

Frankliniella intonsa Trybon
Fam. Phalaeothripidae

Bactrothrips brevitubus Takahashi

Order Hemiptera

Fam. Pentatomidae

Eysarcoris ventralis Westwood
Agonoscelis nubila Fabricius
Fam. Coreidac

Cletus punctiger Dallas
Leptocorizxa corbetti China
Fam. Lygaeidae

Spilostethus hespes Fabricius
Pachybrachius izzardi Hidaka
P, austrina Kirkaldy
Pachybrachius sp.

Pylorgus ishiharai Hidaka
Paromius seychellesus Walker
Fam. Miridac

Lygus sp. 1

Lygus sp. 2

Plagionathus sp.

Pilophorus iypicus obseuripes Poppius

Felisacus sp.

Mymma minutum Miyamoto
Fam. Membracidae

Gorgara genistae Fabricius
Fam. Cercopidae

Awafukia sp.

Fam. Tomaspididae
Cosmoscarta uchidae Matsumura
Fam. Tettigellidae

Tettigella spectrus Distant
Tettigella sp.

Fam. Nirvanidae

Nirvana orientalis Matsumura

1
2
1 2
1
2
1
8 29
76 168
448 215
3
11
186 156
1
10 10
2 6
4
1
1
1 23

30

39

39

24
13

24
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Fam. Penthimiidae
Penthimia nitide Lethierry

P, guttula Matsumura
Fam. Jassidae

Stragania diminuta Matsumura 1

Fam. Paraboloponidae

Parabolocraus okinawensis Matsumura 57
Fam. Cicadellide

Erythroneura Iimbata Matsumura 7 1
Erythroneura sp. 1 11

Erythroneura sp. 2

Chlorita flavescens Fabricius
Fam. Deltocephalidae

Nephotettix cincticeps Uhler 3
Exitianus capicola Stal 5 .

Macrosteles sp. (horvathi Stal?) 14
Orsius orientalis Matsumura 80 150

Hishimonus sellatus Uhler
Fam. Coelidiidae

Coelidia yayeyamae Matsumura
Fam. Meenoplidae

Nisia atrivenosa Lethierry 15
Fam. Oerbidae
Vekunta malloti Matsumura 2

Diostrombus sp.

Fam. Cixiidae

Oliarus sp.

Fam. Delphacidae

Calligypona albovittata Matsumura 3 10
Phyliodinus nigropunctatus Motschulsky

Fam. Dictypharidae

Dictyphora okinawensis Matsumura

Fam. Issidae

Gergithus yaeyamensis Hori

Sarima ryukyuana Hori

Fam. Flatidae

Geisha distinctissima Walker 2
Fam. Ricanidae

Euricania ocellus Walker 1

Fam. Psyllidae

Psyllia tobirae Y. Miyatake
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Fam. Aphididae

Aphis sp.

Macrosiphum sp.

Fam. Coccidae

Parasaissetia nigra Nietner

Order Neuroptera

Fam. Hemerobidae

Eumicromus timidus Hagen

Order Lepidoptera

Fam. Gelechiidae

Brachmia sp.

Fam. Pyralidae

Hymenia recurvalis Fabricius
Glyphodes sp.

Fam. Geometridae

Scopula sp.

Fam. Noctuidae

Spodoptera sp.

Simplicia pseudoniphona Sugi
Hydrillodes repagnalis Guenee

Fam. Arctidae

Utetheisa pulcheloides vaga Jordan
Nyctemera advasata Schal

Order Coleoptera

Fam. Cicindelidae

Cicindela yuasai Nakane 4
Fam. Staphylinidae

Paederus fuscipes Curtis 1
Leucocraspedum sp.

Fam. Helodidae

Scirtes elongatus Waterhause
Epilichas sp.

Fam. Buprestidae

Nalanda ruticollis Obenberger

Fam. Nitidulidae

Haptoncus ocularis Fairmaire

Fam. Languriidae

Canenolanguria insularis Miwa et Chujo
Fam. Coccinelidae

Epilachna vigintiopunctata Fabricius
Pseudoscymnus kurohime Miyatake 2

4
3 7
4
1 3
1
1 1
2
3
1
2
1 1
1
1
2
2
1
2
4
1 21
11
12 1
6

19
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Scymnus fuscatus Boheman
Cryptogona horishanus Ohta
Menochilus sexmatulatus Fabricius
Propylea japonica Thunberg
Vernia discolor Fabricius

Fam. Mydetophogidae
Litargus lewisi Reitter

Fam. Tenebrionidae
Phasdis sp.

Fam. Mordellidae
Falsomordellistona luteola Kono
Gripostenoda sp.

Fam. Aderidae
Aderus sp.

Fam. Chrysomelidae
Crytocephalus loochooensis Chujo
Rhyparida sakishimensis Yuasa
Basilepta hirayamai Chujo
Denotina modesta Baly
Chaetocnema basalis Baly
C. formosensis Chujo
Luperomorpha sakishimana Kimoto et Gressitt
Aphthona formosana Chen
Altica caerulescens Baly

Fam. Anthribidae
Araeceus fasciculatus De Geer

Fam. Atterabiidae
Auletobius testaceus Roelofs

Fam. Curcunionidae
Rhyllobius sp.

Cyphicerus kuchibutonus Kono

Fam. Scolytidae
Dryocoetes sp.

Order Diptera

Order Hymenoptera

27 55
10

255

85 162
307 408

11
150

191
836



