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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 a tendency 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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Table 1. Individual numbers of insect by Order in each plot of the
fields cropped cassava and natural forest

Ist year I 2nd year }
Order - - ; \ : —  Nat. f.

Impr. Semi. Shif. | Impr. Semi Shif. |
Collembola : : 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 I 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 | 505
Total 181 361 4422 : 1422 2015 1735 : 1979
No. of Order 7 8 10 | 8 11 13 | 16

KicTable 1 D& B O, > T DOREFEZRY, TO LA 5 HEHFILIcELH, Table 20L& H
DE -t RARTEHEIEEEASESE L, BEARXAR TLRABETH - 7. FEKICBWTI 1468
iz Hymenoplera>Hemiptera> Coleoptera> Diptera>Orthoptera (B8 HE>¥8H, #BEH>N
HME>ESE) DOET® -1, 2 £EBIC REAMOZH & BRI Diptera >Hymenoptera>Coleo-
ptera>Hemiptera> Orthoptera D& » 720 & ATHBEBRIFIR/T LD L 5 iCBRPLWE
BO% WEBEI BOT—RICEECEE NS V. $/-248E BRi2 Andrzejewska?, Denno @,

Table 2. Structural pattern of insect community in each plot of the
fields cropped cassava and natural forest

Impr.

Semi.

: 2nd year{ 1st year

Hemiptera > Hymenoptera >

Hemiptera > Hymenoptera >

Hymenoptera > Hemiptera >

Hemiptera > Hymenoptera >

Hemiptera > Hymenoptera >

Diptera

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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MBEARICB T, BEREKE D SEBRICE VW THABETH S, £ 1ERLD b 2ER KBS
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Table 3. Number of family of insect by Order in each plot of the
fields cropped cassava and natural forest

Order ilst year ; 2nd year : Nat. f

Impr. Semi. Shif. | Impr. Semi. Shif. | C
Collembola { I 3
Thysanura | | 1
Odonata I 1 1 } 1
Blattaria | 1 1 | 2
Orthoptera 2 2 5 i 5 5 4 : 4
Mantoda | 1 Iy 1
Phasmida | 1| 1
Psocoptera I 1 1 : 2
Isoptera | | 1
Hemiptera 5 3 13 110 15 23 | 21
Thysanoptera 1 1 1 : 2 1 2 1 1
Neuroptera 1 1 | 4
Lepidoptera 1 1 5 | 3 5 |10
Coleoptera 1 ; 5 10 14 I 24
Total 10 13 33 i 24 38 54 { 76
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3. HLRIOME

TR AE Rz, S BRic 1 2 BB R UCELS BEIEN (Simpsons index=1/3Nj » (Nj—
1D/N (N=1)) %R & T 5 Table 4 DEB D& otm 1272 LT OPA SIEE BB EH I REE
BT HBRA L7,

KBRickd 5 1 FHOMIZ4, 2HHII8T, HERBRICBVLTIEZhEN20, 698, SHEK
EBOTRETNENGS, BT, BRKTR 41 ETH -7, BRIV TRESSE T, SEXic
BOTHICHET, BMIKBRTRBESICPPORY, RBRTHETRWEWA S, I 1FBLD
B2HEBIKBETHEII LBBOSMTH 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.
. Number of 14 20 33 76
g species
2
@ Species 2.140 2.818 6.676 30.934
diversity
§ Number .of 38 69 54
2 species
k= Speci -
c pecies 3.526 10. 275 15.942
diversity

EERERENEINBRICEVT 1 ERI2.140, 24£HIK 3.526 T, SEXRRKEB - TREATH
2.818 , 10.275C, WHR TR ZNEN 6.676, 15.942T, BRKICBVTIZ30.934 TH-7. TN o
DT L5 S ARKIC VT BRESBRD THE T, RIESMIRIK BV THET, SEXRXRURE
RIEBOWTREBRNICBEITH L VHTEMTES, TR 1FEBLDII2EHCERLEL TV, £
DT EREIRDOEE D, BRRBY 3HEOBMILLKE(EBL TV EbDLEEZIONS, HEMK
DRMTEER TR SRLELSUHBTEBRLD b, BEBOEMOARENSEDPT VT LR
WENTVBE0 (Elton®) CofipoEL 3L, HARPIENRRKIZSMER & b bEREHES
KB TH AL VS ENTE B kA 2EBR 1 FBLVBFERORBEHLRBICTE LN LS,

