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Ecological Studies on Dysdercus True Bugs (Heteroptera, Pyrrhocoridae) and
Their Specific Predator Antilochus coqueberti (Heteroptera, Pyrrhocoridae)

Katsuyuki Kohno
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RAHEOEIERE, RO S ESE W - (LFbH
D WIEMI R BRI & OB Y O TEARIZHE
LTERLEBROND. NEOEBLIAING ENZEND
ERRREOR T E I AL A7z Rt
NERREZ BTN THRRRZUAE L T Z LI
£V, HHLOIFREERE L TOMMERDE DIk
D, £72b5bOITREFEDITHT 2Kl LTR#E
NBLEIlolzn, SHIZELHD HDOITAROILH
LIEHFE VDY BN, L<MbnnEEITRo
T35,

A H (Hemiptera) ##idf H (Heteroptera) (23T,
R B A LT E (Pyrrhocoridae) & & deds v A Ly |
£t (Pyrrhocoroidea) 13+ 4 1 A 5 EFL (Liygaeoidea)
DN BT DFEREND, THIA LY BB, ~U A
L v EFE (Coreoidea) & & B2k LTl L7z &5 2
5N TV 5 (Schaefer, 1964, 1993). Kb A Ly EFE
T4 AR B A LR (Largidae) &R v 1 A AU R %
4 o (Schaefer, 1964, 1993; Schuh & , 1995; Kerzhner,
2001). R B ALY ERO_SOFRDHEH, ARy
A LTBOFETA LN TNWARY T _XTHEEMET, k
7 %A 7% (Euphorbiaceae) DHEMEE & TRWVEIDH Y
ZROTVDDIIH LT, &) —HDORYIALIFO
fEIX7T A4 B (Malvales) DREWHE L TRV D Y &£
FRZ SO0, —ITHRMEOTEENH L Z LMD
T35 (Ahmad®, 1987; Barrion®, 2000). L7735
T, R HALTEHIARMEOE(IZET LT H BRI
MR EE 2 5.

RYAADTREDT A LUNE, AARTIIEERIZ T
DFENZ <, WM EACIZIE Pyrrhocoris J& 0 2 T& 73 5y A
TEOHRTHD (BEARDL, 1989; Lkb, 1993). ZD7
By, BRENOKR A A LI NETICHE D E
PRI RO R E SN TELT, 7XEVRT I A
L Pyrrhocoris sibiricus Kuschakewitsch, 1866 #
ZRBIGITET 5 —H O E (Sakashita &, 1995, 1996,
1997, 1998a, 1998b, 1998c) Nd 5D & DD, HiEKIZ/rAh
9~ % Dysdercus J&=° Antilochus J&, & 5\ MIITHER] T
o8k S IT- Armatillus J& (Miyamoto 5, 2005) OFE|Z RS
L CIIrge sl 2 o 5 Z A TE 720,

Dysdercusl@ |13 & L CHER T X047 7 (W
FH 7 A A FtMalvaceae) # &2 7 4 A H L R Bb
W % F¢H, Antilochus J& X Dysdercus J& D7 > 71 A 2
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¥ (Ahmad &, 1987) X° Dindymus)g D K > 5 A v
(Jackson©, 2002) #fiET H L WIHFEENHDH. T
4 H — Dysdercus J& — Antilochus J& &\ 5 fi¥) — fE &
F—HEEORIY, HEERDLZELTH MM R
TR A I E R & & B A TSR iU 7e
WRgExtge b 720 2 5 L b sy, ZAVE TITIEBUTH
IEENDDDOIT, TN RSN TS LITF
272N,

DONETIZBIRF S H2 U Z Gossypium spp. D%
FRIGREHZ TLEST27290 OKIR, 1990), HAEN
BV THET ISR D 5El 3 < AThbh R e oz,
LaL, HEFEITE b HE R RS TH DU #13
TSR OEHE ) BIR AT IS E D ik TR < ki s T Y,
FOFEL BT HERBAFRIZE L TR A SR KX
SHEHFL TS LW BLRAH S (Bottrell 5, 1977
Luttrel 5, 199472 ). UL, ITHEITY X HEHZBWT
HE ROBERRE R (IPM) OB 2 53 Ahvbi
TAVA, A=ANTVT, TIVN, vy, HERE
L E LT B M ToI D L) IT>TE TS
(Luttrel, 1994;  Fitt, 1994; Ramalho, 1994;
Sugonyaev, 1994; Prasifka®, 1999; Wub, 2005). =
NS OHE DO FNNE Dysdercus J& D J1 A L3 E R L
LT A RIIZ LB ss Le s, ZHUTE s L OMIEL
R\ Z 53 A 3 D Dysdercus J& O 53 Ak & 2 b O
END LB HBIRIIZE A EER RN EICL D
LOTHDLEZEZOND. TVT - 77V RS
& BE A G T BV - B AV s O BREIC S5 1 2 TPMR
FOREEE, BUEICBT 2 TH Y, Dysdercus & D
A DUEBBROMG L L CEE LR T de bR nE
HTH D (Bl 21X, Chemengich %, 1998; Ochou b,
1998) . &= @ 72 /> T, Antilochus)g& ® 71 A XN ¥ %
Dysdercus J& D 71 X I3 O AW EFEMHIER & & 5
X CEDERINFHEZ I NI 5 2 LIk, B - AL
HHI O IRIEIZ 31T DIPMIK R ZHEEE L, (L5 E A
WOFERZHT H7-DICKRE B RERFOLEX 5.

2K B (1993) 1 K, AHEHBICIET A A LEbY
ZFFOAMED Dysdercus JE D1 A Ly, $Tib BT Ak
v A LYV D. cingulatus (Fabricius, 1775), & A7
BB H A LD, poecilus (Herrich-Schaeffer, 1844),

VBTV UVHALY (YR a VRV ALY) D.

philippinus Herrich-Schaeffer 1853, X7 mym =
DIOHALY (R asayav Ry AALY, 70
VaUuTRYAALY)
1835 &, &ML D 1 FED Antilochus J&D 1 A 2

D. decussatus Boisduval,

v (Ahmad &, 1987), TR bOHLX=FRT T A LVA
coqueberti (Fabricius, 1803) 304925 & ST 5.
FEETIEA 7 ZOHEZTITHOATVWD DD, UVEOD
BRFEREITOR T RN, EEEOMIERBIC BT
2 FEIEMZRAFTRIT TE 220D, TV E TR
FEAEITON T RWINLDRY I ALTEHD S E
S FE R AETERRESC, BT A4 A BRI — Dysdercus
J& — AntilochusJ@& &\ 5> 2D HF TR=KR N A LV &
AW FERIEIN & & D XA REE TIT Y 2 &
X, EBICHRAENITH N T T Dysdercus J§ 0 71 A I
VN R AWENHEE L 720 TWAHEET V7 #EICB W
T, R=FR U H ALV %E Dysdercus J& 71 A L ZxE3
DAEMNE LGSR & L CORHT A 2 0Rk#EE D
LEZLND.

AT, HIETINE TIATON TE LT IR
I A DR =R Y A LRI BRFFRIC OV
THIE L, T ZCEMT DMENEDOME DT EIT,
BMETT IR T ALIFHER=IR T T A DT DEFH
BT DBEMEEZIT) Z LIk THAMCRIT 5 ERE
EHLMNCL, BIVETT AEYH A LVHEICONT,
BVETRoR YN A LVZOVWTOENEREITH =
LI X o TARREMFHEZ B DM L, BBV Ty EF
BICRIERE SN TWD T E P2 WP A LAHEITON
THETL, HBVIETEEERIET S

ZOWREDOEATICHTZ Y, LAFICAE &% D
SRS, ZZIESHBILR L B S. ARG
DX oHT oo 0lx, IFIEFEOARF TR, #
FHEEIR, IHIRTEE O HIEFR 6 A E TR~
SRVARALVEREFEYZ T ThDH. O
RO HLARNC, ERSEAMOKPEEN TS & o & — iR ST
DFDAMEE Th HMRFFERIZ LY, N=AR TR L
COAERRIZET D FARBIZRAFEN T TR Y, RIEER
Dk 2 IR E BN T2 T2, 1 A LD SIS
BLTIE, BERFOKREXRER, ESRPEWIEOK
EHEE R, AUNRFZOERIE—IC, EEE RO
LKEHK, HARERFOLERK, TEEKFEON
FUEERICIEREZ 5 033072, 1 A L HEOEARDH
HICBLTE, ZolEnicdbimE RFORFEZK,
EBRBEHAROIE T O Z MR, HRE—K, haEMm
K, KBRS BRI S O SIRERO TEEZ V272
Wizl AL VHEOATRICE L TIE, JoE A R R
T A —DEHERIC, SO RIS O — I
LR B EDEA =T E» DR R ERE W20 2.
TR Ui, JoEBEMOKPEZENT S| o & — Dl
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HTRK, EEREAOKEE NI v & — ST O/
B, RBIFERT /NI —HFA i, TRITVER, AbiEE
¥t v —OERME R, AHEBIEEOEAMER K,
RIGHHERIZ ZHR W22\, AEBICE T 5 5440
BT, KK, BRBARK, FHIEMK, 4%
BEICIZ S iz i2n iz, EBRAMEH OE T, Tt
B AMOK PE SR TR o — ST O R LER T IRICEH
WEEIC 7o T, R GIRHITEIT O 4 B RRR G, &
IR AHF I OMATIE KICIE, B oEmoLikico
WTEHEE O otz FEBRITHEH LI A L FHO—
BRI EBR B AR K PESERIFSE 2 o & — I 3 AT 0D Hp I ME SCER
12, FEBRIZEEH LR o — AR e v
K —DINEERIZ ZIRIEW =72z, XN AEICET
DA O BUMIRZR OBRIZIE, X N A E R R 5
FroHuynh Tri Duclk, X N7 AEHD #35 JLOVEMEE
Yt ZEAroOMai Van Haofk, Tran The LamK(Z 35l
FEIC 7R o 72, JTEBREARE W 0 S HE B TR iR E
DOREFIEMEKIC TN =R 7 A LY ORI 5 £
DTAFEBREAT > T2 2. EER MK EENIE Y
A — BRI FE B T N AE Y & $ KON ED
WFZEFTOBui Thi NganfKIZiE, TAHEBE T D A LT DR
BFBLONR=R I A LT OHEICET 5 EBRDEL O
WOy A ILRIFEE L TiTo TV EK B big, FHEIC
B AHIAHETITHIN W, TEBR AR ESE
WFSEt o 2 — ST O S — RIS, BE DRk % 72
AEREFI 2R RIBIC B T 2 fRm O AHRRFH T I R > TV e 7E
WL EBSEMOKFEZERFIE Y v — ST O R ST
FEOSAERK, EBBE—KITIHEL 22 DB Z W27
Wzl RS OB T BT D BRI DV TIRER
KFEOFERERKIZ ZHORWZE W2, 20D &Y
FLOITHTZY, FAEKF ORI BEREIZICIT TS
7272 & eI, hELEWEZnT.

RGBSR T2, RHEICHATIEICOZ H-ThH 5o
rFELEEANOETEL, £ELS ORI BSFo
TN HEIC b ST 5.

0 #MELLGE

1 BERETHARVADALVEOREE

T ARV A N HE (genus  Dysdercus Guérin
Méneville, 1831) 1%, B§7 A U WRFED D. peruvianus
1831 Z A A & 9 5 )8 T (van
Doesburg, 1968; Kerzhner, 2001), R OEGE: - 0l
BT A L, FEMY & L TREIIICIE R I B

Guérin Méneville,

RU BT T A B LTINS L L, FlR~K
RIFENZ <, WO EEaNRaMILR>TVnD
(Myers, 1928) Z &t 72 Enh, HL< O OLMEORSR E X
NT&E Iz, HEFRIRRITEE LT, IRIEK, =F 47
X, HEX, =2 M7V 7ROAMFIZHHET DI
DWW TiIFreeman (1947) OGN H Y, FEILT A U B
DO/ B2 DV CTldvan Doesburg (1968)
DRI DD . T R T A LTI 7255 Fi
R <, ERENOHIBIZI W TENE NS
fELTn5.

BARICBT DT AR A LT HiEliE, 2
A (1905) I2aRE D & Mo 5. AT (1905) (21 pE
THERYIALVERE LTD. cingulatus 1 FEO 3
A MZEF S, D. poecilus & D. solenis (Herrich-
Schaeffer, 1843) 73 D. cingulatus DHiz54 L ST
WHR, TOHIO2EONTIHMNFEL L TR D
T35 (Freeman, 1947; Miyamoto©, 200372 &).

Z O, R (1913)121%, D. cingulatus’y) A b &
N & &b, MEBEDIEAZ G LIZD. cructfer 13H
L LTSN TS, A (1913) RS TND
PR &9~ 25 &, ZofidLk s (1993) 72 Eic k-
THYEIXD. philippinus & L TH DI TV D FEITFEY
5. FAR(1913) BAATIZStal (1870) A3Pulo Loz D%
K% LD, crucifert U THIMEAFLH L TNDH DT,
FARS (1913) FE#E L7 D. crucifer 3854 & 720
BREh Y 4 BUK EIEZ) T o 5. Schmidt (1932) 1 D.
sauteri = FHifE & L TR T HITHTD,
(XStal (1870) 23FCH L7z & O Tid7e <A (1913) A3
FCM L 72 D. crucifer \[THS T 5 THH" LT L T
5 Z & )5, Dcrucifer Stal, 1870 & D.crucifer
Matsumura, 19130 MICIXTERER R ZER N D 5 & RIR
Shb. LML 7%N 5, Deructfer Stal, 1870 & D.
crucifer Matsumura, 19130 341 %, Freeman (1947)
\Z X > TD. decussarus Boisduval, 1835054, L
SNTVD.

& BIZEsaki (1926) X BEEDRT A LT E LT,
D. megalopygus Breddin,

"D. sauteri

D. poecilus (Herrich-
Schaeffer), D. crucifer Stal, Antilochus coqueberti
(Fabricius) Z &FTEY, "D. crucifer StalIXHLEKIZ
HEBEICAON, FIUTHHAATL RS LitanT
W5, D. megalopygus|i% D% D. cingulatus D%
4 & ST 5 (Freeman, 194772 &) . {LIE (1926)
\ZIEBRERIC 94195 D. crucifer % D. crucifer Stal, 1870
ELTWDZ EnLHIET 5L, D. crucifer Stal, 1870
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L D. crucifer Matsumura, 19130, JERER) /78R
MRBDHIIRNT L2725,

Takara (1957) (ZIFBRERIZ AT D Dysdercus J& & L
T, YRV a2UTHANYD. philippinus, 7 1R H
A L D megalopygus, © X T AR T ALY D.
poecilus?d STENH T LNTEBY, vayauyh AL
T OFL L UTD. philippinus MEA SN TWD & &
HIT, HICIZZKD (1993) HFiZL->TArimrya
TVNALYE L THDN TWATEDOEHEN RIS TN
. ATl (1937) 1%, R A#Ban— LB TRESH
7= EAKIZ D. philippinus O© 54 % HFEH T 5 & [REFZ,
RERIC AT D5 Ry a2 ALVHDOFH E LT
D. philippinus L C\5 DT, Takara (1957) %
TnEZOEEFIALEZLOBbNS. Ziudd & TRt
WD EIICHOMNTRAETHD L EBIT, vrY
VUHALYERT B RY 2T VALY ORFOEN
DRFNZOWTREDZ DD Z L 2R LT 5.

ZOMREGD ZRRTOHRICGHTDHEINDT
RV ALVEE, BARL (1989), KD (1993),
002 ICH TN TS 4FE, Thbb, THRIA
E AT AR ALY D
poecilus, >0 27V ALY D, philippinus, X7
o uYa YN ALY D, decussatusThHD. Hi2Fl
% Paradysdercus WiJ&, 1% 2 #il% Leptophthalmus il )&
(238 S 45 (Kerzhner, 2001).

LA L7eA 6, Stehlik® (1999) 1%, HAB LUEE
WA d 5 & SDd D. philippinus 3 D. decussatus 0D
MEETH D LML TWVWD. 2k 5 (1993) 12 D.
philippinusé L ORI TWDEOHHIE, Freeman
(1947) 125Gk ST 5 D. philippinus O REN) 72 R
#, ¥ebb, KUTEREAOETEZED, KAWL
BO/MEREFFO7RE L NS Z & LIIH BT #IR - T
B, (1947) IZ @k &4 T W D D
decussatus DFFORE RBRENREROPTIZEEND.
F 72 Beccari H (1970) IZR &1L CW D D. decussatus D
IR, 2K 5 (1993) (2 D. philippinus & L TR S
TWHHDE—FT 5. Ld-T, Freeman (1947)
(2RI STV D TERERY 72 51 & Stehlik & (1999) O
FZEZIE, HRICOMAT DRI a0 AL ERX
raiaya vyl ALVIERREE LTI IVUER
HIRNZ &I/ D. F7z, Stehlik (1965) (2 (FAANE H
WY B VR TREE S V72 D, decussatus DM
REINTVDEN, ZHITHARIHAT L 2O RV 2
VA ALVRE TR RE S Bl o TS, LLRIZ

A v D. cingulatus,

Freeman

L7722 L0, 2o 2 iE ST CIZ 031 7e i
BN ES BRI NTEY, Freeman (1947) % 5 Wi+
WELETIC D, decussatus®D Fi = ¥4 L X v - Fi (D.

cruciatus Montrouzier, 1855; D. fabricii
Montrouzier, 1855; D. crucifer Stal, 1870; D. simplex
Walker, 1873; D. papuensis Distant, 1888; D.

decorus Breddin, 1901; D. crucifer Matsumura, 1913;
D. simon Taeuber, 1927; D. jacobsoni Bléte, 1931; D.
sumatranus Schmidt, 1932; D. sauterr Schmidt,
1932) OHIZIE, WL D OMSIFENE D AlHEEN
BN LR EKT .

ZOMXTIE, AARCHMTDHI a2 h ALy
LRT RV ay AL E, 2O 2O
TEREZ R T EEB LN TWRNT & &, [FEIZRRY 2
HHEFEZ, TNEMSIO 2FEE L TlbhT&E T
Wh (EARD, 1989; 22K 5, 1993; #, 200272 &) Z &
Nh, ENENEMSILFEE LTl 28It 5. £
LT, #EofEE &t & b D Freeman (1947) 12 &
% D. decussatusiIARiH X OF T vyl
L FiRE (Dysdercus decussatus species group) | &
WHORBLITH S ZL L L, MATYRY 2B ALY
234544 D FE% Dysdercus sp. 1, Fa TR nynya
TV A NS T D% Dysdercus sp. 2& LTk
HITELTDH. INHLDORIZONT, AFEDOPTH S
HIZRE L H PR R EOBNIT O W TR 5 Z L i
T5.

THRY A AL VANE SO, $2bh, R
D.cingulatus (Fabricius,1775) & D.
cingulatus nigriventris Stehlik, 19653588 541 TV
DN, HEiFEnigriventris XY v & L RE A VUL B
T, BAZGLZOMOHIO b DTS
TWn5.

ERATARY T A DNTRAOHHLORKE SITKE
RERNEDENTNDEN, ZOERITHEFEHTHY,
RHEFBRORMER PO G, WRIZTTDIEETIRNE S
LT 5 (Starr, 1989).

K (2002) L, Miyamoto & (2003) 12 k- T, HPg
T T BB IR A RO NV R T IR T A LY
D. solenis ARG L R B DRCFR S N2D, AHEE
RFERGTIE6 A TAORGITREIZ L EE ST
WRWOT, FEEBCHEEICEE L TWD DT Ttk
<, ERGDAHTHD 7 4 U B Eh B vE O ZHi R
- TR LR REE S e LHER Sh T D,
Z OFflE Paradysdercus g I3 E I LTV S,

cingulatus
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ZDIENITH D. mesiostigma Distant, 1888 ¢ f1H
A S HERA M TREIN TVA Z EAALA TN D
(L, R¥E# {EF, KIFEFK). StehlikH (1999)(C ki
13 D. mesiostigma Distant, 188813 D. fuscomaculatus
Stal, 1863DFBHEA 2L I b ny, Stal (1863) 12 &
% D. fuscomaculatus DEHER)7250IR & Distant (1888)
\Z £ % D. mesiostigma® T RER) 72 FRalk ORI —E L
RN DD DT, ZOMmXTIE, AT HHR A
L D. mesiostigma Distant, 1888¢ LT H. Z D
FEIX Leptophthalmus 8@ |20 ST 5.

DLED X 51z, AARZHMLTHDD, HDHWVIE—RF
BOUCTER Lz EHER SN D IR TR S TWD T Ik
U A LVHIX, ParadysdercustiJgE DT 1T T) A L
YV, BEATHRYIALY, NULXTHERYH ALY,
Leptophthalmus gD 02PN A LY, AT 1
VRV UTAALY, FFTARYIA LT DEF6
Fliesd., 22T, ZhbOBRBIZOWTHEIZFE T
5.

TR T A LY

D. cingulatus (Fabricius, 1775)

Fig.l. (KR15mmMSt. BEENIIRG. AT 3R A
THIRIE A A, ARBITEE AR A T e bn DI E 5 A% B
7y, FEEHPIICEOOBNR DD, INERITE
B Ths. M EIIEAT, WHEmIERAT, &6
DEMNABIZIR->TERY, MR >TnD. FH
[ SN

EAT IR TIA LY
D.poecilus (Herrich-Schaeffer, 1844)

Fig.2. BAE12mmWNsh. mifi5i3@a<T, 3450 113
A, ARIEA. AT SRR A TR O IRE
HAREA LR, FEHPRITBEDOHMNRH LD,
DEAUNIRERFERERE R DY, ERITHETDHHO
bHdd. FMTEEA.

INURT IR T A LY

D. solenis (Herrich-Schaeffer, 1843)

Fig.3. {AE16mmMst. TAHRL A A LUNTE LT
WA, MR- T2 W IRE T, RIS S
DOEREDOBHLOJHFHNIK B0, ANERDSHIE &[T
BANRDPSTEADWRETH DL A0 R2 5. AT EA
72D, A BREI A TR IRE D D

vuYa Yl ALY Dysdercus sp.l

Figd. (KE14mmASh. RAOIHEIR A, LhHOH
EHIIRENSBREE TOLERND L. AR EIIRAT,
AT U R EDBER D Y, WIS A @, MO
SOHURIZ L ALV, BEHED & AT w3k il 2 0 By
55\ BTAOFTHRIEIREA T, WA CTWDHIREETIE,
FROBESIZAEOX NG L. FIHITERE.

IR LI BB R, B - mREEOREARE b
Licil# &SNz D sautersr Schmidt, 1932 o 4 %
(Schmidt, 1932) (2fH Tl < —FT 5.

RArymavayavy ALY Dysdercus sp.2

Fig.5. ARE14AmmWNA:. FAEIIRA. AT HEidR A

Figs.1-6  Appearance of Dysdercus bugs inhabiting Japan; 1, D. cingulatus; 2, D. poecilus ; 3,

D. solenis ; 4, Dysdercus sp.1; b, Dysdercus sp.2; 6, D. mesiostigma.
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THIERERA . MR IT ] & 0 PRl T UL T
WA SR & TS RXAIRE L 0 BESTRV. RO AT
FARET, WAL THLRETE, PRoOBEEIZAH
BOXKNDHD. AT EA,

FIZFE LB e S, 7o VB - U2
FEDIEARZ & &\ ZFLH &= D, simon Taeuber, 19270
¥ (Taeuber, 1927) 12HBEHTEL —7 5.

FHT IR TIA L

D. mesiostigma Distant, 1888

Fig.6. FE22mmMsT, FAETRETLE N H D
Dysdercus BO T TR RO TH S . FHBITOCRE
. A, A< TATEH D W AETER,
AR RN 5.

2 BERETHRVHAALVEOSf

ESHIZZIT, HRIZOMLTODD, HDHWVIE—kK
ANZHRER L7z L HER S M D fER DS REdR STV 5 6 FD
TARY A LVEDZANCONT, ZHE TOLHERIC
RSN TVDNEICOWTER L TlE 2. LR, 4
R AT WIEIZFLIR T 5.

Taeuber (1927) IZ (X A A4 7 & v B A & D.
mesiostigma, BAETIIL 020 ALVEHE LT
FLOONTWDHFD, simon, NV XT BRI A
L D. solenis, D. megalopygusk U CT A1 T1 A
LY, BEATARY T ALY D. poecilus DIEny, HA
TRAMREL LTRESN TN b DO LIFRRLIEDD.
philippinus Herrich-Schaffer, 18530 7 ¢+ U ¥'> d
2L DSMABIRSATND.

T (193D \CIZREALEEE (FH) <o ayary
B A LD, crucifer Stal, 187035445 &N T
W5,

Schmidt (1932) (LMD & Db ETens, 7VT %
& LI O RS D A LR 2 E bbb ThHY,
Freeman (1947) 72 Sl X > TT AHE B A L v D.
cingulatus ® ¥ = % 4 & L CH b T D D
megalopygus, 7 1R T3 A L D. cingulatus, t A
T AR T A LY D, poecilus, VX T KT A L
> D. solenis? 137>, Freeman (1947)I2LD, Wil
HoRTa YT ALVEELTELOLNTNDD.
crucifer Stal, 18708V A MzhiFohns & &b, &
BEEPEDIEAR 2 & LI LD, sauteri Schmidt,
1932, A~ M7 EOEAREZ L LI LMD
sumatranus Schmidt, 193223528 S, Z O 2FEDOH
k%72 D. philippinus, D. simplex, D. simon, D.

crucifer, D. decorust OFEHMIENBRINTND.

Kapur® (1956) (2131 > RIZ44i3 5 Dysdercus 8
FOSMNKTRENTEY, 20 8FIZIE, D. solenis
RS HARESH (Vayay U ALTVEEY 2L
RTHE) BEENLTVD.

Stehlik (1965) (21X v VREBICT HARY I A LY
DFAFED. cingulatus cingulatus & Wik D. cingulatus
nigriventris (A4 V~UVBIZHEE), R 2P0 A L
CH O KW FRE D, decussatus decussatus Boisduval,
1835304 D RSN TN D,

Beccari® (1970) 12215 & Dysdercus ® HE%:T, 4
EIZ LT 2O 2 FBA2F 6N TS, ZHUC
X, BRIZIED. decussatus 1D B34 9%
LEINTWD., ZoE», TR ALTD.
cingulatus, A7 1R T A LT D. mesiostigma,
B AT AR ALY D, poecilus, NVXT KR
ALY D. solenis Y A MIHIT HILTWEHA, HA
(ZHMT D LRI STV R0,

Gross (1975) [Zl1Z =2 —~7 U F 2B T 5 D.
decussatus DN FEEE SN TN D.

Kerzhner (2001) IXIBALKIZHART DRI A Ly |
BoORETHY, AARICHMATHHE LT, vrYay
ALV (1HE L TY R M EFLRTWENR,
2B EMREND), AT RSN AL D.
mesiostigma, 7 W RTTA LT D. cingulatus, t A
THIRY T ALY D, poecilus D AFE (5 iz G L fif
WEhzd) BTN THEY, TAbLOSmENRTLIEIh
Tn5%.

R (2002) IZBRERAN B (204042 71 A L B O B#ET
HY, EALEIOCHEIZBEN -3 moiE s, ok
THITZIC Rk SN2 DORERD, FNZENPIREI T
RENTND. ZORGKICEWTH =20t L LTH
RENTWDOMFEEICBE LTI, vuday AL
VH O (ZOHBTIIERDEY, uYav P B ALV
D. philippinus, A7 v vy a7 h A LTI D.
decussatus DFAH BT THINLTWD) 2FEDOMOFE
W27 I3 hneEBEZbNS. LonL, ERLEIO
SCHROFEERD Z D 2 FEO N IXFEORENR & 5 &5 %
RITIITNT 2N T, $R(2002) THZIZRRER S 725
HOFTERD B, 2FOL 0L 270 A LHEOEHE
TEDMOFEE LTI D Z &I2T 5.

AARIZOATT DT IR T A L AAOTED 5yAfi % R
HI7e#iPA TR &, Ll EOSCHkOFER 4 #E LTl R o
EorlcELwons.
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THRY ALY
D. cingulatus (Fabricius, 1775)

P PERITA—A R T Y T

mEE (KRR, MsEs (GhEEE, il
B, WERME, W), kEGEE (BLE AHEE,
E R, TaRE, EWREE, SIEE) 68, PEE
i, WS, SUAL, TyHhh Iyxrv—, FA,
RbEFL, Hby, SLAVT, AV ET, Yy,
WY, RBARFE, T4V EE, vy IR, T =
UN—, Za—FX=T, Za2a—TANLTFUR, YuaEy
Wy, =a—HL =7, =X M7 U T

AREEI v ~—, AV RNRLT TH=AZATNT
THAi L CW5 D. koenigii (Fabricius, 1775) & fEHEN
WZPTWD L &I, FFRATANC M L TS &b
ns.

ERAT IR TI ALY

D.poecilus (Herrich-Schaeffer, 1844)

HAPERIT Y ¥ 7.

e s (S, SRR (AHEE, HERE, 5
MES, BE) BB, TEES, vxs, 7ota,
Sy rv—, A, NbF LA, wLAVT, Aw b7,
Ty U, N, KA, 74 VR

A= —F=T N —A TV TITHMT D
D. sidae Montrouzier, 1861 & JERERIICIEL TV D & &b
2, EIFMETAIZ A LTV Dd &b s.

INVXT AR TA LY

D. solenis (Herrich-Schaeffer, 1843)

PEHIE 7 ¢ U B

Selyakly (R, PERE)
ATz,

VRV 2y VAL UTERE

D. decussatus species group

D. decussatus OFRPEMITY 0 U BERI—T Ly
LB

ek (BEEBLMEOMEER) ; A5, PEEHE,
A RYTHE, v b=, RV TV, Ty Hes
M, =3V, A FRYT, T4 0By, =a—
¥=7, YuEViEE, A=A 7T

Freeman (1947)|Z X » TD. decussatus D#HizH4
EINTRETZE DY, FD ORISR E i
TWAREEMERE W, 2 2SR LI afhid# 03T
O EFLMEEO N TH 5. BARIZHAT 5 2D
RPN ALVEOSMICONTIE, HBVIE TH
RS

74 U, RV,

AXT IR TIA LY
D.mesiostigma Distant, 1888

FEAPEH T E - E.

RS (BERE), MllsEs ), EEHEE
(AR, WRE) ; PEBEE, 1 Py $sE, vLb—
PRy, RVTUH, AV RXVT, 74V, Za—
¥=7, YuETriEs.

PLEZHEICE DD E, NLET ARSI ALTD
DA 7 V7 BWERIZR 5528, LSt/
W7 27 MBI IERMIL L T B EE 25D,

3 MWMEFTRELTODTHARVAALIUEEEZD

AR

T HIR T H A L HE Dysdercus & G iR U A LY
BlPyrrhocoridae® 7 A A (3T EICEHEL L7 H O N
%<, 72T Pyrrhocoris J& O X 5 (Z I FRPEMME T
T LEBIARORE FIEFE L TV D b ORZ. ZOHT
Dysdercus J& b+ RIZFEL TE Y, TOHFITITH
FICETLEEFICEFEL TOSTEL H 278 (Adis b,
1982), MR EIC b L7 f e —REE L E 2 5.
Dysdercus J&1 313 & A T X TORENEE ORI O
RO TWAM, HiW) B CAEIET AT & TR Tide
WwWelbhs.

TARY I A LVET R TOMMBREER L L TR
WENTVDDITTIERVA, FEEHE LTI LEE
To7 A A HOMWMIZKE <KfFL TWD 72D (Ahmad
5, 1987), MfEFERL LTHIROMRL SR TND Z
W, THRTIALVFOAERERIE DR E 7—D D
Lo TWA., TUT - AT =7 M T,
D.koenigii (Fabricius, 1775) INT 7 H=AH LA
K, Txr~—lCEsHE L AU 74T (Chauthani b,
1966; Kamble, 1974 ; Quayum©, 1980 ; Srivastavab,
1995), T HhHARTH ALY D, cingulatus 754 > R HE
MHA L R, WEEE, vV, 1 X%
V7, 74 0FEY, ma—X=TIZELIMIET
(Maxwell-Lefroy, 1908; %5, 1975, 1978a; Ahmad®,
1980; Dhiman 1985; Siddiqi, 1988; Ambrose®, 1999),
D. sidae A —A 7 U T7ALE T (Ballard &, 1928),
7 7 U Jp Mk TI1X D. fasciatus Signoret, 1881 & D.
voelkeri Schmidt, 1932 7% & — 7 T (Fuseini & ,
1975b), D. superstitiosus (Fabricius, 1775) 73 F ¢ K
T (Galichet, 1956) , D. fasciatus » A — % T
(Whitfield,1933) , D. intermedius Distant, 1902 & D.
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v 7 KT (Sweeney, 1960), 7 AU
H Hilk Cix, D. delauneyi (Lethierry, 1881) (=D.
fulvoniger discolor Walker, 1872) 23> hE v b
C(Sands, 1917), D. peruvianush -~/ — T (Berry,
1951) ffEd R & LRk S, THETICEHERLE LT
MR L SN TERERRDHD. BETE AT AT
ALY NTZOFERICRS>TND E W) R LR 5
DD (KRG, 199372 L), HETERDL LT, TH
R A LY DOFRFRIE Thd D ATREMERIEF @,

AARIZGAAT DT AT T A LVEO ZHVE TR
SNTOLHFEEMEDIUTOLEEY ThDH. THHRTT
ALNFIV2aUFav a7 d A, ZFTHA, TF
NIRRT, TEAY, KT, NMERDA, UH, XU
Z, AT, TAHXY (K6, 1993). e AT HEY
B ALVEY~ 7T (JIIRG, 1975).
TN ALNEAF NIRRT, NA AN A (KD,
1993). X/ mvuavavlhHALVIELY Y, 797,
FANTRY (RKD, 1993) ThHDH. LnL, Znb
FDNT B0 ESIH L7z D THY, ZhZEh
DEZEOBENCL D O TIERVOT, FHHRFOLENR
boEEbns.

TAHRY AL DT X OHFEL L THEIC
H01F, REEWHIND LT o TREDIER 2%
HEELRNoTY, FEfERtEnD 2 EIcko TH
MIEHFTE L 22720, YR K o THEOMHENTF
%émtbewi EHENREETH LG L, THDOR

VIR GS 3 DA 2 899 2 IR E OS50 8 5
(Wlthycombe, 1924; Ballard &, 1928; Williams,
1934) . T AR T A LHOIEL "Cotton Stainer" (%
T H OO EEED L5 Il T MBSV TN D
(Williams, 1934; van Doesburg, 1968). W9 1D
A, REHRINHEY Th L RENEEEZZITDLEND
RIZBWT, FROBEMES THRFNEEORE
BREL D,

T 1R T A DA EEANT KT D MR < A
(Mambiri®, 1988) 126 70 53, T ORLERASEE L
e LT, —ICBEHE AR Z W (Southwood,
1962; Dingle®, 1973) Z & &, BAEONER TN
FETL2ZERHITF 5N 5 (Sands, 1917; Tengecho,
1994) . %E(wmw*i7ﬁ$ywxby@7&lﬁ
~ORMTENZOWTOFRBNH 5. A (1978a) 1T
E, VHORENERLTLL DL, THARTVIALY
RGO BSENITRAL, —HEA U @RS
TR LEINT 2723, ZRERFICEBEI 2K L

fasciatus N =

vuya

I L THD. BEHGHBEALEST DRI T DA
OB T B2 W < OO FETI T T\ 5

Edwards (1969, 1970)1X7 7 U BFEDT KR H A L
O D. intermedius DT D FARE D FEPER S
BRAICE > TRIESN, RALEVABEBRLTND I &%
Bl 522 L, Davis (1975) 13 D. fulvoniger @ M3 i %
L 72w & FRAI & ik o e, 2SR I3RS DA
oy Iz IZ R <, %%«w%ymiofﬁﬁ%ﬂm
foyfmasnsZ PNz, &6

{2 Nair &

u%%l))i7wmwaAyVomf TREFAAT D
RN BEETH Y, BHOEBERSCHIT LT

O DITRAR DR R 2R ET 5 Z & 2B S LT
5. 77 VAT, D. voelkeri7s E DT H1 KT A L
VDN KRB BE 2T 5 2 ERPIONNTRY, DAL
THEONKNZRBEHD Y X AL (Duviard, 1972),

HATBR O RS E-CARE N A DR E) & DRED i U EZ’L'C

W% (Duviard, 1973, 1977). {REE MY, T7obb
REFED TR VB AR 2 Y RS &, T AR A A
LAVHEOBE LR T S®LZENTEDL L VI LR H
v (Williams, 1934), BAOTFERPZHE L TU X L
DEVWEFRENTHBELENFETHD OO
(Chemengich &, 1998; Tengecho, 1998), M4 DL
B EMY LSBT DT AT A L VEOARRIZOWN
Tu,:nif’i“<wﬁmﬁ%$%@wm,wm
Tengecho, 1994) L2720 E 9128 b.

T IR I A LSO AETEIZOWTIE, ShlfEicsy
TELIZHEF RO LN HEETEICEAT 2058 F 6 b &
% (Youdeowei, 1966, 1967, 1969; Melber, 1979, 1980;
Monteith, 1982). 7 7 U W pED D. intermediusTiZ,
BRI O ERHZES R EE Y, EEOERIZITEN
MBS LT 5 (Youdeowei, 1966). £7=, mHEE TIX
BEEAEFA L, FECHENTNY, RAJBA B OIIERF
Z & # 3 5 (Youdeowei, 1967) . D.
Gerstaecker % H O R IR T BY 72 B 53 BE -
LT % (Melber, 1980). 7 WA 71 A L AFRICHR
R LB EN RO EFFON, Y OBEAVEITE
EHHREAE EBEEL TWDAIREEN HD. T AR A
LU L FRRICEER R AE D~ Y A A L Coreidae
DO RN NT, FHEKIZT7 = v ® 2B L
TV Z EBWBENIZIN TS (Aldrich 5, 1978).

T AR I A L VEHOBEL NIRRT W b
bR 5D (Myers, 1928 ; Zrzavy, 1994; Zrzavy
5, 1997). BEEIT—MRAVICKEUT & 25 & % Bk
DRNRNDH D E SN TS (Wickler, 1968). 7 A&

cardinalis
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B A D FITBNT O EEOE OO T 2K
Wi e S #mENH 5 (Willlams, 1934). 7 B KR
T A B FADEER OB LT ORI AR A by
HUSORICL RO, &I TFHT A LT
Lygaeidae~ % 7 7 4 71 # i #ifl Lygaeinae CHEZ T
Y, xZTFTHNALVERERR L L TEEHAY
WZOWTOARBFRFLENRTHLIL TS (von Euw
5, 1971; Duffey &, 1974; Sillén-Tullberg &, 1982,
2000; Sillén-Tullberg, 1985; Evans®, 1986). von Euw
59Tt A a3 v ¥ a vF Y U Nerium oleander
TR & T HEEN RO 2FO~ X T )T A
AVHEHOERND D FEMPIE E DA 7 7 cardiac
glycoside & & i L 7. Duffey s (1974) 1352 0¥
D~ X ZF I 1 A N O—FE Oncopeltus fasciatus
TEMBM TCHLEERTITAEROALF by T
Asclepias syriaca 7> 5 cardiac glycoside % L %
TEHZ LR L., BENRCOEOST T AL
> DO—FE Lygaeus equestris|$H > Z & Tl & % 5]kt
LCEY (Sillén-Tullberg®, 1982), [kt oo2s FAl %
AWEERTEEREAO L ORL RS, AR5
WEETDHZLICL D2 EdURENT= (Sillén-Tullberg,
1985). AElexavF s by LEREOEYTY I THET
EENRAEOT T T HAI AL DO
Caenocoris nerif \XFRRIC B OUE L ST 7203, HER
fECH TR E < E&fk -7z (Evansb, 1986). [mlfk
OFEFT, IFRFETHDL M EHNEERTHELR
T\ % (McLain, 1984). 7 AR v 7 A LV HHOBER
BRI, FEEM CTHLV YO ECEENDHE
Ty RN ERERNICHREFL TS 2L ERRL
TWD EWIMEDNDH 57 (Fuseini b, 1975a; Aldrich,
1988), X T F W ALVHIFEFELIMES LT
. Lo T, THRTA ALY OBEENEEIT,
Ra T HBETHLIONA YEIRETHD DN
(Wickler, 1968), (Z-o& D bho TWRV., TRV
A LR~ LT FH A LR ED LS I
7R B DT A Ly TR RARO RPN ENMERIZH D
(Schaefer, 1972). T HHR T H A LT OISR OEE
EQUWSNDMHICEL TRHHELVWHER D S
(Farine, 1987; Farine®, 1992, 1993)

TART I A LD IT D8 LWL e LT,
Bl & e A I D I ERE & FF A O T & OF A
BREW 7= b DN B 5 (Derr, 1980a, b, 1981; Derrb,
1981; Kasule, 1985, 1990). 7z H, ff& LTHHD
RERCHFICREIKFELTODT AR A LD

BIIZ L T, WERWMOBIIE, #EEOFHPETATE L
T DRERFVER Lo TV D LEZLND. T
FA B ORPIIARAREDOFEN LA, BEAEORS, A
AMETIEH AN EBIIIISZFEAERARLIZEALFRIL G
DLHY, EHEHUIIEF TR TH S, Derrs (1981)
WET7 7 VAPEET AV BPEDT FRT T A LFAIZEBNT,
RORE Z & FIHHEMOARER RN D, BHHERIE )
BBENTSHBEIIHEIND L THILEZ., Tbb5,
KWOT AR T A LVEE, BBVIICE ATZ RO
FEELEDIDREERIN—ED 5 BRE ORI R S
U5 BRI 7 R AP D F ER) 2 R AR LT, K
HOY % L5/ TEIL, TR OREN 2725
ERENT DOMRIRT 5 ("specialist migrant colonizer").
HRLODT T 7 2 T A D BUTIRBARIE & OB EPECIRIR
MeaR 2T, MR IRARARYEORE & e~ L IFfRY, 2
MBI KV SEICAETET D, SERRRARRMCHEARYED
FEMYORETZIESFIA LT, X0/NEIOI% 250
A TEFET 5 ("generalist migrant colonizer"). /)Nl
DT AT ALVEE, REAICZ LV, RHAY,
ZEM BN e b F I AFAE T DEARMESRC LR AN E D%
T OFEFZFIH LT, b/ NLOINZ D HT opETe
el Lo T E ST HDEOICEMT D
("non-colonizer") . Kasule (1985)(X7 7 U B FEDT F
LT A LB ONWT, JERER R RO B R e A 92
RENTHS, LTFLbbTUIELRNT D BHHHD
?, Derrt (1981) D FRT 7 U HFEDT F1 745397 A L
VHIZEEH TUTESL Z EEA LM LI, L LR D,
FERY & ZRNMAFT 2T AR T A DTSN T
DRI 7 % FH OF AR TR CHuk L 7= B4
FEEXTHETIATONL TR, E72, TVT, A87=
THUIBC AT DT AR A ALVEICEL T, 2o
FEOBFFEIL Z AL E TITATDIL TR,

4 TFThKRDAALIVEOXRE

THRY T AL GTeR T A LY ERHTES
DT A LIFEO RKBEEIZ OV TlESchaefer 5 (1987) 12
FLoonNTHY, HEFIZBTIEY N A=
TachinidaeZs EOFFAMERFN L < @& STk, H
fEFUZB DT AEE R Z < ik ShTnsd. 37T
IR L H1S, TART I A A VEITE SN RO 5
Fol-oh, HAVIERNCEEOSIMEEEZ T
HI20h, EINTWDLIHEEIZIE, MIFERED
BHEEN & 70D TR, BFHEEMW O & 513
2, RBETHEV VA AEER T I ALVROR=FRY
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A LVEREMNE RO P LITFETH 5.

RO A LT O—FETH 54 2 A FiReduviidae
O Phonoctonus J&X7T 71753 7 A D M KL E
LT 7 U HZBWTE <M &0 Tz (Marshall,
1902; Schouteden, 1916; Stride, 1956a, b) .
Phonoctonus J& DY H AXT AR T H A LKA L FER
\CEE N ROE 2 FEOT2IT T, iRE —iRE o
BAGRIZ & D TR L DBEAAMEL TN D & S PR S R
~_xHTHD (Marshall, 1902; Schouteden, 1916). A
v NIZoAid 593 7 A O—FE Rhynocoris marginatus
Fabricius b EE AN AR LR LT DR A LT 2R
T ERMBITNDD (Ambrose H, 1989; Ambrose
5, 1999), ZOVIHAIT IR T T A LA EMIC
&4 2517 TlE72v (Ambrose 5, 1983; Haridass &,
1988). R. marginatus\IfICHDHT R I A LV DE
EREL DI EHMBEEBEMT L0V WENDH D
(Ambrose 5, 1990). [FED R kumarii 17 1R 7
ADTVEMEL, BETDET AR A LT D
IWRIIRLETED, TEZOWENBALT D L0 5 |EN
2% (Claver®, 2001). [@OFTH T 2T B AR,
fuscipes (Fabricius, 1787)137R & B A FLGH & Lim& k5
W7t C, HAENTIIAESEEHESICOMTHZ
ERHBATNDDY (bR, 2002), FHEROXISR L7425 AT
BT DA L. YW A O —FE Ectomocoris
ttbialis Distant & 7 B K v A LV T 5
(Sahayaraj®, 1995-1996, 1997).

T AR A LR DM AEMEREE L THRE S
NTVDEH I —DDHALVIFR S A LTRON=
R T A LV Antilochus J& T D . T AR I A L
VHOMRE L LTRER Y A LYV A coqueberti &
DO THE L2032 5 < Corbett (1923) THDH. =
fii (1944) IZIXTRBICB T 2V X DERTHLT AT A
ALVDOREE LTRERT T AL EFT I A LTF
YETFTHANALVERO AT T FTHI ALY
Spilostethus hospes (Fabricius, 1794) 23 & 17 51 T
WBR, VA TFHALETREETH D Z &0
LINZIROTNDDT, A~ F T F I ALV
KThH DLW FERITRWR AR THSH. X=Fv
H A It Phonoctonus J& DY 1 A L [RIEE I 1Y
Rt ERD, BETH DT AR A LTI RIS
2L T % (Chauthani 5, 1966; Quayum &, 1980;
Dhiman, 1985). =R WA LUIET DR T A A
YOF,pTeT )BT LV IBELRLL D O
HH, 1975).

5 THARVHAALVEOHEBELLTOARZR
DAALY
NR=FR v ALV A coqueberti [FKE18mmN4C,
TIHRIAALL LYK TH D, RITIRAI
ROMIRART, BIMO RO EITRATH S, B
IR CA BRI REA, B ORMITRE, REIRA.
BARMIRENGUET AR T A BB TO D03, NER

10

™

Figs. 7-14 Appearance of Antilochus coqueberti and Dysdercus cingulatus, 7,

A. coqueberti male dorsal; 8, ventral; 9, female dorsal; 10, ventral; 11,

D. cingulatus male dorsal; 12, ventral; 13, female dorsal; 14, ventral.
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DSHIEE & R CREC R R TH D 2 &, AT g
ICRENRN L &, EEEL OB H ORI L eIl
TWRNWZ LT, THARY I ALY NERGITHNT D
Z N TED (Figs.7-14).

Kerzhner (2001) 72 ElZ L, R=Rvh A LU0L
AV RMBE, AY RUTE, v b—EEnhbA v
KR TIZELH,, H15, AARIZHAT 5. Taeuber
(1921)1% 7 ¢ U B 6 5 FED Antilochus J& D78 2 7
ALV EEELTNDEN, ZOHIIR=ART T ALUE
GENALTVRNDT, 74 ) EUIREF YT ALTHR
AT B AREMIHR W & b s, AARTHID TR=7h
UHALVRNRESREOEREETHY JIRG,
1975), ZOWEE D DR RIZB W T, AE LS
TONMTMOENTE LT (FAD, 1989; %2k b, 1993;
R 2002), BARIZBWTIEHMRFETHL LEX LT
7o (KB, 1993).

AARICEBOWTR=A U A LU, Bl S OTEFK
BT HDARMED E LTI Mo TWD T A A F
(Malvaceae) O 7 A /~~ R 7 Hibiscus tiliaceus L. (]
i, 1975, Walker, 1976; Nakanishi, 1988) &< B -
TV, R THD EBZZ LN TV (IIRG, 1975
LKE, 1993). R=RUH A LYNHRELZFSZ &
FELIMALMLEN TV 20 59 (Corbett,
1923), ¥EAHCE VT HER=R T I A LT NT X OER
L RRR S CBIBRIEAN 3T D MR T Bl b
H BN (Singh©, 1977), ZIUIR=KR T I A LT ET
AR LTI A BRSBTS 2 L1 L HRREE
IZHESNTWAAMREMERE N EE X L.

REKRT T ABVINT DRV ALNVEOKELE LT
WO TAREM BN T - D1, & kR
(ZHE OWERE 5 THRVES B ORI HES L Tz a BA
iz kb oL b (GEH, 1975, 1978b). L
UG, SE&HOPFFEIEHRIEE &) B 2 dipio
TN TN b DT, TR EIN TN
DICEHER DT 2 > TRV OBIEFITIE L EN .
L7eMRo T, RERUHALYINT AR ALVHEED
KirE UTERBNRBEMTbL, T2 %o
ELTHERYO L DI Chauthani s (1966) IC L5 H D &
B . Chauthani® (1966) 1%, FFRANZEI TV D
REKR VDAL ET BRI A LT O—FED.
koenigii OIS EFRIRT D E L BT, 42 RO
IZBWT, RERT A LUTI0FITIES VA 127127
HERIIWRI D VI RABEZEL TS, ol
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Fig.15 Seasonal changes in day-length (upper;
upper right axis), monthly mean air tempera-
ture (intermediate; left axis; daily highest,
mean, and daily lowest), and monthly precipita-
tion (lower; lower right axis) on Ishigaki-jima
Island

THY, BREKENI0CE THD 2 SI3EE s,
kbELSDD7TH, 8HDATFHRIRITH29CTHS.
WEIZHEN TV A TDRIRO BiZEIT/hs <, BET
b HRERIENMCEBLZ D Z i3, VA Mk
KENZZID T BIZZ 0, kb7 2 A T1225
mm, f&H% 8 H T248.5mmTHHDOT, FHHEE L

HIBT AR Y, FEHICLDBKEOEIZNIEZES
<7y (Fig.15). L Lans, WFRoZE b Bk
BEOERICEDBONDRRESALELEFAD. FHICA
BEBESLT 508 5 CTRAKRIIRE S RRY, i
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13395y, A ZERi# TLORFEI38% Th 5 (Fig. 15).
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WAEGATTIL, WA XY, Jadat, FAA¥, 7
UNRZ IR EDED, THA B E LTT A B4
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1975; Walker, 1976; H7§ 5, 1985; Nakanishi, 1988).
JRAIIY b Uk, ZoNa, STy TR E O
MEWNED, BB S S 2. —EiciT~ = —,
PNAA TR EORERRIEE D RO D, mEIERS T
L0, TAAHMEME LT T A ROF T T
Abelmoschus esculentus (L.) Moench. 73 8 # # ks &
NWTWBHIED, U X Gossypium arboreum L., 777
H. cannabinus L., ¥V #FD A x5 v b Pachira
aquatica Aubl. O ER 72 T —HMTRLNS.
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DHFEE L TCOT A A BiEmE LTT Ao ) %7
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LELTHbLNLTHDIOIE, ELLiEYF~7ay
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AHEETIEL EIZS T =7 4 A BOWM R AEET 55
T C PR 21TV, MR 2R TR A 21T 5 BT ORIED
TeoDBHF L Uiz, e CIEmS o IRF T H 5 EHY
JIRRWOEFARICAER S hiz b o L b o A4~
AU, X~ ARy, WEHOLDERISGIVRS A
FlichEF SNz & b b A d ~vAhy, hxo<wn~
Ry, ®UH /%, ALMOKEKRA HEOHEREH VO
BALEDOND T AN A TIZENT, AEBTIEAD
NI olerm a7 ALUVITONTOREEZIT-
-
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Table 1 Plant species on which Dysdercus nymphs were observed in the preliminary investigation

on Ishgaki-jima Island

Plant family

R . Japanese name
Scientific name of plant species P

D. cingulatus D. poecilus Dysdercussp.1 Dysdercus sp. 2

Malvaceae Aoi-ka
Abelmoschus esculentus (1.) Moench. Okura
A. moschatus (L.) Medic. Ryukyu-Tororoaoi
Hibiscus tiliaceus L. O-Hamabo
H. rosa-sinensis L. Bussoge
H. syriacus L. Mukuge
H. mutabilis L. Fuyo
H. makinoi Jotani et Ohba Sakishima-Fuyo
H. cannabinus L. Kenafu

Sakishima-Hamabo
Takasago-Ichibi

Thespecia populnea (L.) Soland.
Abutilon indicum (L.) Sweet

Malvastrus coromandelianum (L.) Garcke Enoki-Aoi

Sida rhombifolia Kin-Gojika

Gossypium arboreum L. Wata
Bombacaceae Kiwata-ka

Bombax ceiba L. Kiwatanoki

Chorisia speciosa St. Hil. Tokkuri-Kiwata
Pachira aquatica Aubl. Kaien-Natto

+ +

+

+ +* +
+

+

+

+ +
+

+ +
+

+

+

Tt

+

+

+

* based on observations on Okinawa-jima Island.
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NYRYPEFE L TWDEFIR A 0FT, hdo~73ay
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Fig.16 Map of survey sites on Ishigaki-jima Island: Yasura (A), Tamatori-zaki (B), Nosoko (C),
Sokobaru (D), Nakasuji (E), Sukuji (F), Yarabu (G), Banna C-zone (H), Banna E-zone North (I),
Banna E-zone South (J), Banna A-zone West (K), Banna A-zone East (L), Sports Park (M),
Hirae (N), Tonoshiro (O) and Fusaki (P). Triangles indicate the position of mountain peaks.
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Table 2 Survey sites of Dysdercus bugs on Ishigaki-jima Island with reference to environmental
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LANATE L CnD. HAEDO L OROMMER SN O
TEREIR OO R 8 2 WXL
- Hxv~T I TSNS

TRDNARPTH > T273,
PR~ T I TN ELE
XT3, THATUIR ERREEEZER L T,
DOELN3m~5m< HLNDOY X ~T7 97 Gt
—H AR E L.

7

E {hf5

TS D B A OSSP AT D ITALE
WTWABIZHE LTS, BORII AT E
DOBFITITMEERNFZE L TBY, FF ~R &t

WZHFX v n~RT, NAIAXY, suadS, AN

X, TUNRIIREBRHERZ IR L T,

3m~8m<LWVDA AN R YR T E
@Uﬁ%@*%%

FofH

A OIS AT
T OV & 2 TG 7 (2B 72 15
RHENFEL TEY, ZO%NE|
REA, AANATRUIR ERFEEZTER L TV,
3m~8m< BWVDF A NIRRT BT REED & T

BHRL L.

PH5

G BB

AR O AETEE A HPE 71T

features and host plant species of each site

AR L L.

ZEEXH LTV ARt
I LTWA. BRI
CIXER Y OISR AR DN

REHLTWARBINS

Site  Locality name Environmental feature Host plants Approximate survey area (m?)
A Yasura Pasture Sida rhombifolia 2X102
. . o . Hibiscus rosa-sinensis 4X102
B Tamatori-zaki Artificial garden H makinoi 9% 101
C Nosoko Roadside near mountain H. makinoi 4X102
D Sokobaru Roadside near mountain H. makinoi 1X102
E Nakasuji Beach forest i t1]1ace'us 1X103

Thespesia populnea

F Sukuji Beach forest H. tiliaceus 5X102
G Yarabu Roadside near mountain H. makinoi 2X102
H. mutabilis 5X100
H Banna C-zone Forest park Chorisia speciosa 5% 101
I Banna E-zone North Forest park H. makinoi 1X102
dJ Banna E-zone South Forest park H. makinoi 2X102
K Banna A-zone West Forest park H. makinoi 3X102
L Banna A-zone-East Forest park H. makinoi 2X102
M Sports park Roadside plantings Bombax ceiba 3X10t
N Hirae Small wasteland Abutilon indicum 3X100
Roadside plantings Ch. speciosa 3X10?!
(¢} Tonoshiro City park H. tiliaceus 2X101
p Fusaki Beach forest H. tiliaceus 1X102
Artificial garden H. syriacus 3X10!