LT ATAzuma and Attajarsit® i34 4 Boglick W CERIBELTOV, BSREEED
1LV 2FEARBTFLTWABELZ AL, BREsB#iLd 20 & 2B/, BREO M
KB BBALRBTHS, Ll 54 BEOMICB VTt Kamanoi et al. PH#E&ELTV3LS
i, BEOBBEMBRUBHEAROEERS 1 EBIcEL, 2HEBRD LTV 3, BILRFORDIFL
WHDTH 5B, £DL L5 ABOEMIcET 2 BREOBM(LEEERL THWE6DEEIONE, ¢
HOBEHOREIRZ CORBEERE L EE LT A2 EElLS+FCEL SN2, BERBOBE, %
CREMFREHRETHD, FPRITBEEH0, BHRERRLBE, REAPHEFKRICL-TT
WHEE (B AERRICERS N AT E3FASP BEEL TV 38D TH B 2hick~, 51 H
TREME TS, WMIcRE L—EERRDEER, BEABERICRBEALHERT S, %
D123 " REOHEED £ OBBH BB THRETH Y, Kamanoi et, al. P ps#isL T3k
A ICHEROBEOMDIES, €DC &5 5 Azuma and Attajarsit @iz 1 B T it Bl
DOEHOERIC L > TRERHOBMLIc L D ERBEDBRENE L E T EEIEH L, BRBIC
BOTHEBROHENER Tl BMic BiiEd B TH D, BRRBEOKRESZ 5FICEZ 5N D,
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L L% C TIRBHEDEEELEITLTE D, 54 BIcB) 3BARENTERORRBEVRSBER
HIZFIBLILVHDEELI LN S,

4. ERORHHBEOER
R ERBRED OB XD BRHHOZREHEZRAIC L > TRD/zE L ATable 5D LBV &NX
=7
EREMK= (a—-c)/a (az=h)
a IEENOZVKOEHK, bV ROEN, ¢ IEXOILEREOH
Table 5. Coefficient of difference of insect fauna in each plot between
each others

lst year ! 2nd year

Impr. Semi. Shift. ]] Impr. Semi. Shif.
:.i; Impr. 0 :
™  Semi 50. 00 |
2 Shif. 80. 00 74. 55 0 :

____________________________ R
§ Impr 78. 95 68. 42 63.18 , 0
__: Semi 86. 96 81. 16 56. 52 : 56. 52 0
£ Shif 89. 47 84. 21 65.26 | 73.68 51. 16 0
I

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

1 FHORBX LN RR R USHK & OO REMIZZE LN 50,80 TH -7, Tl FHHHER
K &M & ORI TIT46 TH 1o LD EDLRRRO BHARBERERX L D bSHHEX & 3018
DRIBBLEVAS, |FEFHORRRE 2EHORBRK, SHENRXRUFMEX & DETIR ZNENT9.0,
87.0,89.1 T, 1 EBORMOHEIMEL D bEV. REIkIC 1 FHOBMHRKX E 24EFHOR L OHTH 1
FHOXKBOFRKELD 6BV 2EBOXMTREKN6.5, 73.7, 51.2 THH, 1FHOKHE LD
BECERICHZ, 2 oDt oM EHORIMMAIR 1 FHOZNERPEVER D, 285BI
BXORDHEIEUL TEENZ S, FOT EBRE bE—HRICRBEIN/IcF v+ v P EBTH D
ZIRRESTIHEPRDOBRER I IEEBEINIETH Y, FidO LB VRO ERIKHE-TE
hESERET 3E VO ERBLULT A E VDT LILDBHNBEDEEILNS, L LEEHARICE
WTIRBTE L7 &5 ICEERDPHEFEARDRE L, MRER L THD RS 125), ZRHABIT
T AAEREEL T ACEL SN B, - TEDHELULIZOBRAMKH Y, DEOBRRIEHN L SDTHY
Emic iR o BR RO 2, XEKORSHRIEBEOZTOUANBRLULT 20D E#EE SO
3, L LZDBERDSVTIE, EORGBOBENMLETHS,

v = L]

PR & T OF M LBTRICBE Y 3 Bt RN O—RE LT, ARBTHRK, SARRK,
BHIXARB L TH v v 4% HAY, THOOXRUBARKICEWTRREEHREL, TORERE
D2 FEBic B AEROWTRHEL, ROEREE.