LW CdbJric
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T ORI E AZHBTAR OFRAH O 1
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Figs.17-32 Seasonal transition in the abundance of flowers (FL), immature fruits (IF), and mature
fruits or seeds (MF) of each putative host plant combined with those of Dysdercus bugs at each
developmental stadium (II, III, IV and V: second, third, fourth and fifth stadium nymphs, re-
spectively; RA: reproducing adults; and NA: non-reproducing adults) at each survey site (17, A,
Yasura; 18, B, Tamatorizaki; 19, C, Nosoko; 20, D, Sokobaru; 21, E, Nakasuji; 22, F, Sukuji;
23, G, Yarabu; 24, H Banna C-zone; 25, I, Banna E-zone North; 26, J, Banna E-zone South;
27, K, Banna A-zone West; 28, L, Banna A-zone East; 29, M, Spoets Park; 30, N, Hirae; 31,
O, Tonoshiro; 32, P, Fusaki). The indices adopted were defined as follows. For reproductive
structures of putative host plants: 0, none; I, scarce, which may include some accidental occur-
rences; II, common;and III, abundant. For Dysdercus bugs: 0, none; I, scarce, approximately
less than one individual per 10 m® II, somewhat scarce, approximately 1-3 individuals per 10
m® area; III, common, approximately 3-10 individuals per 10 m® area; IV, somewhat abundant,
approximately 1-3 individuals per 1 m® area; and V, abundant, approximately more than 3 in-
dividuals per 1 m® area. Horizontal shaded bands indicate the period when aggregations by

Dysdercus sp. 2 were observed.
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Fig.34 Seasonal changes in the monthly mean (thick line), maximum (thin line, above) and
minimum (thin line, below) air temperature and monthly rain fall (bar) at the Ishigaki-jima
meteorological station during the survey period.
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Figs.35-44 Photographs of the flowering host plants of Dysdercus bugs; 35, Hibiscus tiliaceus; 36, H.
makinoi; 37, H mutabilis; 38, H. rosa-sinensis; 39, H. syriacus; 40, Thespesia populnea; 41,

Abutilon indicum; 42, Sida rhombifolia; 43, Chorisia speciosa; 44, Bombax ceiba.
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Table 3 Seasonal changes in the occurrence of three species of Dysdercus bug nymphs on each
malvaceous and bombacaceus plant species (+: common, *+: occasional, —: none) and in the
number of plant species on which nymphs of each Dysdercus bug were observed in each

month.

Bug species

Month of observation

Plant species Jan. Feb. Mar. Apr. May dJun. Jul. Aug. Sep. Oct. Nov. Dec.
Dysdercus cingulatus
Hibiscus tiliaceus — — — — — + + + _ _
H. makinoi + + + + + + + + — — +
H. mutabilis —_ - — — — - - = _ + +
H. rosa-sinensis + + + _ - 4 4 _ _ +
H. syriacus — — — — + + + + + + + +
Thespesia populnea  — — — — — — + + + + _ —
Abutilon indicum + — — — + + + + + + + 1
Chorisia speciosa — — — + + + + + — — _ _
Bombax cerba — — — — + + + — — — _ —
No. of plant species 3 2 2 2 5 5 6 7 6 4 3 5
D. poecilus
Sida rhombofolia + + — + + + + + + + + +
H. rosa-sinensis — — — — S — + — _ _
No. of plant species 1 1 0 1 1 1 1 2 1 1 1
Dysdercus sp. 2
H. tiliaceus + + — — + + + + + + + +
H. makinoi + + — — — — = _ _ _ _
H. syriacus — — — — — - + — — _ _
Th. populnea + — — — — + + + + +
No. of plant species 3 2 0 0 1 2 2 3 2 2 2
Antilochus coqueberti
H. tiliaceus + + + — — + + + — + + +
H. makinoi + + + + + + + + — — + +
H. rosa-sinensis + + — — — B + + + +
Thespesia populnea + + — — — — + + + + + +
Chorisia speciosa — — — — — + + — — — — —
Bombax cerba — — — — — + + — — — _ —
No. of plant species 4 4 2 1 1 4 5 3 2 3 4 4
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FIEHEFR AT ORI FH Y 3 5.

RTai a2 ALYOEFI T b T Tho
727, AN 2HAENT TR~ 73 7B\ TH
RSN, ZOBHE, XrniaPavIh ALY
DG L TWRWEROEMN A F N~ R0 F o~
N RYOERTHRINLETHY, X ~T 3

TIZBWTT BRI A L OIERER BHMN R DD
HMcbbot.

LED X oz, XZavnalagdh A LTt Fy
~7AVIZEBNTH I DT DR LB R S L7z
HLOO, EEFBLTAANTR Y IR~ nwRY
LY R o Tz

TR AL VTIIA DS 4 AT TEEITHE
TLHYVF T~ T IV ORECHF CHERICEIE L. 2
ORI IT 2 BIHO B — 27 OFL 1 ~ 2[ET, LTI
FoTHER ST, AATHANRLE6HIZNTTORY Y
XUH, UK FXFOHEIIE T L0 EE 7R
TIE NG O % & Te BT CREBICE E L7z, Z O
MICB T 52O — 7 OFEIL by 7 VX T ZTIEL ~
z@fﬁﬁ’iofﬁﬁb,%%ﬁ@bf@&ﬁotﬁ

CIXBIENHER I NI -T2 Z b H o T- (20034E D
ﬁﬂN)lﬂLﬁ%’%U&/%K%mf@l@@%%
DOE—I PR SN, THNL AT X, 4
NwRY, BXRwTay, Ay, hRoenvARy,
&w#ﬁ4%H@$%&%£%ﬁ%bt@%ﬁffﬁé

GBRe, TV UF, AT OESIENFET HHEAIC
%h#ﬁuéht# WV OREMZ 351 2 BEHH 4 Ik

TIE7ZR L, BB o7z,

PlED X e, THRY AL UVNTFEEBLT—D
DOFFMEWFEIZTIZBE DY 2RO L) 2 &iFkel, &F
il & > THAERS RO RS R D~ R i EHE & %
NENORERZORICIEXRFIF L. LaL, Fh
ENOFTMMIIINT 2 EHEONTRE S 1L TR COFTH
i, v¥o~vrav, by UXUL, FUX
J XTI CTIERTH 120, A A ~Ry, 7397,
YRRy, FaY A F BT D BEEITERE
TlE 2otz

REBF VI ALV AN R T EYF v n~vRY
DR (Fig.2l), V¥~ 7 3 7 (Figs.18-20, 23
25-28), 7 v Y 74 (Fig.18), kv 7 U XU ¥ (Figs.24,
30), ¥ U /¥ (Fig.29) & E eI W TR S
77, RERTH ALY OBIEN A A ~R T L F~
N RYORERE CTHRINT-OE, Xavava
TN ALY m%®ﬁ%fﬁﬁﬁﬁﬁébfméﬁ
B (BBLZESANGILAINT O IKEE %L T
t.N:$Vﬁ%AV®¥@ﬁﬁ%V77HW N4
UXU Y, FUY ) X EeGOHETHRRASNZOE, 7
AR T AL D DR TR R B E2 LT D
Rl (Mo ~73a0TClEBBLZE1IHANG5H, by
7IXUE, XUK)XTE6 AR I3E-HLT
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Wiz, ENENOREICE T DR=R U A by OB
BT HME TRWVEBEANE o228, 20024E12H 20 5
20034F 6 Bz COFEMC DY Fv~7a vizBn
TIEHIR e 2 BIOBIHN L DAL, TR T A LT D
S L AR LTz (Fig.19). R=dR v A L 3¥F v
~7 A7 TIHEBRNEMNCOE> TRLRER, Fy s
VXUXEXTH JXIZBVTUE, —4FEDOHIBO TR
DN LR SN ot RER T DA LT D
BRI T Y U7 OFEE THER SNz DIXBRENTH -
DT, THRYHD ALY OIEE ORI I
Mmootz

ED X HIE, Rk v b A LT FEE2BELTHRL
GEITIC R 6D Z &3/, Bl ko TRARD 7 IR
SHALTERT T a Y h ALY O EGE
DROLIDEHTT, R L > Chia B X T LT-.

R A DO FEING T

ENENDOR T B AL VIEOEING T O RIL, &
JECEIR BN R SN T DR A L OEBRICE
WTHREET, Z<OTHRT HART A A LT OIE
RATEERET Thotz, THRYHIA LT OIBIE
HEO EOFRLAFT O T TRE SN, BEINDHH
BN LHHFETED L VIFEE MDAV LA TE
inoTe.

TARY I RADIHADT F A AR LSO
AT aTJIHALYE AT IR ALY
[ZOWTT FA BRI LIS D O OB RITHER TE 220
T2, T AR A BUNET A A B LS 5 i % 5
WML TWHOMREIE I (Table 4).
T IR T ALV KOS R LD 4 F 7T
Xt % 7Y Bidens pilosa L. var. radiata Scherff.
DAED D DY ITE@BITBIE ST, BIEN D DER
b, VWA GORIBIE SN, W BBEIZEL
L CTO I EERBERE DO RIT R > TNDT, HBELT
R LZOD, BEEATHZHDEERL TN =D
EAATH .
BIESNIZNE, Wihs 7 A B OREETHT
Thote.

MR IR DR

T 5 I R T = AL 381 520004 3 H15H, 2001
F7 H2TH, 20024E12H 9 H, 2003410 H 28 H OEI%R,
TR TR AR 12351 520014 7 A27TH, 20034£10 4 28
HOBIEE, KEWA BEIZBIT 520024212 4 28 H D142
OFREFIFLUTO LI IZE LD HND.

INOOHFTCBE SN T AT A LT H
RUAALT BT a T ALTO2MEIEST. W
THNOLFITHLY R Y 2T VA LI N RTD
HTHEEH, BIIAROY X~ <Ry, KiEAR

Table 4 Observation of extra feeding other than on Malvales by Dysdercus cingulatus.

Developmental stage of

Date . Food species Part or condition of food
D. cingulatus

many cases adults and 5th instar nymphs  Bidens pilosa L. var. radiata Scherff. nectar

February 21, 2003  4th instar nymph D. cingulatus 5th instar nymph

May 22, 2003 four 2nd instar nymphs D. cingulatus 4th instar nymph

June 20, 2003
July 25, 2003
August 8, 2003
August 21, 2003

3rd and 4th instar nymphs
3rd and 4th instar nymphs
adult

3rd instar nymph

unidentified Lepidoptera
Platypleura yayeyamana Matsumura, 1917 female adult
D. cingulatus

Dysdercus sp. 2

larva

adult
adult

Figs.45-46 Aggregations of Dysdercus sp.2 (45) and Dysdercus sp.1 (46) formed
on the underside of the leaves of Hibiscus tiliaceus.
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oo 4
JEHR

DY FT=n"=Ry XU ) XTI AL no
7=, THERIIALNIA A N~RY, X~ <R
T, ¥TX)FXONTNTHBIEINZD, T4 <R
U CRLNTZDFEIBART T, LrbZE I TOMK
iz b, KEARE REWHNBEO LT ~RY T
e BRohnotz. THRY A LI F T~
YR Y TIIARAZIR IR L TH T LT R EN S
L7 FIZBWT, FUX ) XTI Lz RENBIA
LTSN LEH LTI W TR b,

W 7Bl TIEh 50, s IcB TS5 rY a2y
DARALTOBRFERBIILLTO L) IZE LD BNLD. 3
A A A~ Ry OREILTE-TE & 72 2 4R 2 Rk
LTWDARE L TWRWE RO LN 5z (Fig.46) .
7TRIZEA A AR ORFERLHEFITIBNT, RELT
WARBECPM bR b DR, 2~ 50
HARLNZ. 10714 A N ~R U ORTIZBW TR
L TOWAECHM b e bk, 3~5
OB R S, SEsh P B b v & Bbiu s
PO —ERIT/ N SRR ZTER L Tz, 127101303 &
ho ERF AN R Y OBEFTHA-TEN D 72 DR 2k
LTWARRELTWRWEKITE 57223, ZOHEMOHIC
XL AHO SIPBBMBEL TS Z bbb otz

f B
AIEHIZBWT 3RO T DA A A LVEITNT L
TAA BONMEFEIN) E LT, TORESH T TE
FE LT, FERMOFEHITFEIC L > TR 572, B A
THRY A LVNEFX L TUBIEHE LR IEE R L,
o 2T IO ERIFH LR -T2 &0 D

D. cingulatus

EAT ARV ALVIMD 2FRENIRE LS B b HE
MmoOEIFEEZ > &b, Zhicxt LT, 7K
VHALYERTB B Y 2TV ALYOKBEORFE
e LT, ¥~ 73v, A vRy, +Fi<
NTRUBFIHENR T, LLARRD, hFv~7
STTIET AR T ALY OBFENIEFIHERE TH - 7=
DIZX LT, X7/ avuayayyhALTOBFHITIIL
DINCRONEZTTHY, A4 ~vFRT o~
NTRTTERAT B a2 Uk ALY OBNIESR
W THo72DIZK LT, THRS T A LT OBFEIL
FIUTEMETII R o7 2 EMD, THRI DALY
LR T avuaTa T ALATORTI, FERHYOE
TER IR o T D EHEER SN 5.
EATHERVAALNTEEZBL T I AORE
WBTHRONZZ D, BHERBEIZT L2 LR E

HEZZEN D, 2 H ZHt A 72 By I I Bl A e
WCTERDST=OT, ZORNITEHR 2285 p o

AFERIRDSFE SN T AREE b RIS D, B 2T
TR T A I D) 72 % ER ORI AR A Fig.47
(P ITHERBITR LTz, B ISR T 2B E» D HE
BENDE AT HRY T A LT OEIFELEIGIE, Derr
5 (198)ICL DT 7 U BBLOT AV A EE Dysdercus
DATE LHEHE D = > DFERLD 5 D "non-colonizer"Z &
KHTEED. Thbb, (KIWVNITHY, FERIRIR
PERBEWEZ R &9, EMAIC L IFHIZ bk b B —IZ
HIET A SELERKOBE T TEIML TV 5.

TR LTT AR I AL VIE, 22 Tirbhizild
BEORNPTEF AV ZRS T XTOT A A BFEMIZ
BWTBIANMER SN LD, EAT AR TI ALY

H. tiliaceus and Th. populnea

—— H. makinoi

‘| H. rosa-sinensis

H. syriacus

Ch. speciosa and B. ceiba

D. poecilus

S. rhombifolia

Dysdersus sp. 2
1 1

H. tiliaceus and Th. populnea

J F M A M J J A

S o N D

Fig.47 Seasonal changes in the use of the host plant by three Dysdercus bug species. Population
density and reproductive robustness of the bugs on each host plant species are schematically
indicated by the width of the bands. Gray bands indicate the period when the bugs reduce

their activities.
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LT D L3 D MITHRIE OISR AR o TV
oo LIDLRDS, THRYIALVZEDHEINY &
L COFHAORBREITHDEIZ L > TRE Ry, V¥
Yv7AY, by VXU, UK )X CIIERERE
FEN L ONT=-DIZX L, A ~RY, 73w, Ty
T, KT, MR Twoaw Ry, AL TEICE
D BIIINERE CTlX /e nodz., 7y Y OrRAY 7Tk
FEENPRLHDLWVIRIZEAER N ol &, 73
T CIRBGERDD RIS ERNT IR A L DIE
BRI BHEN R SN R HBICH TSN D S I,

FANwR Y, BXwonwRY, XYL FEER

OO NRBEONIT DAY A LT LT
WZ ERHBIZHTONS L bbb, BVIETHELL
WARDM, FANTRURLH DY I FEORET % 8F &
LCENTERE LIZHAICE, THRV DALV ORE
BESELS, EEELEV. UK LT, Fre
RO ZE L TENTEHE LIZGEICE, %
Vw7 AU EOME L B D FEMY O T CRE
LA B L TYH, THRUT ALY OREFHEEL

PLTELS L, BEERLEHL TRV (Kohno b5,
2004a). T72bb, X wwRIITHBIT S BN
AT ENERETIE ARV orE, (8 U [E UEpT CrER

ICBIEL T\ AR avalarydlAhytoficty
O BEPANIFMEL, A/ nndavPh ALV
K LTT IR T T A LT PEE g o T D A REPED R
WEND., Ty LT AR TROS TR
BUIBT AR ALY OBHENTFFREY OREIZNEL G
NADREHICER SN TN =DIZR LT, &< HDHWIEIEE
WEFEE Lol v YU e AT FIZBWTIE, &
RMELTRFAEL T THDLT RN LB L, i
WBIZRBER R OSNTZZ &X, THRT I ALVITES
TT v Y UTRLY T OELEOREMIT K& <,
T REHETHZ LM TERLSTH, KBREFT D
FOTeDIFT+ DR FMEHATND Z L AR LT
L. TARYH A LN E - THIEZREET LR s h b
FxT=TIY, by UXUL, FUX ) XORER
@%m,7ﬂm%uﬂ’)7fm%%fiW®fm&<
T2 TV, T ORHERIC WWHEELTWA T vV
Wﬁ%Aﬁﬁwﬁ%mi,7ﬁ$vway@$ﬁ%ﬁ
AR DM AN /e > TWD EEZX D ENTES. T
TR T A BN LD T A A BHIEHLUSN NS DERE L
T, RARLSENAD L FT U ax v & 7O
b OWEMNEHEEICBE SR, HHEOH DT
72K, HHBHIZRIK Y 8 D IR ORFATEEE D L O Th -

Tolegishng. £2, BMWEOE L LT, Corbett
(1923) 12 b WE SN TV H IR, 5V IEfho B i)
O bRWO LT, FHNTD R, WTnb T A
A BHEHORE TR ONTZ DO THLHOT, Thboldk
DMED S D EIFTBZZITL L, MOEEMED A LT
HIL< A BN TW5D (Usinger, 1934; Adler >, 1984;
Steinbauer, 1996) o & [EERIZ, AR RBIIZ 22 -
TWHRREE L HER SN DD, RSB 2 18155
LDRATEMICH D Z 2R T HORONB RN
(Schaefer, 1997). PLED X S1Z, THR I A LUIE
IRARME 2 FF 7277, IFRIANIC 2L 70 2 BAERE R 2 FF > &
FIERFFEMYEFIHATE, 2oL & SRR
IR MR CTERLL, RN THEEL TV D%
T OREE O EBEN T 5 Z LN TE 5 RSN 5.
T AR T A I DEF 727 EAE OF IR % Fig.
47 (EVTHERIICR Lz, GEBICB T 2B R0
SDHEERINAD T DR A LT DOETE LRSI, Derr
5 (1981 I L D =5 DM > H B D "generalist
WCEL<HTIEED. Thbb, ERN
HRITH Y, BRI ARARORE & e~ PURE T ORI &
WAL D DI, FERIMIC L —BRICAET DR T &
DT DS ESEREACAROMEEZFM L TEHHL T
D.

2/l = = BV Ry AL s N & AN Al = S
VN RYNRESH A E T DI E R L ZFH L
THEREIZEBETE L7=s, THRV I A LR AT IRy
NA LY EDMIZRONDEENLDENE, AN AY
RV F v AR DRELHET BRI AAELRVOD,

B D WIFHRD TH TN LOFEE LR WEEIC, &R L
TWZRWAL IS Z AL 6 O O BEHE TR 72 4£ [ & Ak
LTWeZ &Thd., ZOHEMITFIRMES 2511 HE
MO E T U0, EEIPHER SN0
W72 ICIRE S 49, @IES ASHWET, &
FIZ L - TIMERAT 2 X7- 6 A T 7 A LAJET
RonizoT, LEAITIRIRIZS 3 285 &V D &
EREOABEME LRI SN DA, TR LV LA, iR
BICAERT AT I AT U ALVICALNS K ) AR
T 7= D\ B 7323 ) 72 f IS AFEAE L 722 VO IR~ o 3 i
(Tanaka®, 2002) & W9 BEELFFO EHEER S ND. &
AU, A M AR RS A B BIZ B VLT L HHIA
H0 51TV D IRIR K G (Denlinger, 1986) & 3Li@9 % ¢
DELTHfETCE D b0 EBbhS. £, £EH0%K
IFFHA R Z LT L T2 2 E D (Figss), —ER
Bl S T SRR R R 0 41 [#] 2008 U CTRfe T %

migrant colonizer"(

SRS



46 [ 30 C s 10 iy A RS
DT <, ST IZER 2T 2 RO (Kohno %, 2004a) &\ 9 s, (4) BEFBEhy#E R~
EHA~ONMARER DS OBERLEEIC K Z > TV D & ShVWE SR 2B, 6) KIRMEIZFET 5 & Bbh
HEEND, ZLAEDXZuimd a0 A LTIN B, —EICESA DN B D LU L, 7R L N "specialist

R L TRV ORIETA A R0 <o
~ R Y OREECTEMEZIZR L TO R, Z<—Ho0
EAETIEH =YX ~7a 0 TEIIL TV 2 &
R7Ba Yoy A LY OER ORI 72 RS
Do LRI LD THL I EERLTNDHE L
B, AR TOHF v~ R Y ORFECH M
TAE LR W Y R~ 7 3 VD RECHE TN A/ 1
RV aUIHALLOBEIEDDOREE LR 2D
ZEERLTVD. LLAns, FERICYX <7 F
VTHEIN- AT ava v a Ul A LY OBRNT
SOTMNThoZ &, X~ 7avDfTRAT
YR Y a YU A LY OB & o TREMICH53 7
HLOTIHRNWZ EZRLTWDD, B D WIEFE U
VX~ 7avrEHHLCIERREME L TWDT AR
TAHA LY EDOMICEEE D S DFEFBFIEL, T ARy
HALVITKH L TR aiada I AN RNLEEC

o TWDHREEEZREL TS, LLEDXSIZX 7 Rr
PaYa vl ALV, BHEEHIT D) HONs
W BTV RO NI ThH -2 b D0, BHE e BE)
D ETRT I ER AR LR e R Y b
VS IR BV A R A @R LT
Va U A LY DOFEEN R E Y O AR %
Fig A7 (F)ICHRMICR L2, REBICEB T D880
BALHERINA R T asala v Ih A AV OEER
HEMIX, Derr & (1981)IZ 52 =208EAID S HIz k<
HTIEELI LD 20D, Zo0EMD 5L T
"specialist migrant colonizer"® 45z tE@ 5 & DN
% . Derr 5 (1981) |2 & % "specialist
colonizer" D FFHIX, KA KETH Y, KEEAIZEMIPIIC
RO THEET D b OO 73 253 E R KB OFE -2 5
VT o MBI IR AAFEOFE 72 filf & U CHEAI L, AilZefl
T2 2 EBBT D200 D5 WITKRIRT S, Lo b0
Thbd. LIEhB->T, (1) AuaralaydhALy
NHRFETHD LV E, Q) FHEBICBITDL A/ ay
UVJWVﬁ%AVWEQ%IE%T%éiﬁﬂvﬁﬁ
EF RN R ITIBRR AR TH LR, by
VXU ARXT X ) XL LT 5 & BT R T D )
MRNEEE IR <, MR R 2 KR E < 2 5105 BIE
FEEPR S, HoITITE 2 mER UREENCBHAERE
ENRAONDE, B) xR UudDfE{ILIRET

bOHNA A NTRYOETITEITERB TR

X ana

migrant

migrant colonizer" DFHHIZTEEITIEH TLE S ARV
Tob.

Ulbo ko, AERBICAERT D 3FOT AT A
LVHIE, ERENEWIC R D AEE 2RO 2 &
DAL IR oTz. 22 TWA T2 3HDAEELD 5 5,
Rrymavnayary ALYy OETEROREIZDerr H
(198)IC L BT B A v I A LD AT LI D =20
FUNZERITIID TUTE LR T, THHRI DAL
V% "generalist migrant colonizer", t X7 B AR T
WEL<HTIEED,

A I ¥ [d "non-colonizer" Derr 5

(19812 L B =>D3ERX, AHEBICAE LTS T A
R B AL HEHTE D & &5 (Kohno o,
2005) .

GRERIZ AT DL SNDT ARV ALVEHD S B,
TRV aUIHALVITAEETIEELS RO Rho
7o WS, R TIEI R Y 2 TP AL VIERO) -
o0, X7avnayavudh A LUFEL oD

Teinolo. WBEBIZBI ABEEB M TES 720
D, WMRBICBITA e 2wl A LUE, EFEICH

FNT R TBEIL, ANOLFRICHITTRREL TN
RN A AN R OERTHEMAEERT 570 L, A
Bl 7avayayyh ALy Emh i@
AN ERE L CVWA LRI ND. ZOREND,
TV ayT ALV ERT a2y ALV
VEIER— DRI 2 FF 5, 2 D72 D12 FHA M BT
WA LTS &) AIRRMEN RIE S D . — ISR
PER IRV T, R 2D < DHH0E Z - T
5Z LT ENT(Lawtonh, 1981), & L 2 FEDAREN
MBS =L R U T, ZOME DRI A < 255D 7
PEELTOWBHEATYH, & ATHEBMHEEM OS2I,
EL L —HRER SN A REEIHE <, WE N HAFT
D56 732\ (Strong, 1984; Kuno, 1988, 1992). Zih
IR LT, WEOMICEMTFSNAET 2568100%, &£
HON—HTRBEREI N D AREENIL D NCE LR D
(Ribeiro >, 1986; Kuno, 1992). 1Y = 7 U H A A
vERXravaYayUh A LN EERETRS L L
TWAA A NTR VI, FREROWEERIZI W TIEARS T
Wil CE BT DM 20T (#1E, 1975 Walker,
1976), Z 0 2 FEOMICAFE R4 6 < Dk LW 3 77
ETDETBEZIIL W, 2, FHEHBIIBIT A4~
R EHF v nvARUTIE, ATavayayyhA



W TR ALV E TN DR RIPHRE R =R v A LB D AR 47

LUWEHE L T DIGATC, FRFRIFIIC T 7 2 5 A
Ly OEhE RonT- (Fig2l). Ziuk, AEBICk T
R A NV A I SN Ny S N/ = = B
DI A LTS CTERREINA ) Az LT LE - Tgny
ZEEEWTAEEDNS. LERoT, vrYauy
HALERT R AY 2T TN ALY DA DPRTEIC
%, 2o 2MOMICEUR TR FEET 5 LRRE SN
505, BRI CIEZ OMFEA I LTS AR TR <,
ZOREMRHT OIS BOMETHDH. O 2O
MBRIZOWTIE, BVIETH S HITHRFT 5.

HRBETHIRSAR VA ALVIT 2B L TRLE
PFICRLND Z LT, ZOBHIE, HRIZEML T
WDT IRV T ALY ENTZANBRITHT ToH
¥Fv=7a vy (FFEMB, C, G, 1, J, K, L;
Figs.18, 19, 23, 25-28), HFDO b > 7 VXU & (A,
N ; Figs.24, 30), U ¥ /% (GHEHM ; Fig.29), IE
RBHA L TNWDH R aiaYa ALV NRD
NIEENLKICNT TOF I A~ AR T L F~ <R
U ORAREE GRERE ; Fig2l) TRORE LIS, K
MIIC 22 B L TV . 2, 257
HRVHA LRIy ayaIh AN OB
HT oM E BT 2 72 DS OBV e ) & =R v
T ALY TV D ATREMEZ RE L TWD. L L7
NH, WOEMMICOE S TT R T DA LTS
BT 2y NALYOEHNR N ¥~ T3
v OB G C, G, J, K, L ; Figs.19, 23, 26-
28) A A N R T LYo R T OIRAEREE GRA
HE ; Fig2l) TIER=AR T H A LAv b g EICh
TeoTHBN, LnbEERENRZL bbb oTcd
W LT, RIS LT IR A LY OERIN R G
Niginole by 7 ) XU % (Fi&#H, N ; Figs.24, 30)
RXTH X GREHM ; Fig.29) TIER=FR T b A LY
IE—FIZ LR BT, Lo bEEELE< ot
ZEIE, BHICHE LSRRI, Rkt A LY
A HCE A U35 ET CRERERIC B D m 2 Ff> =
EERTRET L.

TEHG DV~ 7 3 7 (Fig.23) TIE20014E11H @
TR T DR I A LV DOBENRZNIZEEL 72
Mo H DL BT, N=R T H A LY OBEFEN R
MEL, TOHRLT IRV A ALY OBEEIIZNITZES
K7, REBRTH A LT DB B IREE THE
BLEZDOT, NSRRIy HALUVCEDHRNT AR D
ALY OEE EFEMH LIZ X5 @b, FREOM
Mg, AL (Fig.28) 12351F % 20034E 1 H~4 A 0]

Ml TR b, LiL, KoYy ~7
3 7 (Fig.27) TIZ20024F 11 ITIZR=R T A LT Dpk
OB EE N RS <, F 0% b R E O E THER
LIS bbb 6, THRT I A LS OBE TR
ELHB LEDT, RERU B ALVIEIT IRV A L
VOREED EREMHICE o Lo icbis. F
a6, HEMmCoOY X ~7 3 v (Fig19) Tk

2001411 A ~20024E 4 A % TOHIM & 2002411 4 ~2003
IFA4HETCOMMALKT S L, AiE TIEN=ART DA
LT OFAENRDIRL, BFETIIIERITEHDNEEDOR =K
VHALVORENR NI E WD XS REWRH o
bbb T, WMEMME LT IR T AL ORHAE
EEIZREREWVIIRD LNRN2T2DT, R=KTh
ALTPLT LS T IR ALY OEE LIS 5
FTiEFRnWE b/, 7L, mEHMicBsT =
R AL DFAEOHRIZRKE 72BN L S 72 A
ELTC, HMOUINCE T BT BT A LT OEFERK
HOFEER, BEHBOFTRENP-T20T, TN
FETHHRER T AL DBEMRNC I 5 R85
O ERZSI X LIZRRTH D alREME b R S D

b Lo, ¥ ~7a vEEKICBIT AAEET I
$VﬁfAvkﬁﬁ%ﬁﬁﬁﬂzﬁvﬁfbvw%ém
Bl e, FRTEICRELS B oz s L, HH
WL o TERERI I ALUNCE DT IR I A LD
BEOMRHNELONDSGZLbHDHDD, £ DOGEEIT,
fHCHAT IR ALY NEBEEIZ/2DZ LIZLY,
FNEHMMICHAET 2= A AV ORERE
IhdZEngnelbni:.

FyZ7 U0 X GHAEMH, N ; Figs.24, 30) &£ %D
% ) F (RAEHM ; Fig.29) I8 W Tix, FEOBZANE
:5&¢¢K7w$yﬁxAyﬁﬁ%bfﬁﬁféﬁ,

OZFEAMIIHAE S, N=R T A LT OFAT

IZENUCENDT-DIZ, THODT AR DAL D
ﬁzﬁwzxwfi,A:twaAy#7w$VWf
L OFEBREEEIMHRIERIC 2 5 2 L & b,
FANTRY HFREEAI GIAE, F, O, P,
Figs.21, 22, 31, 32) D 9 HTR=R I A A LTINS
NizORYF I~ n~<Ry & ORERE GREE ;
Fig. 2D) 2o iU &2 & LT, FAEHE LIS
T, A7 vvula v V0 ALY OBRIRE T EIE
IR Sl 2 b ond L lbnd. £/
FHANTRIIIBITHERT B a T a T h AN DE
FEAS AT M B O BRI LR TITIZIER T

DIZKT LT, BRI AR TICBNTIE, RN E T
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L7zR LA STV =D T, EICHERZ ARG &
LTWDERDNDERN=ZRT A LUNTE ST, A
AR OHMBEK LD Yo ~wn~v Ry L OREREEZED
T, BIES L0 TH D L Bbihvs. AF R
U EGLHEIZE WL, A0 6RICHT TOHIRIZ A
VA= A= ER R v NSOV SN -E- )1 J e e i O =y
N, ZOHMP X TeraYa Db AL, HEGE
N @%E#ﬁﬁAVTW%ﬁ%/VAVTﬁﬁﬁ%T
B 7R ER 2 TR L T 7= T (Figs.33, 45), F£ITHb
RTHEBT HR=R T ALV E - T, EETHENZ
R L CWb A7 arayaylh AL ZICTLH 2
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Al OAHEBIZEIT DMETIE, ¥ IA4FERLT
HRYI ALV E LI L Db LT, X=kvh
ALNIERENIL DD T2, RERU BT A LY IDHA T
P I FEICRE LT AR A LY EHELTND
ONAHEBFZITEWTE B TR A INTH23 8 5 (T,
2003b) . M'& BB W IR 22 BLE M T T
RVDT, WEOEWICOWTERT DDLUV,
LEIOWAETIE, # AV I FEIZBNTT AR A
LGN LR L TR > = DICk LT, T
BT, @A L TV, Rk yh AL
UNFETDH T ENATRETE ST OB EIR .

Em%@%% BWT, EATHERVHALNIFY
YA OFFIITTEEERE L TWZIZ b b 5T,
NRER VAL VTEL Ao, ZORRKE L
T, TEME LTRA LS IUDBEER, THRY
HALTRAT B Y a7 IH ALV T
DT F A HEERE D B BRI OB TV 2 2 & RO
EOLLTHhITOND EEbNDEN, EATHRTIA
AP SO, Fl 23T E UG o MEIZR
J5, HDHWNITE AT IR AL DEPDNENDT
NR=R VA ALVOE L TRMICHSTIERY, 2y
EVOBTREARY T A LYOE LTl LT
EVIHHIEEL B A HND.

PLEMNSER=R T A Ay oA BMOF A EZRE
IS &, RIS DIc o TT AR I A LY
NEGET DX v~ 7 Iy NEERAELSMIC A DN, B
ENBEEKIC /N TH R~ 7 I TICT AR ALY

NRON L RDREHIIE, ThChboTX I rinm
VaUTNALYPEEICEE T DA A ARy LY
AR Y ORARENEE QAR TEY,
ZIANCA R AL X 5 2 & BN IARI B B HLOF AR
AEpoTWND &bz,

Maxwell-Lefroy (1908) [Z"7 AR A LA D
TRLEOFEFLE 72 ST TEIIT A LI TV D
£, ZZTTHLRRARF O T TIPS F R S 7273,
KA-OIPBRTIFE R TE Ae o7z T, JIB LU #ghih
N B0 5 ERBHIREIC BT D iimI IS B ORBE TH 5.

2. BB EARZ
a HHNAEOEHM
NRER VT ADNNET AR TH A B AOR R 20

BETHHZEITMOENTOVDEN, EREEEO=K

I AL INEAN TR RO G & LTV D EFFED

MERIZ DWW TIE T E TITHEN 2 <, ZOERITH S

MIZ72 5 TN, F7z, R=AR Ul A LAYV L

TED XD RHiRATENZ & DOMNITHONTHHED 20,

REHR VA LVIEIREERTHDLT IR I ALV

x4 2 MR BREM OO O L S & LTEREE R

FELimL X, RoARUHALTOBHINCIIT B IR

EHLMNIT D ERREL>TL b,

ZIT, HHAOBRKREICBWTEIEREZIT) Z LICk
D, BREBEMBEOR=RS N ALY BPHRET L0 L
ZORBERE, BIOMEITEIOEREICOWTH LT
T5.

RUDALVIZKBEE

b HHNHREDAE

WARAE TR N A LN LD ENEE I
LE, RERUHALVOREER LTHEONRIZ/-
TR L Z DR EBRS A flek Uiz, #lE319994 2 H
25200442 3 A £ TOM, AT LRI A LUHE
R OHEEZH O NS T 212010 E L
162 AT DA F5 1T 5 B R A D & AT 721F
D, AHEBOZOMOEGFHI THMEIT 72

c REBXRIZOVTOHER

NERU I ALV LD RITIBGIEE SN, %
DB, THRYTALVTHT HHRITI604], X7
YRy a YR ALVITKT DEEELTE, AV~
1 A I Riptortus pedestris (Fabricius, 1775) (Z%1
BB SHIE 572, REBU A A LTHASHL TN
T HRY AL ERT a2l ALVE
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ZNENOHETHYO b 721325 TR AT O M
TEZEEN. RYANT A AL ATHT HR=R v A
LY O EITHER C OV~ 7 I UEREKICBWLTO
BBESNTE. RERVIALVITHE SR Y~
TIADIATT IR B A L BNESEG AT E L TR LT
HHFX T ATIINEHONTND T m/N Y LT X%
Macroptilium atropurpureum L.ZF7E L Tz, ~
=RV ALY s e BEsnd, X=kvh
ALY 2RI I DHRS 16 LBIEE ST,
FMRDOR=IR T A LR RxG L LTz 3D
A L FEO K W ORI )E 9 5 BLE I A Table 5
ICE L DT, THRYHALVICRT AR TIER=R
ALY DEDIEN K DA BRI DT AR
A LT DEIZ DOV TIARRZREW TR LTz,
A ALY 2 I K DRI LB LB S e o

N=AR Y

7~ O THENIARIER, R=kv b ALY 3Es LT
AR ALY 2HEENHR, R=R T A LT Al
T AR ALY AR, R=R T h ALY 5 g h
T IR ALY SR, N=RT AL VRRERE
T AT A BRI T DI R BRI  R b 2% <,
KO FEMHON=RL A AL NT IV BEMOT IR T A
AvE, KODEBMOR=FR U ALALE Y BRMOT 7
RUANA LV EHERR LT HMEMAED b, 7272
L, ZZCskEN=&MOT AR A LIKTT 5
MR ORI, MAENBIEINRRIZBT 570
RN A LY OEEORE IR R E 2 T D AlEE
PERHD., Ar/mvmylag VAL ERIANY IR
LUNTHKT DT D 7D T, KO =R U
ALV K DR DR OEWIT L DB 0@ EHIRE T
E/AN

Table 5 The combination of the developmental stages of the predator Antilochus coqueberti and
the prey species (top, Dysdercus cingulatus; middle, Dysdercus sp. 2; below, Riptortus
pedestris) in each predation when predation was observed. Neither the first-instar predator
nor the first-instar prey was observed in the field.

No. of observed predatory acts against Dysdercus cingulatus

Predator n
2nd instar 3rd instar  4th instar 5th instar Adult
2nd instar 1 0 0 1 0 0
3rd instar 17 6 4 3 3 1
4th instar 25 2 4 9 5 5
5th instar 63 1 7 8 30 17
Adult 54 0 1 8 12 33
Total 160 9 16 29 50 56
No. of observed predatory acts against Dysdercus sp. 2
Predator n
2nd instar 3rd instar 4th instar 5th instar Adult
2nd instar 0 0 0 0 0 0
3rd instar 3 0 0 0 2 1
4th instar 3 0 0 1 1 1
5th instar 3 0 0 0 0 3
Adult 8 0 0 1 1 6
Total 17 0 0 2 4 11
No. of observed predatory acts against Riptortus pedestris
Predator n
2nd instar 3rd instar  4th instar 5th instar Adult
2nd instar 0 0 0 0 0 0
3rd instar 0 0 0 0 0 0
4th instar 0 0 0 0 0 0
5th instar 0 0 0 0 0 0
Adult 3 0 0 0 1 2
Total 3 0 0 0 1 2
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FNENOH RTINSOV TERARTTIRIITE 2o
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0 o TRHERZ I 2 0AZ, NMyTHEs KoL Tn
&% BB R Ofilfs O IR OfibAEICE R A L7z, (3)
D%, FERIZIZIERRCEIN R ko, ThUR

OITINTFEGNC K> TR Y, EEREEZGAATEE E
il 75 7> O BEE AR O IRIR 2 Wt DR S S, AEE
ROk @EIC Q820 Lz £ A AZ 5SS T Tkt
TOEES H T

FEATENE RIZHR 7 X 5 it 2 72 & o 7278, fE{E
ERELANZNWDELAETH, N=R v h A AV EEERIC
*UTHIETEIZ & b RWGAEDFNREL o7

BT 52 LN TE M RITE O —F 4 % Figs.48-51
WRT. HAEFETHDHN=R T A L 3sinsh ik, fF
THDLT R ALVTME B THD. FriELTWD
A O ~EHEA TSN T & 72 (Fig.d8) . flif#ix
W< I8 Y o TR EROE RIS D o 1oy, &
720 E 2 LT (Figd9) . & 13 ER O m
o T-F F, KSR U Am%muvyz (Fig.50) . fili
BFIAE RO M I 0820 L7z (Fig.51).

e EET

INFETOMIEMEEDIZTE ALY (B 21X, Chauthani
5, 1966, Dhiman, 19857¢ E)IZ_X=AR v A LVRT
TR T A LB R R R I A R o T d & L
TR, ARBFSEICIT 5 A B TORIMIEEORE S0
B, RERTHALNIRY ALY ERRY D A LY
BOT AR ALVIEIZT TR, ~U ALY ER
BRIV ALVROR A~ ALV biliROxs L

Figs.48-51 Predation of the third instar Antilochus coqueberti against an adult Dysdercus cingulatus.
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LTWBLZEBRWLNTR Tz, RYANY A LNTHH
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BTHoTDT, RERTHALVPHE LTT Ay
T A BT U TR R A R o TV D LD
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TV, SHICFH LR 5.
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R, B RIS D BURAITEN ORI 22 E DUV DD
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WG L TCWAHAREME L GETE 2V, 7RSS
A LV DIRFN3 W S D 5O b4y (Farine 5,
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IV FHARDAALEOEFLRFE
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HMEICBT DIIMEORM R, THHRI I ALY
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ENDFREMD DT IR 1 A BN L > TOREMED
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ELTHEET A LICEY, RO RE & il
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COfEE L TCOMFEMSEEZ LT 5. i, sk
FELMETHRE LT, IR E AR A R D
WEMAGDLZLICLY, WERICBIT 2T AT A A
VONAREIRERNEN D ERET DD OERE1G5.

b #MEE&AHE
LHEBOEINTRE LT R H A LU R 2%
BRENTHEINSE, T bEIEFTEDRESRMNT
B L, P L72%IXFEMD O S HIFEORE & K%
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DEEKE NI A7 AEE & HIZ, B9 cm,
KEFI200mlD 7T B v FIT AR, 26COREE, 14L-10
DO HE&MCHIE L EREE, &2 WiEEsiR (]25C)
HARB RS OERENCHEINS . & KT TS
L THEREIELRNEDIC LT, TR TALY
AR LHEORRM, HIFR O A D T g KIS CRE
G2 Z &3 54TV B 0% (Maxwell-Lefroy, 1908),
TER DR OFIETH RO IZEIN L.
FET SIZIBRIE, FEINB24RERILINIC, 18 5 E 728
AN EAHI5emE SHemD T T AT 4 v 7 U —
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30°COWVTN DR, 14L-10D0 H EZ I HIH L7

TERAC AN, b, 2#~OBEE TIchrns Bk
LA H OLMETHA Lz, b L7z 1 lish fudokBish
BRI L2WOT, JIEfEE L Rame 2t OEEHAL,
K5y DI W E ARG LTz,

2HBIC R oG, ZE TEREHRESMBHITE X
T, RN EEN SemEm S lemD T T AT (>
7 vy —UIZ, fBE LT 1HEEO N MO 1 & FaK
FDOHEREAKE AN ERE AN, 1T OHEMTFEE L
(Fig.52), ¥R LUK ~ORiEZ &P bE To H %
A L7z, AL KILEE AR L CHENEME L2\ H
IZL7. ZOFBLPUET D T2 DIITO0 OIS 5
7=n, 2L O%h, MEECIHEI T2 e TE .
MR L F MY O 71X, Table 6 OfFBHI(T
LELTRVWLDODH L, FrIVIEOEL 8, 7
bbb, A ARy, hxo~7ay, 77, V=
UX¥ay haardA, BxveanvRy, XY aA
FU, VABLRIy 7 VXU ETHDL. 7TV TT,
XUL )X, WA Fy FTEHEFERS, HDHWE
TR BEMRTERPST-OT, MEEREZITHI L
WCTERMMDSTED, FIMNZEBWTT AR T A LT D%
FEATE LCHIH SN W e o e T A A Box o 2y
TZOWTHE, ZTORFERHY E Lotz k57
B, 25°COIRE S F CRER D J7 1k CHil B KR % 7l 2
7=.

PR U 7 o0 H B (A 2 |2 3% AU 72 10K 0D B e %
TELCEHAREZRMB L. 220, 7y Yo roE1-
L8R LNMGEOLINRMN-T2DT, ZNHOFEE L.

Rearing of Dysdercus bugs in the
laboratory. Food (seeds of a putative host
plant), water in a small glass bottle with a
lid made of cotton and a piece of filter
paper were put in a plastic container (5cm
diameter and lem deep).

Fig.52
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(John Wilder Tukey) ® F{EIZ L 5L E IO HED
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FEICET HIREEREOHEEICOWVWTIE, TNET
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7o Thbb, WBESME ()KL TRERE (v) & —
WA v=a + bt (a, ITERCEIFL, v=0 &L
THMELTZ & & D ¢ ZRIREEEAEE EEEA,
HAL: C) &L, RIEFREEFRE L EoHs oliE %
BELLLOZAMREE L, HIRBEEORE L
T 5D HBEREBREOREE 2 A REEE (6
fZ:H-C) &Lz, ZoBE, AXMEEIRE (AL H -
C) 1Z1L/b ELTHEERS.

BARICIE, RO 3TN0 % Sy & i1 L
L C20~30°C 5 Bk (& =4 F £ ClE20CH S
TP LIRS 72005 72D T 4 Beli) DR 5 TAR
BH LTI L ERIC oW T, ShBif oo P il % 75
L, SHICEOWREFRFTREZL LT, /N RET—
WX v =a + bt (a, bITEE) IZEYR LTz, IRDGA
1320~30°C DB FE DRI G4 Tl H L TR L L 729RIC
DWW CRERIZEE LT,

T AR ALV RO E RS D88 (37 FAH
¥)) OENC X AT, 25°COIRESRIMETHEE L2
G O L IR O ¥ E % Tukey-Kramer ® HSD# & C
FHEMEWHE OFT X TOMAE DI DN T LT,

c HER

15C DURFESATTIIIE3.3% (4/120), 17.5°COiE
JELE I EER22.5% (18/80) & M TR M- 72D T,
ZNLAED TR EAT 5 1O i@ RS2 155 Z &0
TX otz

Table 7IZZNZNOFEMY, WELIFIZRIT D,
SR KM ZET 2 E TCOAEGFRE/RLIZ. BT
T HMBRIIFAE R Lo TRE S BAp o7z, PRI E
DFE COEFFRE, FEMEY L RESRNES LOWHE DO
HAERZBERE L THAAATZATRA AT 4 v 7 ET
VTR, BIRITKT 2 Wald i iE & 17 - 72/l &
(Table 8) , #WEMWITERE L THETH 72,
JREER X ONESE & MW O BEAERIZAE Tl s o
7.

FEMY O BIIAETL LW SN0 T, ZhEh
DFFHY CEFHE LIcH AP MbT 2 ETOAEEE (F
NTCORESMTEHE LicHa OfEl) ZTukeyd Hik
WCEAZLHEIBOIROZEIZL>TRELZE ZA,
Table 7 DA MHIZ R LR UXF &2 LI b ORI LD
fCIE, S%OBEEKETHERENRD LR N-T.
Thbb, by VXU, UX, xR TEHY, B
XU~ vARY, 477 TEE LB ITAEFEN G

Table 6 Weight of host plant seeds examined in the experiment elucidating the development

of Dysdercus bugs.

X Weight / seed X .
Plant species (mg) * wild/cultivated arboreal/herbaceous remarks
Malvaceae
Hibiscus tiliaceus 10.7 wild in maritime beach forest arboreal
H. makinoi 35 wild in and around forest near mountains arboreal
H. rosa-sinensis 21.1 ** cultivated in artificial garden arboreal not used in the experiment
Abelmoschus moschatus 10.6 wild in openland herbaceous
A. esculentus 48.7 cultivated commercially herbaceous
Thespesia populnea 256.4 wild in maritime beach forest arboreal
Abutilon indicum 35 wild in openland herbaceous
Gossypium arboreum 56.1 cultivated experimentally herbaceous
Sida rhombifolia 25 wild in openland herbaceous
Bombacaceae
Chorisia speciosa 88.7 cultivated ornamentally arboreal
Bombax ceiba 80.4 cultivated ornamentally arboreal not used in the experiment
Pachira aquatica 2057.5 cultivated experimentally arboreal not used in the experiment

* mean weight per 10 seeds

** mean weight per 8 seeds
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7z

XL AN TT AR ALY %25C, 14L-10DDS
PECfE LI25E, T2 THLE L, 3HENMCR DM
RIX72 =72 (0/300) .

fEE LT 8D TMMFET, 5 BBEDIRE S Tl

LWz, F72, Table 101213 %20°C~30°CD 5 Bk
DIRESRMETHE L72E 0, Table 11121350 B %20
C~30C D 5 BePEDR LS T 8 TR D T AR FE 1 CThd
B L2358 OIRESMCT 2 B EHEOEHAS L
KIER B RIEE LN E X2 b OB EEETT5
DI B e ANFERIRE O E a4 R L7z,

Table 7 Survivability from second instar to third, fourth, and fifth instars and adult stage of
D.cingulatus at five temperature regimes between 20.0 and 30.0°C and a 14L-10D
photoperiod when fed seeds of eight plant species.

Developmental stage

Host plant species Temperature n

3rd 4th 5th adult
20°C 36 100.0% 91.7% 50.0% 13.9%
22.5°C 36 100.0% 88.9% 50.0% 25.0%
Hibiscus tiliaceus 25°C 36 100.0% 91.7% 69.4% 33.3% d
27.5°C 36 100.0% 100.0% 80.6% 41.7%
30°C 36 100.0% 100.0% 83.3% 27.8%
20°C 36 100.0% 100.0% 94.4% 86.1%
22.5°C 36 100.0% 97.2% 86.1% 83.3%
Hibiscus makinoi 25°C 36 100.0% 100.0% 100.0% 97.2% ab
27.5°C 36 100.0% 100.0% 97.2% 80.6%
30°C 36 100.0% 100.0% 100.0% 97.2%
20°C 36 100.0% 55.6% 52.8% 44.4%
22.5°C 36 100.0% 94.4% 88.9% 61.1%
Abelmoschus moschatus 25°C 36 88.9% 75.0% 72.2% 66.7% c
27.5°C 36 100.0% 63.9% 61.1% 58.3%
30°C 36 100.0% 88.9% 80.6% 61.1%
20°C 36 100.0% 100.0% 100.0% 83.3%
22.5°C 36 100.0% 100.0% 97.2% 80.6%
Abelmoschus esculentus 25°C 36 100.0% 100.0% 91.7% 80.6% b
27.5°C 36 86.1% 75.0% 72.2% 69.4%
30°C 36 86.1% 75.0% 75.0% 75.0%
20°C 36 100.0% 94.4% 88.9% 88.9%
22.5°C 36 100.0% 100.0% 97.2% 75.0%
Thespesia populnea 25°C 36 100.0% 100.0% 88.9% 88.9% ab
27.5°C 36 100.0% 97.2% 91.7% 86.1%
30°C 36 100.0% 97.2% 83.3% 83.3%
20°C 36 100.0% 47.2% 11.1% 0.0%
22.5°C 36 100.0% 77.8% 11.1% 2.8%
Abutilon indicum 25°C 36 97.2% 47.2% 19.4% 11.1% e
27.5°C 36 75.0% 33.3% 11.1% 2.8%
30°C 36 100.0% 61.1% 13.9% 5.6%
20°C 36 100.0% 100.0% 94.4% 86.1%
22.5°C 36 100.0% 100.0% 100.0% 86.1%
Gossypium arboreum 25°C 36 100.0% 100.0% 97.2% 91.7% ab
27.5°C 36 100.0% 100.0% 97.2% 80.6%
30°C 36 100.0% 100.0% 94.4% 91.7%
20°C 36 100.0% 100.0% 100.0% 77.8%
22.5°C 36 100.0% 100.0% 100.0% 100.0%
Chorisia speciosa 25°C 36 100.0% 100.0% 100.0% 100.0% a
27.5°C 36 100.0% 100.0% 100.0% 100.0%
30°C 36 100.0% 100.0% 94.4% 88.9%

* Identical letters indicate the values of survivability are not significantly different (» > 0.05;

Tukey’s method).

Table 8 Result of Wald-test for the effects of

host plants and temperature on the survival rate

from second instar nymph to adult stage of Dysdercus cingulatus when a nominal logistic

model was applied.

Factor No. of parameters DF Wald— x 2 P value (P> 2
Temperature 4 4 0.16374086 0.9968
Host plant 7 7 58.4437504 0.0000
Temperature X Host plant 28 28 23.1340752 0.7263




Table 9 Nymphal developmental periods of successfully emergent Dysdercus cingulatus at five temperature regimes between

20.0 and 30.0°C and a 14L-10D photoperiod when fed seeds of eight plant species.

Host plant Temperature ~n No. emergence Developmental period (days; mean + SE) test”

(0 (2nd instar nymph) (%) egg 1stinstar  2ndinstar  3rdinstar 4thinstar 5thinstar nymphal total

20.0 36 5 (13.9) 16.8+0.2 7.0£0.0 11.0£0.0 12.8+1.3 18.2+0.9 30.4+1.9 79.4+1.9

22.5 36 9 (25.0) 12.0+0.0 5.0£0.0 7.4+0.2 10.7+£0.4 11.3+0.8 21.4%1.0 55.9+1.0
Hibiscus tiliaceus 25.0 36 12 (33.3) 7.5+0.2 3.0+0.0 5.3+0.1 6.6+0.3 7.9+0.4 16.5+1.3 39.3+1.1 c

27.5 36 15 (41.7) 7.0+0.0 3.0£0.0 5.0+0.4 5.1+0.2 6.5+0.4 13.1+0.6 32.7+0.6

30.0 36 10 (27.8) 5.0+0.0 3.0+0.0 4.0+0.0 4.8+0.2 5.5+0.3 12.6+0.5 29.9+0.4

20.0 36 31(86.1) 16.0+0.0 7.0£0.0 12.0£0.1 10.7+0.2 14.5+0.4 27.7+0.6 71.8+0.7

22.5 36 30 (83.3) 12.0+0.0 5.0+0.0 7.240.1 7.5+0.1 10.9+0.3 18.9+0.6 49.6+0.7
H. makinoi 25.0 36 35(97.2) 7.6+0.1 3.0+0.0 5.240.1 4.8+0.1 6.4+0.1 13.1+0.4 32.5+0.3 b

27.5 36 29 (80.6) 6.6+0.1 3.0+0.0 4.4+0.1 5.0+0.1 5.4+0.2 11.3+0.6 29.2+0.5

30.0 36 35 (97.2) 5.0+0.0 3.0+0.0 4.0+0.0 4.2+0.1 5.2+0.3 9.7+0.2 26.2+0.3

20.0 36 16 (44.4) 16.0+0.0 7.0£0.0 11.7+0.4 11.3+0.5 13.6+0.9 28.2+1.7 71.8+1.6

22.5 36 22 (61.1) 12.0+0.0 5.0+0.0 7.1+0.1 8.2+0.2 10.5+0.3 18.1+0.6 48.9+0.8
Abelmoscus moschatus 25.0 36 24 (66.7) 7.4+0.1 3.0+0.0 5.7+0.2 5.4+0.2 6.6+0.1 11.4+0.7 32.1+0.7 b

27.5 36 21 (58.3) 6.6+0.1 3.0+0.0 4.6+0.1 5.2+0.2 5.3+0.1 11.2+0.7 29.4+0.6

30.0 36 22 (61.1) 5.0+0.0 3.0+0.0 4.2+0.1 4.0£0.1 4.7£0.1 9.6+0.5 25.5+0.5

20.0 36 30 (83.3) 16.0+0.0 7.0£0.0 10.9+0.1 11.0+0.1 13.6+0.3 27.241.3 69.7+1.4

22.5 36 29 (80.6) 12.0+0.0 5.0+0.0 7.4+0.1 7.7+0.2 9.3+0.4 15.7+1.0 45.0+1.1
A. esculentus 25.0 36 29 (80.6) 7.4+0.1 3.0+0.0 4.9+0.2 5.1+0.1 6.1+0.2 12.0+0.8 31.0£0.7 b

27.5 36 25 (69.4) 6.5+0.1 3.0+0.0 4.440.1 4.8+0.1 5.3+0.2 9.3+0.6 26.8+0.7

30.0 36 27 (75.0) 5.0+0.0 3.0+0.0 3.6+0.1 4.240.2 5.2+0.4 9.0£0.6 25.0+0.6

20.0 36 32 (88.9) 16.0+0.0 7.0£0.0 11.0£0.0 13.1+0.2 14.4+0.5 20.2+0.3 65.7+0.6

22.5 36 27 (75.0) 11.8+0.1 5.0+0.0 7.8+0.1 9.5+0.2 9.4+0.3 15.8+0.5 47.5+0.4
Thespesia populnea 25.0 36 32(88.9) 7.5+0.1 3.0+0.0 5.5+0.1 5.6+0.1 7.1+0.2 11.8+0.3 33.0£0.5 b

27.5 36 31(86.1) 7.0+0.0 3.0£0.0 5.0£0.0 5.0+0.2 5.5+0.2 9.2+0.3 27.8+0.5

30.0 36 30 (83.3) 5.0£0.0 3.0+0.0 4.0+0.0 4.6+0.1 5.240.1 8.1+0.2 24.9+0.4

20.0 36 0(0.0) - - — — — — -

22.5 36 1(2.8) 12.0+— 5.04— 8.0+— 6.0+— 19.0+— 33.0+— 71.0+—
Abutilon indicum 25.0 36 4(11.1) 7.840.3 3.0+0.0 6.0+0.4 10.8+1.2 9.8+0.5 24.5+1.6 54.0+2.9 d

27.5 36 1(2.8) 6.0x— 3.0:— 8.0+— 7.0+— 11.0+— 17.0+— 46.0+—

30.0 36 2 (5.6) 5.0+0.0 3.0+0.0 4.5+0.5 10.5+0.5 8.0+0.0 12.5+1.5 38.5+1.5

20.0 36 31 (86.1) 16.0+0.0 7.0£0.0 11.0+0.0 9.5+0.2 11.3+0.2 19.9+0.5 58.7+0.5

22.5 36 31 (86.1) 12.0+0.0 5.0+0.0 7.0+0.0 6.5+0.1 7.940.1 13.4+0.2 39.7+0.3
Gossypium arboreum 25.0 36 33(91.7) 7.2+0.1 3.0+0.0 5.3+0.1 6.0+0.1 6.6+0.2 11.3+0.2 32.2+0.4 b

27.5 36 29 (86.1) 6.0+£0.0 3.0+0.0 4.0+0.0 4.1+0.1 5.1+0.2 8.4+0.2 24.7+0.3

30.0 36 33 (91.7) 5.0+0.0 3.0+0.0 4.0+0.0 4.0£0.0 4.0+£0.1 7.240.2 22.2+0.2

20.0 36 28 (77.8) 16.0+0.0 7.0£0.0 9.0+0.0 9.9+0.3 11.4+0.2 21.0+0.5 58.3+0.5

22.5 36 36 (100.0) 11.240.1 4.8+0.1 7.0+0.0 6.3+0.2 7.7+0.1 13.7+0.2 39.5+0.3
Chorisia speciosa 25.0 36 36 (100.0) 8.0+0.0 3.0+0.0 5.0£0.0 4.3+0.1 5.5+0.1 8.9+0.2 26.7+0.2 a

27.5 36 36 (100.0) 7.0£0.0 3.0+0.0 4.0+0.0 3.9+0.1 4.3£0.1 7.7+0.1 22.940.1

30.0 36 32 (88.9) 5.0£0.0 3.0£0.0 3.0£0.0 3.8+0.1 4.1+0.1 6.7+0.2 20.5+0.2

* Identical letters indicate the values for the total nymphal developmental period at 25°C are not significantly different (P > 0.05; Tukey-Kramer’s HSD).
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Table 10 Thermal requirements for the development of Dysdercus cingulatus eggs estimated

from data for 20, 22.5, 25, 27.5 and 30°C and a 14L-10D photoperiod.