1. #HAXIEB W TREBRPEAN BRI KXTRRHEOEPEET, BL <~ rvOMEMEIHX
DERERERY, ULAZTKRO T NICHELULT 2EHRBA LN,
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Appendix table. List of species and

in the fields cropped cassava

|35 (1984)

individual numbers of insects

Order, Family, Species

Impr.

Sem1.

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
Thaumaspis sp.

Fam. Gryllidae

Ptaeronemobius fascipes Chopard
Trigonidium cicindeloides Rambur
Ornebius sp.

Fam. Tetrigidae

Eusparatettix insularis Bei—Bienko

Fam. Pyrgomorphidae |

Atractomorpha psittacina Haan

Fam. Arctidae

Gonista bicolor Haan

Gastrimargus marmoraius Thunberg
Trilophidia annulata japonica Saussur
Heteropternis respondens Walker

Oxya formosanae Shiraki

Traulia ornata iriomotensts 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

W e e O

12

17

54
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14
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Order Psocoptera

Fam. Lachesillidae

Lachesilla pedicularia Linnaeus
Order Thysanoptera

Fam. Thripidae

Heliothrips sp.

Frankliniella intonsa Trybon
Fam. Phalaeothripidae

Bactrothrips brevitubus Takahashi

Order Hemiptera

Fam. Pentatomidae

Eysarcoris ventralis Westwood
Agonoscelis nubile Fabricius
Fam. Coreidac

Cletus punctiger Dallas
Leptocoriza corbetti China
Fam. Lygaeidae

Spilostethus hespes Fabricius
Pachybrachius izzardi Hidaka
P
Pachybrachius sp.

. austrina Kirkaldy
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
Tettsigella sp.

Fam. Nirvanidae

Nirvana orientalis Matsumura

76

448

186

29
168

215

11
156

23

30

39

39

24
13

24
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Fam. Penthimiidae

Penthimia mnitida Lethierry

P, guttula Matsumura

Fam. Jassidae

Stragania diminute Matsumura 1
Fam. Paraboloponidae

Parabolocraus okinawensis Matsumura

Fam. Cicadellide

Erythroneura [limbata Matsumura 7
Erythroneura sp. 1

Erythroneura sp. 2

Chlorita flavescens Fabricius

Fam. Deltocephalidae

Nephotettix cincticeps Uhler

Exitianus capicola Stal 5
Macrosteles sp. (horvathi Stal?)
Orsius orientalis Matsumura 80

Hishimonus sellatus Uhler

Fam. Coelidiidae

Coelidia yayeyamae Matsumura

Fam. Meenoplidae

Nisia atrivenosa Lethierry

Fam. Oerbidae

Vekunta malloti Matsumura
Diostrombus sp.

Fam. Cixiidae

Oliarus sp.

Fam. Delphacidae

Calligypona albovittata Matsumura 3
Phyllodinus nigropunctatus Motschulsky
Fam. Dictypharidae

Dictyphora okinawensis Matsumura
Fam. Issidae

Gergithus yaeyamensis Hori

Sarima ryukyuana Hori

Fam. Flatidae

Geisha distinctissima Walker

Fam. Ricanidae

Euricania ocellus Walker 1
Fam. Psyllidae

Psylla tobirae Y. Miyatake

57

14
150

15

18

11

14

22
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Fam. Aphididae

Aphis sp.

Macrossphum 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 pulicheloides 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

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 japomica Thunberg
Vernia discolor Fabricius

Fam. Mydetophogidae
Litargus lewssi Reitter

Fam. Tenebrionidae
Phasdis sp.

Fam. Mordellidae
Falsomordeilistona Iuteola Kono
Gripostenoda sp.

Fam. Aderidae
Aderus sp.

Fam. Chrysomelidae
Crytocephaius 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 fasciculgtus De Geer

Fam. Atterabiidae
Auletobius testaceus Roelofs

Fam. Curcunionidae
Rhyllobius sp.

Cyphicerus kuchibutonus Kono

Fam. Scolytidae
Dryocoetes sp.

Order Diptera

Order Hymenoptera

21 55
10

255

85 162
307 408

34
18

11
1560

191
836