Lower developmental

Effective cumulative

i i 2
Regression equation r threshold temperature (C) temperature
(day—degrees)
v=-0.214686 + 0.013685 ¢ 0.979 15.8 73.4

Table 11

Thermal requirements for nymphal development of Dysdercus cingulatus estimated

from data for 20, 22.5, 25, 27.5 and 30°C and 14L-10D photoperiod when fed seeds of

eight plant species.

Lower Effective
developmental cumulative

Food species Regression equation r? threshold temperature

temp(%?ture (day—degrees)
Hibiscus tiliaceus v=-0.03037 + 0.002174 ¢ 0.979 14.0 459.9
H. makinoi v=-0.03507 + 0.002501 ¢ 0.959 14.0 399.8
Abelmoschus moschatus  v=-0.03632 + 0.002563 ¢ 0.964 14.2 390.2
A. esculentus v=-0.03730 + 0.002661 ¢ 0.957 14.0 375.8
Thespesia populnea v=-0.03628 + 0.002593 ¢ 0.984 14.0 385.6
Abutilon indicum * v=-0.02076 + 0.001556 ¢ 0.997 13.3 642.8
Gossypium arboreum v=-0.03950 + 0.002850 ¢ 0.991 13.9 350.8
Chorisia speciosa v=-0.04704 + 0.003260 £ 0.976 14.4 306.7

*from data for 22.5, 25, 27.5 and 30°C
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Table 12 Survivability from second-instar nymph to third, fourth, and fifth instar and adult
stage of D.poecilus at 25.0°C and a 14L-10D photoperiod when fed seeds of Sida

rhombifolia or Gossypium arboreum.

Survival rate (%)

Food species n Developmental stage
3rd 4th 5th adult
Sida rhombifolia 39 48.7% 48.7% 38.5% 30.8%

Gossypium arboreum 16 0%
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photoperiod when fed seeds of Sida rhombifolia.

Table 13 Table 13 Nymphal developmental periods of successfully emergent Dysdercus poecilus at 25.0°C and a 14L-10D

Developmental period (days; mean + SE)

Nymphal total*
38.1+4.6

2nd 3rd 4th 5th *
8.0+0.0 3.3+0.5 6.3+0.5 8.5+3.4 9.0+1.8 12.7+1.0

1st

egg

No. emerged

c

(%)
12 (30.8%)

39
* These values may be underestimated since these are based on the data of nine individuals and I could not observe the other

(2nd instar nymph)
three until emergence.
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PEIRIEIEIIFIERIC R E L IE D2 &, &L FEI LT
fER D, HAKTI8H DFHA ORI 8 [IPEIH L 7= ik
(VA2 L LC2T.5°CTHE LK) £ThHo
T, FESRUTZT2BRD 5 B, 12 EESR L AR
SUIAA (43.1%), 2 [HESE L 7= (8 A1 X 27l {K (37.5%) T
B T80.6%% L, 3[EILLEEEIY L 7 E AL 1408 (4
T, BRO19.4%ITBME e hvo 72, FEIR L 720> 7= B
DT, X ~v7a3 0L T20ONTNEEE LIZD
Db, 25CE2T.5CTIHEMN - 7248, 22.5CTIERRH
<, 30CTIIEFICRm Mo 7=, FEFREIEUZ SO\ T, D
FREOE D TAE TR - 128, fEREOEVE &



Clutch size of eggs
(mean + SD [n, range])

Total No. of eggs laid by
oviposited females
(mean + SD [range])

Preovipositional
period
(mean + SD [range])

No. of
oviposited

females

No. of oviposition
(mean + SD [range])

Adult longevity (days)
(mean +SD [range])

Photo-
period

(C)

temperature regimes between 22.5C and 30°C.
Temperature

Food plant species

Table 14 Reproductive properties of Dysdercus cingulatus fed with Hibiscus makinoi or Gossypium arboreum seeds at four
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OHOFEEE & B EE O L BEAERIX01%DERFETH
B2 -7= (Table 16).

PEIRRTHAME, HRPEINEL, FRBEY 1 XiZonTix, FESR
L7 o Tl 2 2250 B RO TN L 7.

PESRTEIRNITEE AmWIE L, EEMIWIZEE
VMEMIZH Y, 50X IREVLOO, FEREDE
W0 1% DERFE THE 57 (Table 17). £7-, V"
X7V TRHATLEZLOL YU A TRHELZLOD
JIDEMEINC & > 7273, BEOFHHOE VIS L OME O FE
B LB IRE DR HAERIIAE Tld/en -7z (Table 17).
FEE RIS T D EINRTHIM O EHEE b L2, Pk
MO PEINY D E TICHLE R AR E A, PEIRRTHI o0
BRI —REYR U COOMRIETHET D L, o~
73U &I L CEE L2 GE ORI B R X
16.6°C, AZIRIRIEEZIX133.00 - C, VX &ML T
fE Lo a ORI F R IX17.5C, ARIEEIR
JE1X77.60 - CEHEH SN,

MEEIIEUE, U X ALE LC215°CTHE Lo
AT ARB05IMZ R AT, FEFITIEDLDENRKE D -
7=, foOFEO®E, FMEIREOE, B X UMHOME
LEBREDORZRAEFEM TV TN AE TIE N7
(Table 18).

G A X b IE D OE R RE L, SHOFHOE,
BIREOE, BILORHORE & fFEIRE O AERIX
WL AR TIL 20> 7= (Table 19). ZHZ O
RO PEINEDE N K 201 1%, HAIOFEIICht
6% <, IR e HIE LIS A XAV hE < 7
DEMNFRD B, 2 ELLEEIR L2 AERIZ OV T,
B DHFEIR & Z OWRIBIDOFEINT I T 2 IPBE A X % g4
HE, AEICKREIOISEY A4 XD FRN/NE oz
(Wilcoxon D fF SMAR AR EIZ I TO. 1% /K HETHE) .

d BE

T IR T AL OPEINT I B AR ERE I, R
MOIX L OENIEFIZRE NI ERH LIRS 7208,
LITFICRET & 5 22l 23580 S iz,

BLEEIN LR WERO AT, Z 2 TITo 72 2ROk
41 (22.5°C) B L OIS (30°C) Tri <, W7
RESM (25 CHR LUV2TEC) TRz D, T
RUH AL OEINCE LIRS, 255 CHB LT
215 CH G TR b D L iR SN 5.

FEIRIEIERIE, dReK 8 ENC R ATZER S o 7228, %<
I 2EBLRC, LbZNENOEINC ST 2 I
FWEEINE EZ\VMEMNIZ B - 72D T, BIERNIZITZ 5K
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FEONT DRI ZFF O LR INDH OO, L0 FWEEIR
WL ZL OBEETHEMAE & o TWD LR IND.
PEINATHIRIC BT~ 2 IR ERIENL, fEICH W AEDE
WZE DB FOERZIH -T2 00, KRIEERE
T NOTEFRE L7256 B 1TCHIR &, Shhiflos
H IR IR T B B R O 14°CRiTt: L v i<, IREE
DRI RO E XY, K0 EWRERLETHD
LR ST

V RZKRIVDALSOEFLRRFE

1 RZKRVAALVDEERM

a B#

B2 WICBIT D IAMALZ ORI N G, =R AL
NIRRT ADSBOT RS ALY, ATuavrada
TIONALY, BEOKRIANY B ALTEORY A~ B

ALV EWETDHZENHALMN o7,

Table 15 Table 15 Results of two-way ANOVA including cross effect, analyzing the effect of
food and temperature on the longevity of Dysdercus cingulatus females.

Table

Table

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 9.2863  0.0422 0.8376
Temperature 3 3 4153.8424 6.2976 0.0006
Food X Temperature 3 3 2255.1016 3.4189 0.0202

16 Results of two-way ANOVA, including cross effect analyzing the effect of food and
temperature on the number of ovipositions by Dysdercus cingulatus females. The analysis
was executed after square-root transformation of the number of ovipositions.

Factor No. of parameters DF SS Fvalue p(Prob>F)
Food 1 1 0.0008072 0.0052 0.9429
Temperature 3 3 5.1485245 10.9783 <.0001
Food X Temperature 3 3 2.5218354 5.3773 0.0018

17 Results of two-way ANOVA, including cross effect analyzing the effect of food and
temperature on the preovipositional period of Dysdercus cingulatus females.

Factor No. of parameters DF SS Fvalue p (Prob>F)
Food 1 1 60.78529  3.0406 0.0860
Temperature 3 3 720.96909 12.0215 <.0001
Food X Temperature 3 3 27.88073  0.4649 0.7078

Table 18 Results of two-way ANOVA, including cross effect analyzing the effect of food and

temperature on the total fecundity of Dysdercus cingulatus females.

Factor No. of parameters DF SS Fvalue p(Prob>F)
Food 1 1 5488.192 1.0562 0.3080
Temperature 3 3 22288.233 1.4298 0.2425
Food X Temperature 3 3 19260.694 1.2356 0.3043

Table 19 Results of two-way ANOVA, including cross effect analyzing the effect of food and

temperature on the clutch size of Dysdercus cingulatus females.

Factor No. of parameters DF SS Fvalue p(Prob>F)
Food 1 1 8.3695 0.0162 0.8990
Temperature 3 3 1117.7794 0.7204 0.5415
Food X Temperature 3 3 1833.6301 1.1818 0.3192

Z OWFFE LI
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12, Corbett (1923), Chauthani 5 (1966), ‘& H
(1975, 1978b), Quayum© (1980), Dhiman (1985)(Z
Lo T, _=FK T H A LT Dysdercus Jg Dk 2 H1 A
LAVHEMAET D LV I RIRAEI TN,

—J7, JIBR S (1975) 1B VW TR=R Y I A AV DFHE
TN T A A RO A A N<R T T D LR STz
W, Singh® (197N L > TR=HK VB ALY BT ZD
ERTHhHDHEGBIN TV TH LI, R=Fvh
ALUNT FA B ONEY & BV & o To it & R o
ATRetE bk > TV b,

FITIITHE, RehRv ALV EAEBICALET
D7 AARMEY OFE T L T RS I A LY THRITE LCHE
& LU CoafmtE & g UC, AR PEO TREM: 2 B & 7 Z
T5.

b #MEE&AE

NRER T A LY 2 gk L CEMWE DR & LT
TRV T ALY 2 gl FEPEORE LT A AN
RyOHET, hxv~7avofETaE2keELbIZEZT
B T L7,

A Lo =R o A AT 2 ISR L C24R5fET LA
WORIRTH S, EEHIS0MmMD 7T AT (v 7 ¥y —
VT2 & R=R o A Ay 2 lish il 184 A,
fEE LCHBEEDT AR H A Ly 2w, +oEox
Fow R OFET, +HEOVF I~ T I TOFEFON
FTANE ANz, IKITIEHR A 7R KT O E 5 2 Lic k-
ThHz 7. FEBRiI25C, 14L-10DORE B ESRETIT-
7o, FEBRBAMGT:, ASEORER, BEOEEE AP
T AR ALY 2N RR A S NG, MR
S En L.

c R

A Table 20127k Lz, T HARI T A L 2 %)

MARE LCHEX G AIIRA LT X ToR=KT 0
ALY 2 A Z R L SECAR o128, A A~
AU, v ~7avfEr2e LTHEXTLAIT
AL 729 R TOR=R B A Ly 2 s i 2 finhif
BT L, SHRIZAR -7l <, ZOELTETOH
BUITAKIZT G- 2 72356 & AR IR 203727 - 72 (Kohno &,
2002) .

d BE

FANTR Y OFEFRHY X <7 3T ORTF 2=k
CHALY 2ENHBICEEE LTEXTGAL, R L
a2 2 EEIRIZIE L L, ZOFMNR KOOI E G 2128
B LGS ICEZNRD LN Enh, &
FAT ROV F L~ 7 IO E LT
AMEA 2ol Z ENRBEND . T_XCTOMY %t
ZUITHHE LD TRV, R=RT A LT OHRT
e L TikbBEDOD LW ARty ~T73a Y
DOFETNR=R T ALV OEEE IR LR -T72 2 &I,
TBVED R Y A LN EARNICH TR THD Z &
HOFETHIE T2 &, R=R v A LURERRHRNE
ThHhdHIZ EEBITET S,

JIHR B (1978) N R=R v A LD EMP & LT
FAN R Z BT 22 1%, HIETOHINEEORS
PR T LI, AR RR T aalaudh
ALV ETHERY DAL ORI E 72> TEY, X
SRVAALVININSDRL A A LVHEHRET D7
BDIZ, TNHORY ETROND Z ERZWizd, i
SOREMNR=IR T A L DOHETHMTH D LaR
N FREMES EWV E I S s .

Singh & (197D L > TREZF T I A LT RU X DE
BT SN2 DE, JIRRS (1975) I8 5 A A/~ R
7 ERBRIZ, X DORBETR=R VA A LVBRRERLISN
DW\ANLNTZD, BDOHVERZR T DAL ETH

Table 20 Developmental duration or longevity of the second instar nymphs of Antilochus
coqueberti fed on the second instar nymphs of Dysdercus cingulatus or Hibiscus tiliaceus

or H. makinor seeds.

Survival rate 2nd instar

Feeding treatment Diet N Molting  Died to 3rd instar duration a Longevity b
Animal materials D. cingulatus nymphs + Water 18 18 0 100% 5.6+0.1 -

H. tiliaceus seeds + Water 22 0 22 0% — 6.2+0.2 a
Plant materials L

H. makinoi seeds + Water 22 0 22 0% - 51+0.2Db
(Control) Water 30 0 30 0% - 5.8+0.3 ab

a days (Mean + SE)

b Values followed by the same letter were not significantly different (Tukey-Kramer’s HSD, P> 0.05).
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DERTHATHERTHALTBIRETNEZ &
HRFETEIZESLS b ODOW T L HEZE SN 5.

2 RIKRIVHALDOEEFEETFHE

a B#

B2RETOFNBREDOMERNS, N=RU B ALVHR
RYHADIRDT AR ALY, ATmymday
CHALYERI ANV BALTRORY N A LT %
WMETL2ZERHALNI o7, TOMFRLURNC S,
Corbett (1923), Chauthani & (1966) , 5 [ (1975,
1978b), Quayum® (1980), Dhiman (1985)(Z X - T,
NIRRTV A LYW Dysdercus & DR T3 A LU FEE
MRS EVILRPESNTND.

RER VALY BHR T B A LT Dysdercus J& L
NOFETHDLEY ) HALYRORINY ALV E
WRETDHZL1E, ZOMRTERSATEHLWHMETH
DN, NERT T A LNT NSO T A LNFEIZ DN
THEAER 2B & U T OBREVEZ R > TV % ATRENMEDS R
b,

NEZRUAALYOFEREFETH LT AR A L
U, RERVH ALY ERNHRBZUTEY, 20
TOIZHREE ST Lo 2612 %& 5 (Singh b,
1977) . A MR & A RAIELITO 2 Bl & %0
LEILTWA., HALVEHICOWTHIZ EIFBE, 77U
BIZBT DRI A LUEO Dysdercus |58 & %
D & HMIIHIR T 55 > H X B D Phonoctonus J& 2
& o ] (Marshall, 1902; Stride, 1956a, b; Galichet,
1956; Fuseini®, 1975b), A > KR 7IZBT 5 M+
BRI ALIROITA T TR ALY
Melamphaus faber (Fabricius, 1787) & Z L% BP9y
CHRT DRI ALVFO= XK A LY Raxa
nishidai Schaefer, 1999 ® | (Schaefer, 1999; V5 [H,
1999; Nishida®, 2001), 7 /3A LLROY Y7
/A Stephanitis pyrioides (Scott, 1874) & Z i % HifH
WIZH & T 2 27 A 0 A J1 A Stethoconus
Jjaponicus (Schumacher, 1910) @ 5| (Henry %, 1986;
Neal &, 1991), 7 > /\A A O —Ff Dulinius unicolor
(Signoret, 1861) & =M & HMAICIHR T H B A I B £
I D —F& Stethoconus frappai Carayon, 1960 @ {3
(Carayon, 1960) 23 5.

PLEDOHITIE, 723 DVICRT D7 A B A
A AFOBERE, BRI E EN AT SN
W B EENREEEZ LTS, ZRLORBINRRA Y
BOEEROMNI =27 =R OFERE O H L (Wickler,

1968), ZIVE TOFENDITHW TV, Fown
THIZLTH I L OHRE LREE & OMOERERM
AL L7238 5ICIE, ROBEH 5 WITERE W I T
ot b & ORIRN SIS, £ T, N=ARTH AL
COREOFERPUCBI LT, &2 2RO ARER L TV
HEVWIHREDE & T, R=R b A LA R
TWAFE, B CRIC /2> TV D EfER S ILzAR Y~
TIA LY, BDHWNIENS & RFANTIEVEZ FEFRAYIC
BIE LTHZ, TNORR=R T A LVHESHD
MEIMMENIEREITH ZLICLY, =R AL
SOMREORG L e HEEFEZ B H2NIT 5.

b #ME&LAE

fHE LT L= A A FHIT Table 211Z/R LT 6
B8 THD. Flo, ThbDHRDOEE%Figs.53~
Rz, ZRHD5 L, =R T B ALVITEE
REFETHDIT HRI DAL IR E LR URT T ALY
Bz ENRTWA Z L, Eaiy~U b A LT THH
T 72 TOBHRYANY T ALV ERUEY~Y AR
LAVBHISEENTWA Z &, TS ORITR & B
FiR & LB s o L B REOREEL LT
B, %1 ETHH I N7 Dysdercus J& LIS D T3 A L
SHEICEET O FIANE, AEROMIEOEIZE L.
N0, AR H A LT E Largidae D A A AR
U H A N Physopelta gutta (Burmeister, 1834) & &
AR T A LY Ph. cincticollis Stal, 1863 & 7k T 71 A I
SBROT AR AA L ERXT 0T 2T ALY
VXRINEZ ZEL OB AT T X oD TR R ER 21T
7oy, FENLSAO T A L BT IC SO ERE AT
THILBTERPSLDOT, ZOBPTH L TR=ky
ALK LTHELTER, MiRENDNEI
A7z

THRLH ALY, EARYTALY, TR A
Ly, Ar7avmayaruyiALTOAREIONT,
fEE LCZinOR % 1 IET S MI(EZ O 2405
TORZAR T T ALV BIZ G %, 24RFE AN ISl £
SNBEME I D EFT2. FEBRIT1998F11H ~12 4 I2h
FT, BRHEOENTIT- 72, H&EK200mld 7 Z 2
TV BECIER A E, AR OKE AT
THA& Lo 7 ZAEAE NI, IR R ALY
HERE B & A R 2 A, 24FERI%ICAI N B Sz in g
IMETARZ, NEIART I A LV ARUE, TR
ALV EME L TEZERENTEHE L, PE%ITAKL
SMZIT L & 5 2 8o T PE% 3 ~ 5 HOEIRTH
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D, BEOAFED S A LE, 1998F11 I A 4H
THELT.

R A A N Oncopeltus nigriceps (Dallas,
1852), b A~X T F 4 H ALY Graptostethus servus
(Fabricius, 1787), =i~ X 7571 A L Spilostethus
hospes (Fabricius, 1794) , 7 W F H 1 A & v
Thunbergia sanguinaria (Stal, 1870), & A7 k¥
HALY, NWURT PR AALY, AT 2T VTR
LY, FAXT R TIALY, XV RT DALY
Armatillus verrucosus Distant, 1908, 48 Y ~U 77 A
2 Riptortus pedestris (Fabricius, 1775), b rAk Y
U ALY Daclera levana Distant, 1918, 74 A

||
iy
N
¥
=

~ VU 5 A A Dasynus coccocinctus (Burmeister,
1834), 7 J1~V 71 A L Leptocoris augur Fabricius,
1781, 7 F X=~VU 3 A L L rufomarginatus
Fabricius, 17940 4FEIZOWTIX, ZHENDO M E %
1EAET D, N=R A LTORRE, Silpshh, 4 )
POWTANICEZT, SA~I0ANKELZdHE,
BINTENEIDEFRIZ. L LTHRTL I ALVH

W&, THTHIALEEER, P a0 ALY
ZpPHBE TERE LT-DIAMTE, AHEE OB THAE LT
KThH5.

c #ER
RYDALVROT ARV ALY EX TR Y 2
TIOHALY, FFRIALROL IR A LY
EEARVAALVEE L TERTLGAOREE
Table 221277 L7z, fEE L TH x 72 B O A 12 BMR
2L, R LEREBR VT A LUIE, RYhALVEO
QFEETRTHARL, THRII AL ZAAE T
BAFHRL T A LTEO 2 TR HHE LR -T2

ERLo 4 FRLSMTONWT, FEBRICHGA L /e _=R
ALY DIEFEME L, & L TRREZ S XA DR S
ZTable 23ICF & 7=, KU B ALVEOHD A LT
BN~ R T A LT DL ITHIR 2B ORE G 5l
FTARTREOXGUIR Y, UL HIBRZR A O KR Y~
UV ALTEO 2L BOMRIT /o7, ZHUTx L
T, WINRbEENREEOT T I A LR~ ETFH

Table 21  Bug species provided as prey for the feeding experiment on prey preference
of Antilocus coqueberti.
Superfamily
Family Collection locality ~ Appearance 2
Species
Lygaeoidea
Lygaeidae
Oncopeltus nigriceps (Dallas, 1852) Ishigaki-jima 53
Graptostethus servus (Fabricius, 1787) Ishigaki-jima 54
Spilostethus hospes (Fabricius, 1794) Ishigaki-jima 55
,,,,,,,,, Thunbergia sanguinaria (Stal, 1870)  Iriomotejima 56
Pyrrhocoroidea
Largidae
Physopelta gutta (Burmeister, 1834) Ishigaki-jima 57
Ph. cincticollis Stal, 1863 Ishigaki-jima 58
Pyrrhocoridae
Dysdercus cingulatus (Fabricius, 1775) Ishigaki-jima 59
D. poecilus (Herrich-Schaeffer, 1844) Ishigaki-jima 60
D. solenis (Herrich-Schaeffer, 1843) Ishigaki-jima 61
Dysdercus sp.1 Okinawa-jima 62
Dysdercus sp.2 Ishigaki-jima 63
D. mesiostigma Distant, 1888 Ishigaki-jima 64
,,,,,,,, Armatillus verrucosus Distant, 1908 Ishigaki-jima .65
Coreoidea
Alydidae
Riptortus pedestris (Fabricius, 1775) Ishigaki-jima 66
Daclera levana Distant, 1918 Ishigaki-jima 67
Coreidae
Dasynus coccocinctus (Burmeister, 1834) Ishigaki-jima 68
Rhopalidae
Leptocoris augur (Fabricius, 1781) Ishigaki-jima 69
L. rufomarginatus (Fabricius, 1794) Ishigaki-jima 70

a Photographs of each bug species are indicated in the respective figures.
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Figs.53-70 Appearance of putative prey species; 53, Oncopeltus nigriceps; 54, Graptostethus servus; 55,
Spilostethus hospes; 56, Thunbergia sanguinaria; 57, Physopelta gutta; 58, Ph. cincticollis; 59,
Dysdercus cingulatus; 60, D. poecilus; 61, D. solenis; 62, Dysdercus sp.1; 63, Dysdercus sp.2; 64,
D. mesiostigma; 65, Armatillus verrucosus; 66, Riptortus pedestris; 67, Daclera levana: 68,
Dasynus coccocinctus; 69, Leptocoris augur; 70, L. rufomarginatus.
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Table 22 Results of the feeding experiment on prey preference of Antilocus coqueberti (adult
male) when four species of bugs belonging to the superfamily Pyrrhocoroidea (Dysdercus
cingulatus, Dysdercus sp.2, Physopelta gutta, Ph. cincticollis) were used as prey in
random order. Each trial was executed for 24 h and whether the prey was killed was

examined.
Prey species No. examined Preyed Not preyed
Pyrrhocoridae
Dysdercus cingulatus 10 10 0
Dysdercus sp. 2 10 10 0
Largidae
Physopelta gutta 10 0 10
Ph. cincticollis 10 0 10

HALHEROAFE, ~UHALFO 1R, B A~
A LRO 2TIFBEDOM R B leh o7z,
PLbEmb, Ay ALy ERHIBRTAHETIX, Svd
ALVRHIRT DRI T X THREOXIZIZR Y, A4k
VA ALVRHIBR T AT R OMGIT LT, ~
VALY ERHZBT AT, AV~ ALTENS
BT DT T X THEOHRICRY, ~U I ALTVRE
E AN A LAVRHZBRT 2T 2B OXMNRITR D
ol Tbb, BREORKOTHO—MIIET D
ENEN—DODOHZMIZET 2N, SHIZEDY 72 <
NRERU ALV OHROMNRIZIRD Z L RbinoT
(Kohno %, 2002).

d BE

NRER YT ALY OHREOMRI > T fIE, T4
ANVEENROE THENE I B LT, ZTOMMN
BT DR TRESTVE., ZDOZ LiE, "=kKTh A
LY OOFEBICED L ER L LT, HERRHLSLO
PN EE 2R E 2 R LT DI EERBELTND.
Flm, R=RTHALTO LR HFED DO BRK
BT 50 TIERL, HEORRIET D2 b,
SRV I ALTOE L TR SN D ERD, MricEl
HEREL L7 2 ERNRB IS,

ZCOERKEROH D BREERITET 03, N2k

I ALY OREORTFRIZ D B K ZH 5N T 5728
W21, B ALVEOEREN LW ESNAFWERE L
DORRESZHGNNCTHZENEETHD EEDNS.

~

3 RIKRVHALVDESBE
B

NIRRT A DT OEINT T B AR A IR 5 7=
HDOWEIR=ZR VA ALZTEDERTHLT IRV

- BB

a

T A LU ﬂ#éé%%%%%ﬁ&bf% EF A LIS H
THIZD RETR T A LY ORI FEE R, %
%%ﬁ%@%Té:&mEET%éﬁ,N:myﬁ%A
T OIEE DOIRELE, PEIEEIL ZE TICEL AN
STV Ru,
ZITRET, RSNV ALV EERENTESES
FRBESRCRHE TS Z LICED, BEORERGE
AoMNCT 5. £, BHEMICBWT, BEORILES
IRIRDFEINANE I DERLNTT . BT,
YNAE O BHHIC B B AERERUKFIE 2 B0 & M2 T 5.

b M#&LAE

NERY A ALVOREICED HEE & HREMDOK
BAHONZT D720, AEEOHINCTEE LIZX=7K
T A BV B BT E O T AR O MERL R A KR E
WCEEIN S, b0 &FTEOIRE A E&MHET
B L, B LZBIIZT IR D ALY ERE G 2T
FL, BREBLUOIELCOMEE RIS LT

EEM8cm, B 4emDBNRT T AT 4 v IR
PROIKIIIZ IR Z X, ZOHRIEHE LTT ARV H A
LVOREBEIIT S Mghh &, K E AN TR T
xR LIMKAOEREZEE, =Ry b A L VHER R
Z1H, &2DVWITHER SR A4 TEAN, HEL
7. ZHE25°C, 14L-10DOIRE A EICHIE L - 15182
WAL D, HDOWVITEAHREOERENICE W,
BENTHE L7z AEARITE T D Br, JEATE KX
HASM LT, R=AR S h ALY OFEIIE T 5 Wi
EROTDZEITTERNDSTZN, MOKRT I A LK
@ pEIIE M (Maxwell-Lefroy, 1908; Ballard &, 1928)
MOIEHET D L, ARIIACR THEORM, HEROAR S
FOFREWCPEIT S bbb, Linl, Lafiblk
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Table 23  Results of feeding experiment on prey preference of Antilocus coqueberti (adult, 5th-instar nymph or 4th-instar

nymph) when a variety of adult bugs were provided as prey.

Prey species Developmental stage of A. coqueberti N Result

Attack to prey

Lygaeoidea
Lygaeidae (Lygaeinae)

Oncopeltus nigriceps 5th instar nymph 1 not consumed within 5 days no
Graptostethus servus adult 6 not consumed within 7 days no
Spilostethus hospes 5th instar nymph 1 not consumed within 24 h no
. Thunbergia sanguinaria ___ adult 3  notconsumedwithinddays omo
Pyrrhocoroidea
Pyrrhocoridae
Dysdercus poecilus 4th instar nymph 6 all attacked within 15 min and consumed yes
D. solenis adult 2 all attacked within 1 min2 yes
Dysdercus sp. 1 adult 11 all attacked within 25 h and consumed yes
D. mesiostigma adult 3 2 of 3 attacked within 10 min and consumed yes
. Armatillus verrucosus _adult 4  allattacked within 10 min and consumed _yes
Coreoidea
Alydidae
Riptortus pedestris adult 2 all attacked within 5 h and consumed yes
Daclera levana adult 1 attacked within 18 h and consumed yes
Coreidae
Dasynus coccocinctus adult 2 not consumed within 5 days no
Rhopalidae
Leptocoris augur 5th instar nymph 1 not consumed within 5 days no
L. rufimarginata adult 1 not consumed within 5 days no
5th instar nymph 1 not consumed within 5 days no
4th instar nymph 1 not consumed within 5 days no

a Interrupted when A. coqueberti attacked the prey.
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Fig.71 Changes in the survival percentage (thin line) and percentage of cumulative oviposition
(thick line) of female Antilochus coqueberti after emergence at 25°C and a 14L-10D

photoperiod. A: copulated; B: uncopulated.
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Table 26 The incidence of oviposition by Antilochus coqueberti females under different temperature and photoperiod regimes.

Preoviposition period

Temperature

% oviposited

No. examined No. oviposited

Photoperiod

(Days; Mean+SD [Range])

10.7+0.7 [10-12]

0
25

%%

100.0%

14L-10D 10 10

10L-14D
10L-14D

9.4+1.0 [8-11]
14.5+1.6 [13-17]

100.0%
85.7%

25
22.5
** Preovipositional periods when reared at 25°C were significantly different between photoperiods (P < 0.01, t-test)

Table 27 Reproductive traits of copulated and uncopulated Antilochus coqueberti females at 25°C and a 14L-10D photoperiod fed

one Dysdercus cingulats adult daily. All values are shown as mean = SD [minimum—maximuml].

Total fecundity
601.7 + 294.5 [222-990]

Egg batch size
55.2 + 15.5 [20-91]

60.4 + 17.1 [5-83]

No. examined Preoviposition period (days) Adult longevity (days) No. of oviposition

Condition

10.9 + 5.9 [4-20]
7.7+ 4.4 [1-17]

97.2 + 56.9 [34-186]
141.7 + 47.9 [99-261]

10.7 £ 0.7 [10-12]
15.5 + 8.1 [10-38]

10
10

Copulated
Uncopulated

465.3 + 241.6 [38-902]

B (F=F%5L) OoFin (N4, 1997) OF Tl
RN ERH LN SN2 X, AEORREICIE
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Table 28 The combinations of the developmental stages of the predator Antilochus coquebertr and
the prey Dysdercus cingulatus, and prey density in the experiments for elucidating the
functional response of the predator to prey density.

Predator (Antilochus coquebert)

Prey (Dysdercus cingulatus)

Prey number per container

2nd-instar nymph

3rd-instar nymph
4th-instar nymph

2nd-instar nymph

1,2,4,8, 16
1,2,4,8
1,24

5th-instar nymph and Adult 1,2

3rd-instar nymph 2nd-instar nymph 1,2, 4, 8, 16, 32
3rd-instar nymph 1,2,4,8,16
4th-instar nymph 1,2,4,8
5th-instar nymph and Adult 1,2,4

4th-instar nymph 2nd-instar nymph 1,2, 4, 8, 16, 32

3rd-, 4th- and 5th-instar nymph 1, 2, 4, 8, 16

Adult 1,2,4,8

5th-instar nymph 2nd- and 3rd-instar nymph 1, 2,4, 8, 16, 32, 64
4th- and 5th-instar nymph 1,2, 4,8, 16, 32
Adult 1,2,4,8,16

Table 29

Number and percentages of each developmental stage of the prey Dysdercus cingulatus

killed by each developmental stage of the predator Antilochus coqueberti within 24 hrs.

No. of killed prey (%)

Predator N
2nd instar 3rd instar 4th instar 5th instar Adult
2nd instar nymph 20 20 (100) 20 (100) 18 (90) 5 (25) 1(5)
3rd instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 11 (55)
4th instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 20 (100)
5th instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 20 (100)
Adult 20 2 (10) 13 (65) 19 (95) 19 (95) 19 (95)
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Table 30 Number of each developmental stage of the prey Dysdercus cingulatus attacked
first by the predator Antilochus coqueberti in each combination of two prey individu-
als. Twenty replications were done for each combination. Numbers in boldface and
in italics indicate that the values are significantly different from even at 1% and 5%

risk by the binominal test,

respectively.

Counterpart prey

2nd-instar predator

2nd 3rd 4th 5th Adult
- 2nd 10 14 19 20
3rd 10 13 19 20
Prey aftitacked at J 4n 6 7 17 20
1rst
5th 1 1 3 20
L Adult 0 0 0 0
P Counterpart prey
3rd-instar predator ond 3rd 4th 5th Adult
~ ond 10 9 14 17
3rd 10 10 14 17
Prey attacked at | 4th 1 10 15 15
first
5th 6 6 5 13
L Adult 3 3 5 7
B Counterpart prey
4th-instar predator ond 3rd 4th 5th  Adult
~ 2nd 5 5 5 9
3rd 15 8 11 10
Prey attacked at J 4 15 12 10 14
first
5th 15 9 10 12
_ Adult 11 10 6 8
B Counterpart prey
5th-instar predator ond 3rd 4th 5th  Adult
Prey attacked at [~ 2nd 3 2 1 1
first 3rd 17 3 3 5
< 4th 18 17 7 10
5th 19 17 13 1
LAdult 19 15 10 9
Counterpart prey
Adult predator ond ard Ath 5th Adult
™ 2nd 0 Y 0 0
3rd 20 3 2 2
Prey aftitacked at 4th 20 17 6 6
1rst
5th 20 18 14 10
~Adult 20 18 14 10
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RED RN Z & TldE % (Kohno b, 2004b).

4) RZRVAALIVHRENRBHAMICHE T HEEE

{Z3 4

NRER U H ALY 2~ 5WOFK RN, ThRT D
ALY 2~5HONRHLHNIRBEE L TEX DI
AT, AR O TR L 72 ALE A2 & Table
SUTR LTz, R=Rm o h A LT OGN F Y,
BECH DT AR T A LT DIEEBEBEDBE NI 5
THAT 2EEEREIIZ <0, R=kRv A A ATEHR
DEEIINE L ThiuX, fECTHLIT ART T A LT DI
HEMBPEAT SO TH DT EHMET D MIAEKITD 7 <
Motz 7272 L, THERYVIALVKBEEE LTZHA,
RERT B ALY 2 g BT L 7210800 5 5 3T L
PEEFHAET 22N TEY, THITEAFMAT S &
m<FE LTz, b LIRS, ffE LTHRUEERBEDOT X
R IALTRGBHHEBL TH bR ET 5L,
NRER AL VTHBWB O EEZTE 75012, 7
TR T A LTI 2 WG OLAITIX97.28H, 3 #nsh®
DOEFEITIT67.588, 4 #ghh OB AI2I1135.608, 5 gD
MOBEITIX23.85H, BRI OBEITIXT.30HDE I %
BT 5 & THEND (Kohnob, 2004b).

Table 31 Number of the prey Dysdercus cingulatus killed by the predator Antilochus coqueberti during each developmental

maximum]. The number of replications for each treatment was twenty except for the second instar predator against adult

stage of the predator when fed prey at each developmental stage. Each value is given as mean + SD [minimum-
prey.

Developmental stage of Dysdercus cingulatus

Developmental stage of

Adult
1.0+0.02 [1-1]

5th instar

1.240.4 [1-2]
2.6+0.6 [2—4]
6.1+1.1 [5-9]
13.9+2.3 [11-18]

4th instar

2.3+0.6 [2—4]
3.5+0.9 [3—6]
8.1+1.1 [7-10]
21.7+2.6 [17-25]

3rd instar
4.1+0.9 [4-6]
7.6+1.3 [6-10]

2nd instar
8.1+1.3 [6-10]

Antilochus coqueberti

2nd instar

2.2+0.4 [2-3]
4.4+1.0 [3-6]
9.7+1.3 [8-12]

15.7+1.9 [13-20]
23.8+3.6 [19-30]

3rd instar

16.1+2.4 [12-20]

4th instar

39.0+3.2 [32-44]

49.6+4.7 [41-58]

5th instar

a Only 3 out of 10 second-instar predators killed adult prey; the rest did not, and died.
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d EE

DR E ST DR EBEBDO =R T A LT D
HRENIOMEIZ, =R h ALY 2HHRICE ST
DT AHRY T A LY S bds LUK, R=v AL
VIRBIZ E S TOT AR T A A L 2 g BTl 7o I
WZRBRNWZ EERTHEOTHD, WTFHOREE
BEOR=HR A LT, HEERORE S (§) (L
TIE, IR VB2 F o TV A Z & AR L T2,
UL, BB EEMBOME 52 TAEOKRE X ()
RIS 2 BIEE I O CT D EBROMERIL, SREE
BEDOR=R T A LN LY HfRICEEORE & () 12
BAMEA R L, BEBEBENROARZR T A L VITHRE
EEBEM DAL Z, BEBEBENEATE R =R T A A
IFE B BBENE A TR E R A R 5 2 L AR LT,
ZORERIE, HIES 2 @BV THA TR SNA
FEBEBOR=A T A LY ORISR L e - 1= AEA
DEFO oA & fid TRLE - 7= TH H DT, Z OB
BIEOFERD, TN BT 2 BHEIR O Rk 22 & DM
BRI E A Z T 2O TR, RICR=FR U ALY
BANKFFo TV LR RMEEZ R LD THLZ &%
BRETHHDTHD.

RETR YT A LA BB LR LWL
Holling (1959) D % A 7 Il DRED IS, b bt
B HEE N2 kE U CHFRIC N 5 A dig o L7z
ZEE, WTFROBONR=IR T T A LB B
SV I TE DO ERRH D Z LR LT
L. FRBEZ, WTROBMONR=ART I A LVHED
ENENOHIMORIZ, L0/ WEE GEHE BN
WEER) %52 B 5E8I2IE k0 % < O ER A i
BL, IV RSV GEEBERENEAZEEA) 252
LNTHEITIZ RV D7 R Lol Lo 72 2
EnD, BRI TE HEEO®IC ERRH D 2 &
NTREND., ZNOLDOREND, X2k v b A LTy
MR FAT M R 5Dl O AR LRV &2 RFD 2
ERHEREND. b URICR=R Y A LY E N T
WHE L CT BRI A LUK B AEMRIBEREM & L
THERTH L aBZ25E, THHLT IR AL
COMBINFEAUNEER=ZR T I A LUICE Y SRS
NE2EBEZLNDDT, THERITH ALY ROIRE
DI FVEERE TR U A AV E T 5 00 %
HWThoeETHIND.

5 HWAEERICERALEAALVEIZOVTOMEE
ZDEONR=IRY T A LY ORI T 5 R T

ISFRD T A L HENBEDOXIGFE L L CERICH W2, &
CHALVEOGTE (THRIYTALY, EATHERY
ALY, NUXTHRVAALY, vadayPhnR
Ly, A7avmayaul ALY, AT IR A
L) I N E TR L7, ZRLS O 12FEIZ oV T
I L TRV DT, 22 TIEEO LIS OV T
WA A T 5.

AT T ALY
Oncopeltus nigriceps (Dallas, 1852)

F97H A LU F Lygaeidae, & T FH B A L VEF
AAENTIE, Mk, =i,
AN ORENH D (b, 2002). GHESIZBITDE
HoBEIC I, YA R Asclepiadaceae Y L
£ Y 0 Tylophora tanakae Maxim.% F=72 7% A9
LLTWBNR, THAERO T T X Asclepias
curassavica L., 7 2 Calotropis gigantea R. Br.T
B UIZUIFES A RS20, FIZENLD ORI
LWHT 5. BIEATITAEROY 7 F T Hoya
carnosa (Lf) R. Br. CHLROMD Z ENRH D, JEFIC
IRFRIGROHDHIRE B E AR E LB EN R B
Thd. LR LFEHEWERDOARRGDINT ) T
A4 FRBH S TWBD A, JEETH 5 (Scudder 1,
1972).

Lygaeinae (Fig.53).

EAYHTFTHNALY
Graptostethus servus (Fabricius, 1787)

97 A LU FLygaeidae, ~ & T FH A LVEF
Lygaeinae (Fig.54). HAREWNTIE, AN, ME,
MW, WEKRE, Gk, WS, BERMHES (BHE),
A, EREPORLENH D OB, 2002). AHEEIC
B 2% OB I, v 4 E Convolvulaceae
DA )V H A Ipomoea pes-caprae (L.) Sweet,
R T Y H A Ipomoea triloba .73 £ % £ 0% Thi &
LTEY, EICINLDORERCHTFNOYITT S, plch
X% a vF 7 U Apocynaceae® I 7 7 T ¥ (A%
UXavF 2 ) Cerbera manghas L., 57 7 A 71
#H 2 Parsonsia laevigata Alston, B A EROT 2
TH LT LIFRA222%. Scudder s (1972) 137 EHEd &
L CH T A RO Calotropis procea’ #Hi5 1L T\ 5.
REBEERE LIEEENREAETHD.

A HETFTHIA LY
Spilostethus hospes (Fabricius, 1794)
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FH A A LR Lygaeidae, ~ & 7 H A A L HF
HARENTE, WMWE, Jul, &
ERE, B2, MKEEE, MiRE, BREEE (W
by, BRME), =i, fEE, ERE, EREE,
HAREE;, FRIENDRENH D (b, 2002). AH
BlZB T 2EEOBEICEE, ¥ 7 FCompositae D
N = FRna ¥ Crassocephalum crepidioides S.
+* U Fl Umbelliferae ® ;R % > R 7 7 v
HAAERD T
U, TarxEEFEEmE LTEY, Ficonbo
RERLHANEWITT 5. Scudder b (1972) 1377 4
W& UTHHAERD Calotropis sp. % #HELTWD.
RE BAERH L LI BERR AR Th 2 03 & ik
B ERMIBETH S,

Lygaeinae (Fig.55).

Moore ,

Peucedanum japonicum Thunb.,

TAFTITIA LY
Thunbergia sanguinaria (Stal, 1870)

F A H A LR Lygaeidae, ~ & 7 H A LA
HARENTE, Jull, EXKSE,
MR, AR, HRENORE NS D (BK, 2002).
Xa v b7 FUROX AT XaUF T MU Thevetia
peruviana (Pers. )K Schum. # % FHEH & LT Y
(B35, 1998), EIZXORFEOMEFOWITT 5. 4
HEICE Té%%‘@ﬁ%‘é WZEAE, BoREF S NF g
F7 R UDIEN, XFavTF s NUROKRYTA AT,
HHAEROYNVET ) A THENITADDD. F
F¥avF s FUVIIHAOIERETIIRVOT, AkD

Lygaeinae (Fig. 56).

WA EMDIITY oS, IREREROH KL Ba
e L SERREYThHS.

FARTIA LY
Physopelta gutta (Burmeister, 1834)

A AR A LB Largidae (Fig.57). AARENT
W AN, TUE, Jul, xS, BAR, &FKE, M2
B, WRESE, VRS, BRI 5, AHEE,
&R, SMES»OTLENH D (b, 2002). AHE
LB 2EFEOBEIC I T, iU by A YR
Euphorbiaceae ® 7 71 2 77 > U Mallotus japonicus
(Thunb. ex Murray) Muell. Arg. D RFETRLND Z
LD oTeN R ERET D2 LIXTE o7, L
L, MTKIZREDRBITEL D o7, 720 #7223, 3%
WRE & A2 IR & LT BE Al THh 5.

EART ALY
Physopelta cincticollis Stal, 1863

A AR A A LB Largidae (Fig.58). HARENT
X, AN, UE, Juil, kbR, RAR, BOKEEE, b
B ZHE (R, BERE, 2R, MKEME, it
HEE, S, BRERS (), AKE, B5E
B, AEE, WHERE, EREE, 5IEE, HKHEEH
LRLERA B D (bk, 2002). FAHEBIZI T D EF OB
WXL, bNUFATYROT AT T % TR L
LTHRY, pelids EoRESCHE LRI L, Shhid

W R LR HWI 92, BT kIC S8 £
LBtz UMBHE TR &3 2 AL~ CRifE
LRIBED N2 0 MR 72 (A 7278, A TH O A AR
OV NE 2 (r NN CESYIRVAIN e SN RS DA R Q)
D, T EAITUNSHE TR 5005 0 & Rk a% 12
7. ZOMRTEBICHRA L0, Ko alE
HECHBEIZAONIAEDOEDOTHD.

HABLIOBE CTROND E ART I A LVILPA
cincticollis T3 72 <, Ph. parviceps Blote, 1931 TH
% &9 $RTEN & % 73 (Stehlik &, 1999), 43R FH 72
REB D > TRV T, FEBRICHEER L 72 @135k
DN (LK S 1993) % E5HE L T Ph. cincticollis & L
TH#H 5.

e N P VN
Armatillus verrucosus Distant, 1908

R A L FBPyrrhocoridae (Fig.65). HAMND L
FHAEIE R Re sk &S 7= FE < (Miyamoto &, 2005), fiE
BEEREGNOAANMON TS, FELWAERITIHS

I ETOIRNA, DO KRRIZZR D K 5 o 2
AXCTHIESMEREL T H LGNS, Bold bk
KT, AHEBTRONAMOFR U A LFOR L DR

(AN RBY AR ITIE & A &g,

WYY ALY
Riptortus pedestris (Fabricius, 1783)

YA~V B A L UEAlydidae (Fig.66). HAENT
W, ARVEE, RN, PUE, UM, R, EEKRE, 2
B, MWKREE, Sims, Wi, BRMEE (R
B, BEREE), B aEE BEE SIEE
LRt H D (BK, 2002). E 5 < Riptortus clavatus
(Thunberg, 1783) & =L Cx 724, Kikuhara (2005)
I & » T R. pedestris (Fabricius, 1775) ThHH I &
D LM ENTZ. A X%ED~ A FlLeguminosae



78 L S VR

il L TR E BN T (Schaefer, 1980), fi1E )5
BRI DEHOBEICLE, 7anFr YT X%l
D ABOHM THRA BB G AOND. KE0
REYTHD.

LR AU DALY
Daclera levana Distant, 1918

RYA~Y A A LT F Alydidae (Fig.67). HARENT
i, EERE, HZE, WS, BiE, A, AR
B, SMES ORENHD (b, 2002). FFAEMIL
FEVWHAHTH R, wARD Y U Y a Acacia
confusa Merr. N FH LMY TH Y, b omd EI2Z
DRFELFE AWt 35 Z EB bz Sz (i,
2003c). VULV FAENLEASNIEZ Lo
TWAHHETHY (#E, 19755 Walker, 1976), AFit
VLY a2 DIAOIEREB D X O RIS T\ D
EEZOND. FifE L FAERORBEOHKER A THS.

T AN ALY
Dasynus coccocinctus (Burmeister, 1834)

~U B A LB Coreidae (Fig.68). HAEWN TIL,
IR, MEE, \NBUFESEENOLENHD (O,
2002; {WT#F, 2004). ¥EFEOREHIZEAT DY F =
7 /7 # Thymelaeaceae ® 7 4 4 > ¥ Wikstroemia
retusa A.Grayz WM E LTEY (BARL, 1999),
EEOBEIZ LN, RICZOENENLRIL, HE
ENIEDL. FNFIEIRFTIE WD, REBEIEME
LI BENREBRThHD.

TNV T3 A L
Leptocoris augur (Fabricius, 1781)

b AU B A AV FRhopalidae (Fig.69). HAREPN
T, BENE, AEE, ERE, EREE» RS H
% (#, 2002). A7 v FSapindaceae® 27 7k
# X Z Cardiospermum  halicacabum L.
microcarpum Bl. & 7 1 ¥ & N % Allophyllus
timorensis (DC.) BLzZF L E LTHY (BK, 1992),
AHEBIZB T DEFOBIEICLNE, FIZERLORE
MOWT % (5, 2006). IR & BAEHEGHE L%
ERREAETHS.

var.

TFR=AT DALY
Leptocoris rufomarginatus (Fabricius, 1794)
b AU B A AV FRhopalidae (Fig.70). HAREPN

TiE, MRS, AEE, ERENLREND D (K,
2002) . A& 7 v ¥ Fl Sapindaceae ® 7 4 ¥ E K &
Allophyllus timorensis (DC.) BlL.Zz%ThimeE LTE
v (@D, 1998), AHEBICKT 2EFOBEICLIN
I, EICENODORENLRITT D (T D, 2006).
REBEILIE LIEEENRAETHD.

VI R9a99h A LIERE
2 EDEMERBRF

1 BREKICETE02020 0hALVERH2TE

DHMDERE

a B#

YRV 2y VA A LVREREO 2 W RER 2R TR 20E
W, BIZIFBE O AR, AT o SR O E, Fifat o
BEOFELERH A28 000 5, B Ui i
5% B b I B B WO X O B i@ LT
D02, EFHZOLDOITHIEREN S DH720, LITL
TRV ELZ SN TRESNTWD. LEER->T, AT

RTERVIRY, ZhFETosfaskiiEblLnbo
ELTHIMERS D L biLs.

R (2002) 13t 25 0 SCHRFEER 72 © ONT H & D3R L 72 A%
AKabll, vrPavIdhANVTERED 2D 0%
UTFOEIICHE LTS, ZOHFTEAM LIzb DI,
#(2002) O THE MRS LIZAEAE S LIS, Bl
PR SNIZHITTH Y, BRELIFETEZLD
LT E D,

VR Y a VR YA LY Dysdercus philippinus
Herrich-Schaeffer, 1853 #EKE*, 2z, HHS,
BRI (EsEE), AOKE, BdE, A, W
x5, 5MEE ; A, PE, "KEX

Ay mayvnaYa vy Yk ¥ A LY Dysdercus
decussatus Boisduval, 1835 #pffis, BEERMFEE (&
WS, BEE), AKE, BEE, GIREEY, 0HEE,
VRS, SHEE ; U B, PE, REK, YeE
CRER

Ty Ya YRy ALNVIIARGE BT SV
Y27 ALY Dysdercus sp.l, A7y a
TRV ADALVIEIRAT BB Y a T A LY
Dysdercus sp.2 \Zi%%74 5. Zhlckb e, ZoOMfE
THAERNICSWNT, i, BEREEE (),
KB, EdTE, AbE, WERE, SHREETHMNE
HLTWDHZEIIRD. LonLlens, FIIECBTD
AR FIZEB T D EIMBRORERIT, AT O 2/
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DHIBLA Tl a T HALNIDAETHEDOD,
RV aTTHALVIIGH LN E NS DL EELS R

B0 7. ZOZEITELIC, MOBREYED
B2ZBWTY, ARz iR 2 EERH D 2
EHLRL TS,

22T, BRERAIER L ONS, FAHic BT v e
Va7V H AL VFEREO AR OB A B S NI 5.

b A&

WERAN S O E7e B AL, A4 F ~R o Ot
AL, >uYa b A LAVRRRENRE L SN2 5A
ELLOMThoTemhitdk Lz, MALEIL, &%
S AR, TRERER - TR, KR, EEER
R, NELGEE 0EE, MER, NRE, BE,
TERE, WS, ERES, 5IRESTH .

Fio, FOEESICIR SN T DHIER, ZOMmoRE
WA CHHIEARENEZ TREINTELDOTH DL
IR L7n. BEARZIE LA, R
ZeiT, ENLRFAEAE, RIS BRI CTH 5.
FOMOEARNE, EER—K OCEBRRMKE R
H T IC ko THBTHRES N DR R L
7.

c &R

FRERFN A 1S 351 DEPANAEORE, v rvav Tyl
ALVFERETL TOBTH LN, vrya v AL
o E (IRET, KEMWA). Xsavavayy
ALY EEE (R EHM), fHEE, MEE, M
B, BE, WRE, MWBEE. LirL, BEKE, AKE,
WG, SHEE TIEWToOR b #MEECE Rnoiz.
EARIZ L > THER TX 72y a Pa v Vh A LVHRED Sy
MOFERIILLTO LB THD. HERBH DL bOEIRE,
BEOERDEARPHER SN, vaYa vV ALY
BERE, M2, WlE (2Eh), ERE (19634
OIFILEERDSA), &5 (R, EE, ). X7ey
Ry aUTAALY CENE, AHE, HERE, S5BE
B, 7400 (R4 FF).

12, AR(2002) 12 Ko THizIZiigRS 4, FETE
DL SN ARk E S, BB EEROMAEND
B 52 o T2 HRERB L OV 0D v a2 v V0 A
LVFEREDO i F L DD EFIg BB IO RO LBV
2725, vaYauPhALy  EEE BERE

w2 ly), WEREE (b)), NELFER (RS, 1
WO, BE. Ar/avadavdh ALY Bk

B (B, prRWE), \NELU#S (i NES,
AN, BE, TERE, WMEE, SIEE), 74 0E
.

PLED X 91z, BiEAIER IO OIRHEICENT, 2
o avav Tl ALIFEEOY S, Mifie RS
AT\ EILGE R OTE RS2 T, Zh I oOgET
T, EHO—HOMMUMERTE eh o7 Lod,
AR SRR ICBIT vy au b A Ly
DFRLERIE, 196 FICERE SN L kD AT, Zhlist
B AN/ = B s BNy AV VI VNN ol e

d EE
BERETUEAEBOT BT 27 U0 A LY ORI R
ENbOO, WEITHERE XL OZ0EE T, BRI
FFTWDZERY BN olz. Tbb, HERS
B OLEs, HEBIC Tz DAL & MPHERE S, S HITHE
NG OB ORI H =5 BB yaya Vb A
LUNGH L, BRERFI SIS bz b s ik e & VEIL
i, SOICHEANBOREMCHZL7 4 ) EUITiE X
Jaiala PN ALYNSIHLTWD.
WEOHB A EZEB T 2L, vrYav AN
T ONTRIE, BREKVISFEEOE fEEE, NEILGESICE
W, A/mayayay i ANTDAMAITL > Tolr
ENBFICo TS, HIIZRS &, HRERFIBIEE
%08 U CHEREE & Rt X (272> TWEREI & 5 &
BEZONTWDR, 74 VB EiF—EblERXICRo
2NN EEZLNTVD., LENR-T, vYeYa
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Fig.73 Distribution of two sibling species of
Dysdercus decussatus, Dysdercus sp.1 and
Dysdercus sp.2, in and around the Ryukyus.
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TV T A LY ISEE NG X A7 o L BLERSIE ICIR o
THEEFSETRALTESLEL, ZORMOLIDOFET
RTaaY o AALYINT ) E DRSS
RO E R R LOUNEILGERITRAL, SEBIZEEL
TWEv B Y 2TV ALY &FE O HEOE L
TEEL, BIEONMABRINT EEZ D DN RN
LEDLND (Fig74). XZniml a0 A NNy
0V o YA LT RS LTRSS
TR IOV T, S DICRETTELRT 5.
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RIEIC, 2FO v Y2y V0 A N URRREDHRERS B
IR W TR0 iz R L TWA Z R LMo
7. 2RO OERITHE L > THOR S TNWDOT
BIATR 72 A 72 & RHLT 5 Z L L A[fRiZ & Bbh 5.
0B OGS D VITFHAPERAI & LT b Tnd
BESIL, [Rl—OERRRHMAL A o 5 2 FRITHAFTE 220,
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Fig.74 Presumable invasive processes of two
Dysdercus bugs into the Ryukyus estimated
from the distribution patterns in and around
the Ryukyus; 1, Dysdercus sp.1 invaded from
southern China through Taiwan into the
Ryukyus and established there first; 2,
thereafter, Dysdercus sp.2 invaded from the
Philippines to the Ryukyus and expelled
Dysdercus sp.1 from the Miyako and
Yaeyama groups islands.

DBFEIIHT T, FEBFERR R T Y OB CHEM %
BT 2E0) X9, MOTEE->THWD LD 57,
L7eh - T, Z O2fITFEE NI — DA RERY Hihr
HOTWHERATZENTELEMbhD. Lo
T, ZO2EDOBENAT S OB RRSFELE LT Z &8,
Fl—Hitk |2 331 ) B 2FE D IAF ZPHATZ L Bt D .

E AN, RUEERZ O < > THFBIRICH SR
HREBROLEIX, BHENEZAZLAKREIHTHY
(Lawton®, 1981), L& HFNEZ o 72%6G, B
BIfRIZH 2 2FD 5 H—3E L T LE D 2 &3
THT, 2N ET 2008 EETHDH 2 EbLMLNT
% (Strong, 1984; Kuno, 1988, 1992). L7223~ 7T,
VRYaUYHA LV 2 IR LD BT,
A D DBMPFOIRIZ L > TERINTFERTHDL EH
ZHOIFHE LW E R biLS.

Ribeiro © (1986) 1%, HFTAIIC /046 L T3k o4
REMIHINT & R 2 S OFRO BRI 70 0 Aa N TR o T2 B A,
IFTR AR -CEATEO MRS Z 0, B/ E W
BT 2200 i 2 s L3 <, BRI KRE WS
WZIHEAEEOHEBEAEZ W B bR Lz, £l T =
0 ATH) (R m S EDRRITEN Z L 52 &)
BIUE, 72& 2 IBOEPE D < HHiF0 72 < THMET
A EEL ZEER LT, E51ZKuno (1992) i3 Lotka-
Volterra® i€ 7 WIZEAB T O NI 2 A Te 2 &
Z&Y, BABRICH D 2 OIS TEIFET S
LA, 2FOMIZEMED S DBFOLN G H5E
L0, —FHHIRT DHRDIEDNICEL 2D L &Y
fEIZ R LT,

BRERIZBIT DA AN~ R U TR Z T o e L
TREMARFETHY, T<EFBICEEICAONSTETH
5 (¥ &, 1975, Walker, 1976; ™96 &, 1985;
Nakanishi, 1988). L7223-> 7T, 2O rya2v Y
NALVADMOME S DM LWBFREZ DL )72
TREIIEE LIC< <, SOICHEMFEICBT 2 BB
WERIZBWT, X/ avavauTh A ATNERT S
FAANwBY (X e RY L ORI ST)
WCBWCT ARV I ALY OBFIRMEE S X 5L,
RrauYawPh A NS TR S A L
TLESTNADITTIERNEEZ LS.

FIT, ZZTEHERNIC2EOI BV 2D A N
URERE RS A Z Lk, 2FOMOEET
WOREZHES 5.
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b #MEEAE

2FED T v Y a7 H A LIEOM CIE OFER A HE
i, REVBEZDE D), S HICFERARE L
DSPEIN LT2 BRI b 200 & D & i~ 7z,

GHEEBRICHER L2 m P2 A L, 20014F
3HICHHRE ORBIT) oA A <Ry OERCTHEMNZ
L T A EEEZREL, BRAEOENIZEWZT
FAT 4 v 7 Fan (HHE &R ENFK50cm) D
ICHMEZ DA AN~ RT O & & HITALL, 200146 A
I OMEENRRE GO & X, FEREZHDTH
ol R THS.

RHEEBRICER LA asayayyh A LUiX
20014F 6 A IC A HLE DA~ R 7 OB CHEM & LR
LTWEARZFELZHLOT, WIFRLERE LT
ol bDThD.

R SemE S demD T T AT v 7 RN T
nh—HEOME b O —FOMMOMEE 15T, ffe LT
DI ZFET, AFANANTARVFET, by VXU
FOERIC AN TR CTHEE LTk OBk & —HfEic
AL, BRHEOZENIZES, ZRT L5085 0%2001
6 75 620 HHFR~. M2 ok T e
Mol T, EMZMEOHZNEN 4O AT,
[FIFEDMERED D FEBIF T2 > 72,

c R

AT aTVHALVBEL AT B a2 T AL
SHMEDORAE DR TIE, 409 b 2 N EERBILETE 6
~9 0 TREE L= (Figs.75-76). v a2 h A L
VML R T By n Y a v VA A N VIHEOMAE R T
4D 5B SN EBRBAAH 4 ~12H TRE L. KR
LML 5,

L7-MEI I A% 6 ~14 HBICPEDR L7-.
EINSNINTIONT b Lo 7z,

I TITONTEEROFME RN G, MO RBIFEIAF
TELZRWRILTIE Y B Y2 oD A L X T araya
U YT A Iy ORNIXIER T 516 O B O 2L AR
WS Z 23, WIREO MU IX AR 22 FEEES B S 41T
HESHIZENTED.

d EE

TN EROERIL, FEOMER TORE
DEZIVS S, HOWE2EOMMNEAS L aIc s
HHOMEEZRT DR TWRNOT, A
DORREOEZ YT IR EORE TH D O IEaHli ¢ &
720y, LosL7esd s, Kuno (1992) @ 2 FEFEICELE ¥
EAET BB OBFET MTHBIAEN TV D B L
LT, RAEETRRITEZ 20N REM IR R TH 5,
VIR E N TV A, Lo T, i TR
SN a Y2V HALERT TR Y2 TV A
LV DBRERIZ IS T D BT A0 A DAL S 7o 5,
Z O 2 TR QBB OFAAENRKE S B> T\ 5 Alhe
PEDNRIE Z 4D

Kuno (1992) D47 M KiuE, &6 LR
WA D00, ENENOYIEEDOEWICRE KFL
TEY, YHAEEMINGRHER LTV, ZoET v
\ZhE > THERICB T DBEONME B 2D &, el
LTWEimPa ol ALy Zm#Els L OUEL
HENDLRTayuYauVh ALY NERZET 7201
1L, X7avaylau AL ONHORLTHD 7 4
U B DD 2D ORI —EIZ 2O EES K LT
Dy, B DUV E SRR LT, SBITEZF LT
TevmaYaUh ALY RN L 2o TR
NEBETDUNERDD.

GRERF\ D B DM A RS A O FITIE, B, v L—
VT, T4V EVBBEESIBASRE LI LB BT

Figs.75-76 Interspecific copulation between Dysdercus sp.1 female and Dysdercus sp.2

male (75) and Dysdercus sp.2 female and Dysdercus sp.l1 male (76) in the

laboratory.
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WHTBEIN S 5 (S, 1986). AHLECPEFR B TRl
BESNDZ Vo vl h A LVEHEFRRONLET B
R HALUIE, k74 VB, RAXA, AT U=
NI HFETH VU (Freeman, 1947), fEECTH £
BCTERESNERT, 740V BZnbRELE
A2 &R & T (Miyamoto 5, 2003). Zd X
FIRBIDE, XTaeala vV hALTL T 4B
STV POEEKICRE LT EBEZTHLRARIE LITE L
e Ebhs.

SHIT, BEBENLERMBICESHIICENTA R
RV aTTHALVIRGALTNDON, B,
NEIGESTE T TH D E VI BREMHTHICHIZ0,
TAVEYDLARRLIZEEZD LB LT VAR S
L. Thebb, EilviEE, NELFESE, HERNICT ¢
VEVPOIRBITWHIK TH L7280, vryay A
I WE T D 7o I IR TR R 5 Al REMEDS
IbmOHIRIZ L EX 52 ENTE S, PlRER, &%
I, 74 ) B BAORT DI E T E S 7
D, oy BRI B ATREME DS FA AR < 72 B
EBEZLND. Fim, BIEET ) B bmE L IE RN
B, BB, FERIED B LT A NI ERED
REWZD, BdGEECNEIGERICHRSR Lz LR T
A DX T asala P ALTBREKLIZE LT
b, BICEBELTWZaYa Pk A Ly OfEEEN
HXHINZZNWEBEZ LND T, BRET HIZEL -
TEEBZDHIENTED.

UED XS, vavay ol X A2 fEoMIc
BB TR 2 LIRET D &, HEkBs KLU0 fEl
HkIZ331) B 2 FO A & AFICE T& 5 & bh
5.

VRTa VALY ERT R RV a VALY
DT DRI E LT TV D b od, H

AT TIAE IR S 40TV 5 SCHRCIE, il &
LC#bnTEiz. ZOEICEIT 5 RAEERIC L - T,
DA=RVERy AV P VNS ix i 2 i ik - WG S RS W/ANNE=Y |
H72 BRSNS LTV D LI S iz 7o, Fi el
SNRFETH DS I LRI LS X2 5. Freeman
(1947)121F, BEEEERE LTV Tyaya v s
ALVIZEE T HAEEEREWEEZ O D D, sauteri
L, IV FAEEREME LW T AT ey e YAy
CHALVIZENET LA REREWEEZ LD D
simon % & 72 10fEZ->U T (Table 32), "FAITARHE
AERTHRNTRYE, RcbFbn-HzRaeTic
MIETAEAREZR N EFEZ LIRS THDH. 2TOHR
EFRAIC L > TER-TEY, WbHZ LN T HHiPH
IZBWT, ZR60OETORIZIZV N2 DS 72 E
L L. TN ETORN—DO[E UHICE T
HERMNBZZDBITHSD. "EERESNTND. Th
H10FEIT, BiEkAIE, AW, A v Ry, ~L—%
B, A~ T, Ox U, RAXA, 257y, T4V
VU, —a—X=7, YuaEvUEEEICbhbIm o THH
LCEY, MYy TiE P UTBRIRD A ZTER LTV
DT> TEY, D. decussatus /NEikFE (BRRFE,
ring species) (2725 TV 5 AJREMENRIERICTE 5. dwlk
LT, & DA BREERRERE 2 B BT e X O 120 &
P, ZOS MO RFE A Lz L&, Zokio
fEARRER L O TIXAEMA R REEN TE T\ D X D el
HEFV, BTV - Ty FOFRIEICERIZHA T
DX FTFLTANBNITH S (Irwin b, 2001) . &
BV VALV =X =T D DR S
FHENRZ VWO T(Table 32), =a2—FX=7H7=0 TH
S tEE o= REERE W E EbND . =2 —F=7
HTI=VITHA L TWIREFREMEAZ, AArx4o D

crucifer Stal, 1870, A~ b T ® D. sumatranus

Table 32 Sibling species treated as junior synonym of Dysdercus decussatus in Freeman (1947)

including invalid species.

Species Type locality Remarks

Reference

D. decussatus Boisduval, 1835
D. cruciatus Montrouzier, 1855 Woodlark I.

Cartelet I., Solomon Is.

D. fabricii Montrouzier, 1855 Woodlark I.
D. crucifer Stal, 1870 Pulo Loz (Pulo Laut?)
D. simplex Walker, 1873 Celebes

Murray I., New Guinea

Celebes

D. papuensis Distant, 1888
D. decorus Breddin, 1901

D. crucifer Matsumura, 1913 Okinawa
D. simon Taeuber, 1927

D. jacobsoni Blote, 1931

D. sumatranus Schmidt, 1932

D. sauteri Schmidt, 1932

Mindanao, Philippines
Sangi, Simaloer
Sumatra

Takao, Formosa

invalid for homonym to D. crucifer Stal, 1870

same as D. crucifer Matsumura, 1913

Stehlik (1965)

Montrouzier (1855)
Montrouzier (1855)

Stal (1870), Schmidt (1932)
Schmidt (1932)

Distant (1888)

Schmidt (1932)

Matsumura (1913), Schmidt (1932)
Taeuber (1927), Schmidt (1932)
Blste (1931)

Schmidt (1932)

Schmidt (1932)
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Schmidt, 1932, B&E® D. sauteri Schmidt, 1932 &
WO R, AV RRYT LY LG, A Ruh
P AR THEBIMA O mE T YEO R B VEH A8 5
WKL, 27720 D. simplex (Walker, 1873),
7 4 V¥ DD, simon Taeuber, 1927 £\H X 9T,
P > MO F A8 5 R & TERERES L, Wi
DEE L= BRERF I I B\ T B WA SRR A 2 = - &
I otz, LEMET A Z EMAMREISEbhs. Zh
LORICOVWTHLMZT DI, FH#io D
decussatus DFBEL L TN TV AHFEOERECHEIR T
TR AMENH D LS.

VI #MEEE

1 THRIHALIEDEEREK
EMFEIZIB T DA ORI IT DBERE RN,
FHBIZROND STEOT AHRL ALV (T IRy
HALY, EAT RV TIALY, ATrayagy
T A B AEF IR % R O AT K OVE
TSI OEWZ RS 2 E R Lo, HIIET
Sl 7=, Derr® (1981) 1%, T HAKR T T A LVEHD
RORE S, PEIIRE, FF THEY) O FE O FHPECFE
DRESBREDERIZERL, TAVNELT 7V Uk
DT AT A LIARDATE LIS 2 3 RIS K E AT
FREULENL E TR L. Tbb, KEOT KR H
A L U¥ElT "specialist migrant colonizer"& L CHEMAL
Sh, KECKEBEEOZ V%2 —FD ) boRsh
TR AR pE 2 WVMBY I KR O T A A H 2 %5 Ehil &
L, REWIIZZHPEINL, FliF2372 < 72 2 N7 15
PRZZ2 D /NI T 5028 5 WIKRIRT 5. RO
T IR H A LV FEIL "generalist migrant colonizer"
LR bEn, PRIOIIZRCLEPES, WL
RARDHE & e~ PUSHEF ORFNIE BN L 0 D70,
M LY —RRICTFET D12 D1 5 S E S ERWER
RAAROIEZFIE L TEIET S, NUOT DR T A L
HIE " non-colonizer" & L THH L 4, /NUEDIIE D
BpEA, ZERIMIC b RERIIC & i b B — (P E T 5 Z4F
AERAROF - TEIM L, BFERRRMIESCBEIMEZ R S 7
VY, BB T 6 M ST %5 B OF| RSO
DZEFVEIND, T IR I A LA 72 generalist
migrant colonizer", t A7 WA A A LT HEIEG 72
"non-colonizer"\ 2R L I /=3, X mimyavy
71 A I3/ [X"specialist migrant colonizer" & L CHi/ L
SNLIMEEZLZLFESHLDOD,

"generalist migrant

colonizer"& L T L SN HMWE bF - Tk, 3HE
FOBRMIZIZER/IIZIHTTEL RN T2. Th,

Derr 5 (198D IC X D FRBZE TRV L 2T H D
T, AT mrynPa v hALYRENEROM
HNZ1EH TILE 59, "specialist migrant colonizer" &
"generalist migrant colonizer"® H [ 72 EE & FF o
72 L RS 2 0RRA L b s, ZOREDES
FAD 2T VTR SN A AT AR T A Dy
WX, TVTIEHAAT DT IR ALVEOPFTIERD
KESODFEDOOE D TH 5 (Freeman, 1947), HARTIX
BRI STV A I E 9, SAAmeiks gL
Th, HEHDT LWL o TWRWED, TUT
AT DT IR T A B AARARD AL TE S & L
BEtd 51CH720, ZOEGEHITASHI LTSI D N
WRbHDHEEZOND.

T 1R T3 A I HH Dysdercus 13 FF RO BB
WThHDHU 2 ZEieT 4 A FiMalvaceae®Z FLIZ TR 72
¥ U % F}Bombacaceae, 7/ ¥ F|Tiliaceae, 7 4 F
U F}Sterculiaceae & 7 ¢ 7 4 4 HMalvales & JEA £ %
LT LR RH Th DA (Ahmad b, 1987), 7 ARV
AL RTBMEF R E LTI R > Tnob
FTIEARL, TUVT AT =T HURCIZZ O T E
D ®HF 12T Wil ALy D. cingulatus (Maxwell-
Lefroy, 1908; ‘=1, 1975, 1978a; Ahmad &, 1980;
Dhiman, 1985; Siddiqi, 1988; Ambrose®, 1999), D.
koenigii (Chauthani®, 1966; Kamble, 1974; Quayum
5, 1980; Srivastava®n, 1995), D. sidae (Ballard o,
1928) 23, 7 7 U H MK TIX D. fasciatus (Whitfield,
1933; Fuseini &, 1975b), D. voelkeri (Fuseini®,
1975b), D. superstitiosus (Galichet, 1956) 73, 7 A
U ) Wik Tix D, delauneyi (Sands, 1917), D.
peruvianus (Berry, 1951) BWHRfEZE B & L TR S
TWDICHERY, ZhbERE LTSN TV LFE
D 9 B, Derr H (1981) 1% D. fasciatus % "specialist
migrant colonizer", D. superstitiosus % "generalist
migrant colonizer"lZ/7H L CTH Y, AKWIEIZIHBNT,
T AR T A Ll "generalist migrant colonizer" [
SRS IVDH DY, "non-colonizer" (243 FH S LTV D AT
720N, L72285 T, "non-colonizer", §72ih, SN
WIXEGEN, WEEAIC L0 B2 T 5 R
ROMEAR DAETE LR MEITARAT S 2 0372 B TG R 4
B EETE AT, EINED D 72 < BB e /1 MR
LEZLNDOTHRAEFERIZ/AR VIZ W, "specialist

migrant colonizer" & % \ [ "generalist migrant
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colonizer"\Z /) S VA FRIL, PEINEA L < BEh /> HURE
NHBRENDOT, —fRA e & U TRIEE R & LT3
W/ DR RN E N ZENTED. Ll s,
"specialist migrant colonizer" & % V(3 "generalist
migrant colonizer"!Z/3 I S AL A A NLT L HRIEE IR
ELTHBIZR DT TIERVOEL, XZnvrday
THALTPIMEEL S L TR ENTE T, AW
(23 T specialist migrant colonizer" & "generalist
migrant colonizer"?® H /R AETELRTEEZ /R L= Z &
NHELHLNTHS.

WD AT 2B ORI g, X
ravaya A LVIEFEBEL AN ARY
RV F v AT RUIKFEL TN Z b, BHERE
FRE ) A FE7o 72 Cofllr S 7oy, BEVIE CRET L7z
oL, Armrmya vVl A LUNRE RBEIRE
ERERVERET S L, BHEDHKICB T 5 nya
TR ALYERTu a2y h AL ONTRER
A LOHW. LER-T, Xr/mrymayaydiA
LT 7 < b BIBTERNZIIR & R EIRE ) & 5o & f]
WX p& 2700, TRUCHDb LT, X/rvrYa
T A LY BHDHWNED. decussatus & L TEEDLIL
TWBERETH D m Y =T V0 AL FEREA TR
EERE LTGRRESATWARNWI &I, XV ryRrYa
VVHALTEGLY AT 2T DAL VES NS
B WAEN O RANZ &> TT X BHBIBATEZ VDT
T <, AREMICY 2Tk LT R R 7220, B
HNFD RN LIk s b, AT rvaYay
DI ALY DOFEEM E LT Y X QI & BRI
EMCT DT LIS BROBIEE LTRSS TWDA, 7
HRL A DO ZNENOFEPMEE TR D0 E
9 MNE, A EILOFED LN LRI & 1T — AT IEBIR
372K, FILTZ~ORBHHEOBESIEFLTND L E
Zbid.

FMEOAIEE T T D2EAHEDRKRMNE, TR
TN ADVIIFEIC L > TRR DML 2T A A HAEM O
RIS ZFH L TR IS 5 2 LA LN >
7. TAWT T A LT EGAMIERS L, IR AT
D &A1 R S NRA N ME T T 25 D T (Nair 5,
1985a, b), # LWVEGEHIA~OR AL JOEE L, B
RO N R L > TIThL D LRSS, AHEE
IZBWTT BRI ALY OBEIERMER S NIZE L
D% FR) OFEEILZZMHNZ BB TN oD T, T A&
A A DUNT IR DT RS 2 BT S 7o Dic+
DERBE S BRE ) RO Z LB BN ol EBIT,

WIVEIZI T 2 BANEEERICIBWNT, TXRT IRy
AA LN > THRHEREECTH D Z L B LMo 7.
LERST, THRY DAL PNEERICHEERE LT
MBIZ 72 > T DB, ARTG SRS & Pk H 6 2
firohi-Z &k s.

BIVEOERENOEFRRIZEB N T, FEEH R
DIZDHSINTT BB H A LT DAKO R FMY) Tl
RN by 7 ) T Z b I 7 T AR &I S vz
(Tables 9, 11; Kohno®, 2004a). £7=, 7 hHRI I A
LT DOAROHL EIZIH BN R D T I O FERR
ThoHrYFr~73a v (AL, 1980)1%, 7KL A
LY DT EMEY TH Y (Tables 9, 11; Kohno o,
2004a), AHEOT AHRT T A LN E > Tk b EE
72 % AR &I S 7= (Kohno 5, 2005). ZHA b0 Z
LI, JRPEHIC IS D w FAEM AN, JRAER LA DI
BT, TOMIZE > TUT LKL HEREIMD
EERLZVWE W) R E TR T O TH L. HFBIVE
IZBWTHBEERICME L2FTEMHOS S, JavFa
v haarA A, AR, YR vRy, X
A AL FEREMET OTICL HRN T THY,
FONTR LT HARY T ALY DOFEIAY & L Thfut
PR &YW S 7= & 3 T4 F € (Tables 9, 11;
Kohno®, 2004a) T%, FHilZ K> TUXAESDOEHT
TARYHALNZ K> THEMY E LTRSS AT
7= (Fig.30; Kohno®, 2005). 7 W RV I A LT DARF
DOFERTHMD S D ETUE, ZIZhIFEonT i
THDHAREENRENWEBZONDN, TAHRI I ALY
IHREE DR S FE & L CTRFET 5D Tl
72, TORHIFIATE AREEMICEIZTF MY & L
THAT X ICEGE A bESETEfEEEZ DD
DY BI. b7 AV BT b~ X T H
H A I D —HE Oncopeltus fasciatus (Dallas, 1852)
725 TH Y (Ralph, 1976), KRB A4S
TETHONTWAR, THRYH ALY LR, &
HIZ & o THRESERFH 78 5 73 2 $0RE 0D 27 EAEI I TR AR A7
LTAFELTWDZ ERHMLA TS (Miller &,
1982).

TR T A DT EHEHISE RS L, IR D
TR MR S IR ) KT 95 O T (Nair b,
1985a, b), HEEINPEINT 2 EIARDEE, 1 mH OREIH
b ENLAREDOPEIN & TRA L TRENT 2 MBI e iz L
TR CITIoN D EHEER SN D, LicddoC, BhET
ZRIATE DHIMOR S DEIRRICEEL 52D e T
HEhs., HMEOGHEBIZET 5 HIFHEORKRIC L
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E, AL RINTTCOYF~7avnk i, &
FESSAT & L TR RIS b » TR TEe & b
Fhabbhozn, by 7 UXFUARXULX ) X TIEHE
IR LRI ATRE Tl 72 v & bz, Gl AT & LT
OFHANEHM TR THIIE, 1HHOEIEZK X5
b, SLICHEBEAERLT2RIEDOEINZITY Z LIk
VHEIGEEZRODZ ENTEDHEBEZLNDD, MM
LFIHATRE T2 X, 1 RIOEINCT X TOREL
BB LI NESEEZEmDL I ENTEDHEEZLND.
BIVEIZB T D ENEROFER, TR ALV
EFEI LR b Doz b DD, %< OfERIE 2 [\ILL
TUL2PEIRET, Lanh, LVREWEIRTEDZ DI
EPEEATZ. ZOZ&1E, EIEEICOW TS 2
EMBHDT 7Y Mk E T A Y BRI A D T R
AN VIO TIREHEIFEINT S (Derr H, 19815
Kasule, 1985) D &I THD. ZDZ &b, 7
AR T) A LT L BIPEIIPEIZ 22 > TIEW W HE DD,
B LRI CE R WBEG T b AR T, R
75 2 BHH I 2 AR 9~ 2 O3 L 7= A9 SRk 2
RLTWA EHBIEND., AT ARV IIALEXT
03 a7 IH AN OV TIEREEIN I B 5
HEITH> TORVDT, ZORIZONTHRT D05
BOMRBTHD.

FHGIZBWTT AR T I A LUIE, KDBRITHT
TIXd e 77 B LT Sz Fo~w 7 3 T ORE
SOFET-C, BSOS/ TS0 Y A 2 T Y
EHIWENT by 7 VX T EZRX T H ) X OFE-CIERE
I LT3, ZAL D O 720 %5 ERA) 0O R EFE 73
TFAE LR W E I DBORKIZ T T, 5l 70 % A &
SNTZbODOEATIELE VRSN T oY%
TINTRY ORI T, HE Y IFE TRV Y
I ST A A AR TRF I I, FEORESH
T IFEAEREEDTRNVLTFRT v U ET
#l % &5 L7~ (Fig.47; Kohno®, 2005). Z L5 O
WINE, THARTH AL OBFZ L > TET L IF#ET
720 b 00, KIRMEZ RN EBbnas T kv
A I DOREGE 7  BIE AR D T2 DI B 2R B R & R o
TWAEBZLNDLD LRI, THRY DALV ERH
EERE LTE LA, VAELUSIOSHFTTo4
GFEARTET DI F T & LT, BikkxkaEx5 E
THEE LEZ 55D (Tengecho, 1994). L7z -
T, THRVAALDNCL DU Z OWEEERT D70
21X, DA RSGOERICH LW AEOT A A BiE) & RE
50, HDLINNIENSDOFEDOT A A BRI T D

BibRkI A & B Z E MBI b L lbivs. TRy
A LN T DBREZ X T2 &, BEOTFAHD
REMNZ 563 % FEANC L DBIBRIFBEERN TIIAR VO T, T
TR T A BNTKET D RBIAE R D D\ WIFHEIR LT
FAT D LM, THRYT AL OFEERHOTHIC
FENRFEEO—DI2EEBEZ LND. ENOLDORKBOHT
T AR Y T A B VFAI R R RVER T H 5N =R
THALUVIE, TARYI AL OBRSHIRITIEL 5y
MLTNDOT, ROEBERBEMIRD EELLND.
T AT A DU TR A TR T A BAE O RIETE
R & UTBI LTS, BIHGFT~ORAZ, WTiho
L b TN OBE%R ThoT-. TOFTY,
XULBO2ME (by 27 VXRUE, XTX /X)) OLH
i, REPHRAUBRA L% o7, R UEN2IE, 2
O OBIHG T BNTEL, HDOWIRTEAET IR
CAHALVRR LN ST LD, FEMEMORE
& D VIIFEF 2 HIEE SN DM S NOEWE AT T 7R
VHALVEFEILTCND LR END. Ay
BV oV HALVNIONTHRETHS. AEICE
BT 20 ALVHEOFRTIE, AF X Macaranga
tanarius (L.) Muel. Arg.,, ¥~ 7% (A% DU Y
v av) Excoecaria agallocha L. O S:ETEBAI 57
T AR VX B ALY Calliphata nobilis (Linnaeus,
1763) (2 OFAIIMES TO D AREMENE W, 22
TR ER Y 074 9 5) (%, 2006), ¥~
% (X FUVray) ORETEESTHNTT AT
TR X W A N ¥ Calliphata
(Burmeister, 1834) (Z OF4 1 ME - TU 5 ATREME
PEVA, TR EB Y 0FEA LT D) (T,
KFER), THAH T Mallotus japonicus (Thunb.)
Muell.-Arg., 7 7 v a7 h A4 v U  Mallotus
paniculatus (Lamarck) Muell. Arg., 44 /3F, ¥
UORNVT I A H U Melanolepis multiglandulosa
(Reinw.) Reichb. ORFETEIAT DT WX N A L
Cantao ocellatus (Thunberg, 1784) ([Hf, RKIE#),
v X Melia azedarach L. ORI TEHT HI 7
VX U ALY Solenostedium chinense Stal, 1854
Ty, RIFEK), B FVIE Citrus spp. ORETE
W45 b7 A LY Rhynchocoris humeralis
(Thunberg, 1783) (HhJE, 2001; {8, RIEL), I 7
7% (A¥%FUXxavF s hv) Cerbera manghas
L7 ORETBIS 57 FF 5 A LY Bathycoelia
indica Dallas, 1851 (Jif#y, KFEE), Y7 E ¥
Drypetes matsumurae (Koidz.) Kanehira. O 33T

exellence
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BT DA T XA A NS ALY Amblycara
gladiatoria (Stal, 1876) (5, 2003), KD~ A
B ORETCHERIEST DA TEL T ALY

Piezodorus hybneri (Gmelin, 1789) (%, RKIEH),
T X K% Allophyllus timorensis (DC.) Bl. &
RTEIA L7 F_=~U DALY (85, 2006),

71X E N¥,
halicacabum L. var. microcarpum Bl. O J:5200E
THEIES 27 I~V A ALY (S, 2006), YUY
Acacia confusa Merr. ORERFEF THEIAT L b mak
VU J3 ALY Daclera levana Distant, 1918 (a7,
2003c), A A7 W KR2 Pisonia umbellifera (Forst.)
Seem. DRFERH T THEIET HA VHhFAU DALY
Dasynus biguttatus (Matsumura, 1913) (G, FRF
#), ~¥%% Euonymus japonicus Thunb. <°/\VU Y
=X Maytenus diversifolia (Maxim.) Ding Hou
DERESCHTTEIT D7 X ATANT ALY

Plinachtus basalis (Westwood, 1842) (B, KIEH)
REICBNTY, FEWMAFEEST HE CTHIMY T
ZEAER LW, LIRS T, T2 kifal A
LVHIZRNTY, FEMHORELCHFNLIHEE LN
DA & DB WIE A E LD FF A~ D ERLIT B
HLTND ERREND. TIEICRT DEERKT A Ly
HLEZOLLAETHA Y. T I bF 7l 2 AT
xR FEREC DT> TR, F2 OFEMY bEk4 72
SR D> TS, b LAVERBERLTWS &
FIUE, TNEIHER RO &R A 22 ERBISR LT
WD ETRINDD, OB D5 HEEIIT RS
FHZENTET, SHOEERIEREIC /LD & Bb
N5, b LBVWENRRIE ST, TR DALY
BRI & T HHEARMEO N A LVHHOIAE T ECPRRIC
FIRAREIZ 725 Z ENWIFFTX 5.

27 vk X7 Cardiospermum

2 ANRIRIHALDDEFLER

HIE DO BFAMALRE L O VE OB EBROFE RN D,
NER VT A DV RE TH Y, R ~U A
LAVHOLHET O IEHL2b00, ZOHEDITEAL
ET AR HALVFEOPO—E O, Thebh, T
RYHALLERT BB 2T DT ALVIHEAELT
WD ZERHLNI T, FOFTYH, X rveva
VA ALVBNEMTAELR, HDEVIEIT L DEOT AR
ARALYEHRF L TWEF A NIRRT OFEIZIBNT
NRER VA AL VTR ENT, B OREOEEEOT
AR T ABVPHFL T BT F v <Ry O

IZBWTR=AR U I A LUDRERINZ LI, X7a
RV aUTHALVNIREE T I ALYOEE LT
TR, THEYHALYDREZKR T A LD
LTI EETHD LTS Lz, —MRICH & 3
BHFAER LT 5 &7 DREOFPH AL MEFIZ 5
DB, REIRTH A LTI A LVHEICKT D HAEE T
bV, FALTFOH TG EREDTEREAR - 7= AR AT
PEZEESTWBDT, AMEOIEIH S CIER IR R
W2 EZD. RERVHALYRT ARV A LD
FRRA R & UL LRI, TAhRT D R
LU T O RECH R T EZ D R=R T A LT
MZIFE AL ENTRNWZ ERbH T b EBbhs. 20
E O RRITIE, THRY I AL EHERE LTS
FTHMHENEFEL RO T, #LofE THRZ - =7
HEMED H 5.

BIMEO AL LOHEVEDENTOMRERD
FER, N=R U A LI ORBEMEOE N L 5T,
& T 2T AR T A LVFHOREEERIZONWT, £
ENITp o T BATED D WITEMEN H D 2 & mMB BT
Teotn. ZORBIHED D ITHEMEE, #IHOMN L DT
X2 T2s, REBR VT ALVEAICE > TT ARY
TA LY 2ENEMNE L A EHROMNRE RS 720 o7
D, REFRTHALY 2ENRIZE S TTART T A L
vRAX T/ aua Yoyl ALVEBNTE A ETHAED
TR ERBIRMNoT20 LI2L 9IS, THRI AL
DAEFLRINAN=R T B A LY OEFINTH LTI S 1o
L NI RREMER S D Z L 2R T b Dol TH
RYHALVHE L TFEAER BB Y2y VA
LY DIHPERL TN RU G £
FAw R EIMOBEICE N T, XAy A LAV E
AL STFHHOOESLE LT, X/ rvava
TINALPR—FEZB L TAELLTWZIZH b5
T, Armvadav ALy OB EYIN S
MIEFIZRE N o722 & (Figs.21, 22, 31, 32, 471) b (S
bivd Elbnd. Fio, MERDFERT AR A L
VTHLHETY, THRYHALYNT v Y 7N
7 A L T4 (Figs. 18, 32)121%, 7 kv
T A LB A R L TWZIZ b b b, Zo
BRENHEREANZ LR Z Do Toiz®, N=kvh A
ATOBFINIZEAY, HEVIEEEZ Hedofzw]
REMER RSN G. kD X 91z, WAMIEBIT H =7
VHALTOBIX, BETHDLT AR T A L FHAOE
FEICHRD CTELS R L TR Z > TEY, ZIUTEREN
TH LN SINTZZNENDOREEEO =R B A L
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VOREORE S (FEHERE) (Txrd 2 BAEE K< R
L7=2bDTHoT=.

T AR A NI Lo TR BT 44 B
FREOBATE, FERICHDE TR 22 2 TES
L, #RE2TEARELE LTWDAIRZR I AL ST A
R ALY OB DT CRHMICSIT 2K X2 T
FE L7z, FEBREICBIT H8E &M T (26C, 14L-10D) T
X, RN=AUH A LTVEGRITEETH 3hHU L, R&E
6 MHLL AL, AVEIC A TRI60098, fiml,00050
WL PEIR L7 (Table 27) . ZaucxtLC, [A CiREE
ARSI CRBTENEZT DRI ALE, LY HMR
£, KOEINBENE NV AT 2HIC LIZ5EAT
b, AT TLI AN, BRETHH30HA Lnkss
B9, PRI TRIZ0080, H T HEI40050 LoEIR
L7gnoiz(Table 14). ZDOZ &%, THKRIH A L
S OFT LWEREHEA~ DR AT L OVERS DN BFERRER O 720
RHBIZ Ko TfThiLd EHEE SN DIZR LT, =7k
I A LT OYEITIE, T LWVEBEIE A~ OR AR L OE
HNEFRRO 72\ VR IEN Y TR, BRERBROH D
FHIZ Lo THITHONTWD RSN DIRILE 72 5.
Tihbb, BTHDLT IR N A LIEOEIREN D 72
SRIUE, R=FRTH A LVITE SITOEFT~BET
HT T EIIbb., o2&, BIRIE RNy
U % U % (Figs.24, 30)°0% U % / % (Fig.29) OFEKIZE
JABBRIZBWT, R=R vl A A UREFITE O
LMV SN2 o2 8 WO FER E B L7z,

PLEICRRLE LIS, REBRT WALV LR DT
AR T ALEOR TS FEREIHECH LT AT
T ALY OAETERIC LG LICATEE 2 FF> 2 & 03]
BINNCIe otz REBUT ALY DI, THRTH
ALVIZETNT, & bIZEEAORSL>EEE LT
L. ZOZEE, THRYI AL E LTSI
FELTWeZ & LR, BRESCEEMIAITND Z &N,
AL OB T SO HER RG> TV Z &R
END., TAHRYAALVEMPICERBLTWDT
FA BHEW RO T e =y VR —VOHED, EERICHE
HEBM) DI RE IR L CHRD E LTERTH LM E D
T HER S iz b i) Tid 72 < (Fuseini 5, 1975a;
Aldrich, 1988), X=7KkI 71 A AT PENIZHFHEBI 12
ST AR EER L TWDNE I DITRERATSH 5.
LERST, RERTAALYRT AR AL L L
HICHH T, hoFHEREEAON ALV EET VLT
BHARA Y HRREIT 72 > TV A D, EEOR=R I A
DIWEBRT HRY DA DL ZETFTNE LA Y

BEIZI > TWD DD, R=RUAALNT BT IR T
AL L LHIZHETI 2 7 —RERERIZZR>TH D00
b IKINAH T 5 (Wickler, 1968). LA L, 7AHHY
1A DNV T DRI RE ThH =R A L
UIMETH DT ARY N ALVITETND Z LiE, e
O RE T U TR A kg 2 L THFNCEWT
WHZEFEEN R, TRETICHMONTW SRR L £
DHBEEDOMICR LN HIRER, AR b
TWaHl, Fbb, 77U MICBTHHRU A LVFE
D Dysdercus JBHFE L i b 2 HMWICHET 20
A D Phonoctonus J§ 2 fi (Marshall, 1902; Stride,
1956a, b; Galichet, 1956; Fuseini®, 1975b), A > K
FYT VX VLB DL RIER T T A LFO XA
T VIRV T A LY Melamphaus faber: Z 7% BLFHHY
R T DRV DA LVRO=V Ry A LY Raxa
nishidai (Schaefer, 1999; 7§ M, 1999; Nishida &,
2001), Z oA LVRDY Y VT A Stephanitis
pyrioidesk Z W FEMICHET 57 A A
* Stethoconus japonicus (Henry %, 1986; Neal &,
1991), 7 v /34 AT O—Fff Dulinius unicolor: i %
BRI RT DI A I A LY O—H Stethoconus
frappai (Carayon, 1960) 72 EO#l % &6, Z O L
WEEORIZR 6N DERER, AERBELEEOELOH
HZOWNWT, SHITRSIEY TIFD ZENAEETHA .

3 WEMRXBMELTORZKRIADALY
BMEOAERGICBITOHABIELHEVEICE TS
BENICB T HMREREROKERING, R=RT DALY
MR LN ERE, TRbbARY ALY EF
Pyrrhocoroidea 12 & F v 5 78 ¥ B A & v F#
Pyrrhocoridae &~V 71 A A3 EF} Coreoidea (25 F i
DRV T A LTE Alydidae ICFEIND T A LY
JIZOREEE U CGRIMEZ RS Z E R LN o7z,
ZDZEERER VA ALV ERIEERTH DT IRy
A DTS D AR E M & LRI T 2581
LT NSRS ZHEICT S ETEERERE D,
I THTONTZHIMNZBIT HDR=AR T DAL EZED
B Cd D 7 J1 A8 291 A LA RE O ARSI,
REKRT T ALY OREDER R TCH LT AR
AL OB OEERE L TEE T 5 Z & 250
T DHD7E ol LLAND, THRYAALLD
FKAEOHWNC, BEIT_=R b A L OEEED iR
S0 T HAEIE, TOHROT BRI A LT OEREK
OEMAIH SN HELH Y, ZIUIR=AR T A L



88 e TR

TNT AR I A B OERE A AT D B & LT
LD Z R ThoEEEbs.

INEDOZEMNE, RERTHAALTET AR TA
DATHT HIRMERE LCHIAT A Z 2 EE L
WA, HREAETAR=R TN A LI TIEREE R
B csontBbhad o T, BMigkiAz 4 205
NodEHbind. EOREE OIS LENZE L
TiE, EERBRAMTON TRV T, S#%OMFHEE
Thb.

NRER U A LR N TSR R 5 72 11X
RERT B AL ENEINCNTEHET DHLERD .
ZOWE T, RO THDLT ARV I ALV HfHE
L CERENMTDI, 20°C~30°C iR S T 75 7T HE
Thh, FFl2225C~275COFPMHATITmWAEFRE R
L7 (Table 24). %7, THHRI DAL EE LT
5 Z 72556 OFEINEL S S TRIS00IF & o, T
R HA LV EEE LTHET DR ICIBNT, BT
HEHES ThH D LS D. LinLRaRs, TR
THALTEE UTHERTARY, TR ALY
B TS D0, HDOVIET IR AT A LT ZDE
D& NLEE L THIAT AUENRSHDHDT, RX=Fhvh
AL DRI NTEE 21T 5 72DI2E, RERFH
MBI A L b, LR o T, RERU AL
SRR ANTEIE T 5720120, AN TATE OB A
WELRD.

FBVEIZBIT HRX=AR T A LT ORI 5 847
DFBAERIL, SR AR LT BRI, Ry
HADIFLE RN D ALTFENIROENTZH A L
VOB ERG L IR o T2 Z Lk, RER Y AL
SO OFFRICE D B ERICHOWT, BRI S
FOEELREEEZ R L TRV SRS, TSt
OFRRER, B 21T E 2%, 372 b bERMEOL
FE R ENEEREFE R LTS LIRS,
R=R U A LY OFEORHUCE D B ENIE, Z O
RN TR I < AR T 2 MR LG Hiv T
WRWA, Nkl A LD NTERIOBTEICHBNT
LHEERBERIIRD EBEZHLNDHDOT, SHOEELRM
JEE D —DIZ70 5 b b,

T TRICR =R A B OEEO TR EEREAN 3
THE—O(LFWEARED > TV ERETD E, 0
b5 E ORI B0 2 B O eV 3NN 2 Bl 2 -
AR DD Z LIl D. Tibh, Ry ALVE
WEAFR L AALVFE EBITRT A ALY ER, R
ANUBALTFHIANT B ALDE, B ANT I RALTF

LEHIEAY ALY ERHIEEN TV D720, Ry
HALYEE R~ H A LRI — OB AR CIE
RNEEBZLNDBNLTHD. LIz T, BALVIE
2B DAL TFWE AR OEN S, 5% OEERIT
ML L EDbND.

VIl fE E

BRERIC AT 2 7 s 1 A 5 ¥H Dysdercus spp.
(IALVH BRI ALTR) X, TR AN
v D. cingulatus, /~"VX7 IR H A LY D. solenis,
E AT R T ALY D. poecilus, F T IR T3 A
L D. mesiostigma, X OVFFEIINIRILN S H >
BV a2V HALYBRIOR T araya I A LY
DY ayYHh ANV D decussatus species
groupHndHb. TNHDI L, THRIIDALTNT Y
T O - BV U TR SRR - AN T D AR
LLTHBEIZZR > TS, AHEBIZHNMT 2 N=R Y
A Y Antilochus coqueberti (51 A 5B @ IR
ALNTRY) AL, TART ALK DR RE S
THHRENRHDH—TF, TXOERE L THEI LTV
D, EMETHLLVOIRELDHD. INLDORIH A
LAFIZEET B AEREREREIZ OV T, MREFERE LT
HELEINTWDTARTAALUATONTT BT
s UL <, AbS R ool A A AR L 72 B BRI 2
WG D 7o DI B R IFRMA KT TN D.

ZOFmE, AHEEBICEBIZEOND T DRI A L
UV, BRATARIVAALY, ATarayaydhAL
O 3TEOMEMEE SNTWDT HART T A LTFHLEAN
SRVHALVICONT, FHEBOBHIMIB T HBIEEIC
£oTC, InbOEFLENE, & <ICFHNRT Y
D WIFEEMOFRAZH ST L, S HITERS
WIZIB T D EIEEFRIC L > THEEDORELS, BHIFE,
NRER TV ALTORBRMEZIH LML, =K h
ALTET IR T A DK D AEMIBEREM & L
THHT D7D OMAERDZ L2 N E Lz, Fiz,
SHEFHNCREN S D v u Vo 7P A LI ONT
HLRE AN T

AR OB I T DAk 2B ORER, 3 TORE
BHEOR T A DT T NE NI > 12 %5 TAE AT
PEF LOVEIE Mg 2R LTe, TR A LvIT12H
PH AR THOEICZ Abhb*r~73a 0
Hibiscus makinor THERSIZEHE L, 5 A6 6 Al
P TR 2 8L LTSN TS by 7 U FT
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% Chorisia speciosa °X U % /)% Bombax ceiba T
RERGICBTE L7=7s, 7 AMBILAIZ)T T, AdEe

LCRIHEN WA LY S Hibiscus syriacus, 7
v /7 Hibiscus rosa-sinensis, {EFHiIc% < Ao 5
F AN~ RY Hibiscus tiliaceus, W ¥~/ "~RD
Thespesia populnea, FiilHIZ RSN X P A F
v Abutilon indicum 7% K TEIF LI O D, MR
BRI R LT, TORRACIIEOCY X730 T
BIE LTz, B AT AR AALVITEMIZA OGNS F
IVh Sida rhombifolia TIFFE—4 %2 L TEM LT
D, FAUFEREEREIIR OGN hholz. X 7mvn
TVa T HALVFAEZBLT, WREROA A AR
TRTF AT R DORKICAELL, AR L
2, UANSBEEDS5~6 AETIE, ZhbOEHOHE
HIZHEMEZTER L TR L 20 oTz. vrYa PR
LUTIREB DA AN AT ORERICR b, AEBD
RrmaimPa PN ANy LIFIER USRS LR L
7z. Derr® (198D (TR ST AR T T3 A LTVHHDID
DEHFLEIEOERD 5B, TAHRS A LUIE, KO
REIDNFHRT, AR E Rff 142 D0 & RAMER &
WO %, FEIC K> CHRIEWRMEEZ 2B HBE L
T, RIRE IS E AT IC B4l % "generalist migrant
colonizer"\Z X< Y TlEE»7z. B AT AR ALY
X, RoORE ST, FEIZHE Y BMRR NS R
T T 23l A L2 DU D AR/ S WARANED a7 L) %
FIHL T, BEHCKRIRAEEFICHERENICEHET S
"non-colonizer"lZ X< ¥ TidxE o7, T L TR
RYBRYa UV ALUIE, RORE SBHRITER,
FERFIAA L AORR & 40 2 F EAE 2 RN LT, BIHIC i
SHRVEEHICIEKRRL TS EBbhizn T,
"specialist migrant colonizer" & "generalist migrant
colonizer"® H1 [HFY 72 R & £70 &Il S furz.

NE=R TN A LI AEE O T, LT IR
HALVEFE LN, Aarueyavyh At ALl
L, I bPNENKY Y I ALY Riptortus
pedestris B LTz, LV EWREEMEON=FRT D
ALVFEVECREBEEDOT IR DALY E, KD
HEDEATBEOR=R 1 A WAL BEBEAL
TEBBEDT I AR ) A L EFRET HHmARD L.
NIRRTV ALV OBEFBGINE, A avayay iR
LUMHERRIZEBSL L CWAD A ARy LR <R
U OREGREHEIZ S DTN, RIXT IR A LTHR
IERRIZESE L CWAHEFTTH Y, FHIIZL > TR ST,
RERT A LYW E LGS, ZO%T IR A

LY OEEEBA G SN 2EARRO N 5E L H o
T2’ TR T A D O ORI B L TN =
R T A DY OEEEDER LI 720 O%6 b o,

TR A LY xR OTEAZRT L LT
IREE20~30C, HEUL-10DOKMETRE L E Z 5,
BIMOETRIE, by IXUE, UX, FERIw
737, xRy, TV TOMEAEE LIS
BIHELS, VavyFxay bknaT7 A OfEF42HE Lz
BHITRRIEL, AR ORMFEEE L2BAIT
RLE L, XAV AL TF O EE LEEGEIEEh-
Jo. Eiz, ShBHIEOREHRHE X, by VXU XOME
TEEE LIEEAITERICHEL, vE, bR~ Tay,
YxXovn~vRy, 77, VavFaybeaTtA
OFET#EEE LI2GAIERL, A A~ Ry o1 %60
ELTEGRITROREL, # a4 F o2l E L
AR ICEN -T2 LLEDD, ERMMEVEET
IRENEL, EERPEOTIIEENBRVVEICH
D ENpinoi. RIRFEE ERFREOHEEMIE, 20°C
DEMTTRTHE LIEF WIS FEORFE T2 E L
A ERE, DT H13.9~1440FWEFICINE -
722 EnD, SEOBWITRIRREBERNRE IS EL L
2T, BEREORIEEE G525 ERbhole

EATHRYAALY X AVH T X OFT %)
L LTIRE25C, HEIL-10DOLKMETHE Liz& 25,
X IAVHOMTEEE LGSR T 5 Z R TE
7=m, DVEXORETEIE LELAIE, 2<ETETI
L L. Zo0ZEenb, MfEERELTE AT HERY
DAL NHT ENTNDDIL, THRSIA LD
[FEIC S FTREME A RIB S Tz,

ATy naya ALY B ANATRY, FF
N RY, YXveTa v rEHE L THEE L
LA, WThoORE T2 LEEGA bR RESES
TENTETY, MBEEICHEENS D & b,

FRBESRME T TT HARY T A LVITRKT S EIPEIN L=
2, %< OERIT 2 BILLT ULsESiET, RyloEINC
BOWTEVELDINEEATOT, —FIZ ULIFEL
RWBSGTCHRITH D, YIINCE L OEIET S K
I IEBHHEIE A L o> TN D EHER S L.

NREB VI ALV OFET %2 L TR kET
Mol ZEnD, MRS Th D LI
NETR VT A LU L THEFDO T A LU F A FERIIIZ
L2820, TXTORYDALVFERY A~ I A
LUBON A LVEITH R END, TRV ALY
B, FHIALE, BEANUDALTE, ~U AL
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VRON A LVEITEHREI N oI END, S
BUZIIBHR <, BRI LA TR ERDMNE D ik E -~
THEY, LrbZORBITEROERENLR>TWND
bt

TARYAALVEE LTRER VA ALY EHE
Lz A, 20~30°CTIEFIZHEE L, 22.5~27.5CIZ
BOWTHECERMEN-7-. BEUL10DOE ASMFICE
VWCHRH & S i I OARIR S B R SR X E L Eh12.8°C
L129CEHEESNTZ. AEI0L- 14D A &Hick 0y
THRIREURITER D H1T, RO EHRE T L AHH
Ipolz. BRESEZRN=RT T A LMk B o EIRE]
HIEIE 107 H T, 97.2 H O FHhy o I F1555. 2500
ONBLA 109, AF0LTINZEEATS. M ARE S
ol GG b RBISEIGA L OFBEENRH LN
PESURIMIN, RRAEdn, PEOREIE, ONSEHA X, HRPESR
Bawm Lizm, RESER»-TSGEFIIna< bl
o1 DT, NTEEOBRIZITAROAH EOMERIZIE
BEaTh O MEIR D D L S Tz,

BIBEMED T IR T A LY B EREEED =7k
VARALUVIIE R 2 A, BIMOME 52 5513
BRHINR IR AT 2 R U722, R BT 2 58 BB D
T ARV ALY EFRESE IG5, L0 8E RS
MENRZR U I A LU E ) BEEMENE T HRy
DALY E, LOREDEALEEOR=R Y A LY
XLV RBEDEATBEBEDT DR T A LV ERET D
A RO DAL, BMOR=AR T A LG RS HAL
Kl (1 H) &7z 0 ICEET 2HORE, WIhORE
DT R T ALV EEE LI2GG S, HOBENR
BVIEE L Rolend, THET 2 EEE O LRITAT D%
ENEWVIE LKL 220, Holling®Type II DHEEED
&, T b BRI ) U C AR oo figR 2 R
L7z, BEDOR=R T A LG R A R 2
DEEOMEAREIT, BEE LTCHAET HHRT A LT DR
BEBENENEELL, BEDEALTZ L DI E Do
7o El, NERTHALVOFERENELIEE, Sl

WICHRTAMOBENEL ootz ZRHDIZ END, 4%
oshbicixFhEh oo mIicfa 3 2 o8I
RS D &I S Tz,

BV aTVNALYERT O T a VALY
OWFEITAVICIRES, FEMPOCAFOERM O A
EOEREREEEIL TH Y, FERMAELE b HEKICIA < o4
T 5 & EANTWIED, AHEHBGIZBIT 2 /A TIER Y
0y aYa TN ALYORPERL SN, 22T, M
FED AN DNV CTHE AT E AT EZ (T o7z & 25,

PRETHELIAO Y B Y 2 7 U h A LY OEERB RO
e & RbRE, RERE, WEHES, RS TIEYRY A
TYAALTOBRBGAAL, B, NEIGEE, 7«
JEL T eealauPh A LT DOHRNIA LT
WD RREMEDIERIZE N2 E b o Tz, RO ERER
SHEFMCHRRI LI 25, vala Pl ALV
B - mlEE X GEM & 9% Dysdercus sauteri
Schmidt, 1932{2—&K L, A7 aiayav b A Ly
E7 4V By « ST A e & 5% D, simon
Taueber, 1927 (Z—%k L7=. BAfE, D. sauteri & D.
simon DWWk & & D. decussatus Boisdval, 1835 &
R L L INTWAD. D. decussatus D534 &
SNTWHFIEMICHH Y, FI ST T A TRY
ATERIRIZOH L TWD Z &b, ZHB IR %
i & U CHRRRRIC 22 > T A FTREME A RIB S hz. v
V2P H AL ERT a2k AL
ERFIBIZB W CTERATICAOMR L TR Y, WMo R
FRINIIFTRELE DAL TH D Z & D, MEORIZIE
BB T\ CTV B FIREME S RIS Wiz, X/ mvn
AT HALTDT 4 ELNEOKREDREN T
W2 oToiy, &5 WIEEBTETH W& 5 W ITEF IS
KB H B EAUE LT HIE, 20 2 FOBERSIEICE
AR EHAT S Z LIINEETH B,
TARTTALUNTEL OFEOT A A HIE) % %5
WE LTBETHZ ENARETH Y, IR X 2eBE)
NEFFOZEMH LN/ T2DT, WIEIZBITHTH
R AL OMECHTLIRKOOESE LT, BAE
DB ENEY Z ESGOULEN S TEHRVERETHZ &
WEE LN LR, ZOMRTHLNIHERND b
o, £z, THRIA A LRI D RPN 7
HBMEREE LTR=R U H A LS < FTRErE
MR ST, K OHEERREMFT 25510EA
T LT 2 B3 & 5 L S iz, B
T FRN T DAL BRI IR A R D s
MREVWEBZZHND D THENTITRNVD, N=hy
A DT R 7 K e LT < o ¢, B S L
ThiFohd Elbhnd. R=m vl A LY EHRNIC
NTHFET B 7200120F, A TEEZBRET 28 ENDH D
DB, ZOTEDITIER=R VI A LY OAEITE ORI
BIRT 2 L Mo 28 W 2\ 5T 20 ERH D
Libns.

EATHRI DAL EXTarala VALY
I, BEFE R E U CIEEERE T 2 BB Sl S
7-.
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Ecological Studies on Dysdercus True Bugs
(Heteroptera, Pyrrhocoridae) and Their Specific Predator
Antilochus coqueberti (Heteroptera, Pyrrhocoridae)

Katsuyuki Kohno

Summary

Six species of the genus Dysdercus (Heteroptera: Pyrrhocoridae), ie. D. cingulatus, D.
solenis, D. poecilus, D. mesiostigma, and two species belonging to . decussatus species group
(one having a red head is referred as Dysdercus sp.1 and another having a black head is
referred as Dysdercus sp.2 in this text), have been recorded in the Ryukyus, Japan. Among
these, D. cingulatus is regarded as a serious pest species damaging cotton bolls and seeds in cot-
ton-cultivation areas of tropical and subtropical Asia. Antilochus coqueberti (Heteroptera:
Pyrrhocoridae), which also inhabits Ishigaki-jima Island, in the Ryukyus, is reported as a
predaceous natural enemy against /. cingulatus. On the other hand, A. coqueberti is also
reported as a cotton pest or a herbaceous species. The information on the ecological characteris-
tics of these pyrrhocorid bug species is limited or sporadic even for D). cingulatus, which is
regarded as a serious cotton pest. Therefore the basic information needed to formulate a strategy
to control D. cingulatus in cotton fields with reduced chemical pesticide use is minimal, at best.
The objectives of this study were to elucidate the life history strategies of three Dysdercus
species (D. cingulatus, D. poecilus and Dysdercus sp.2) and Antilochus coqueberti by observations
in the field on Ishigaki-jima Island with special reference to their seasonal host plant and/or
habitat use, and to obtain information for the use of A. coqueberti as a biological control agent
against D). cingulatus through experiments elucidating the temperature dependency of develop-
ment, reproductive characteristics of Dysdercus bugs and A. coqueberts, and the predatory char-
acteristics of A. coqueberti in the laboratory. In addition, the lingering problem with the
taxonomy of D). decussatus species group is also discussed.

The results of the continuous observation in the field of Ishigaki-jima Island revealed that
each Dpysdercus species exhibits a distinct host plant preference and life history strategy. D.
cingulatus reproduces robustly from December to the subsequent April using Hibiscus makinoi
near the mountains of the island as a host plant, and it also reproduces robustly in May and
June, using Chorisia speciosa and Bombax ceiba in road-side plantings as a host plant. However,
it reproduces only sporadically from July to November using Hibiscus syriacus and H. rosa-
sinensis in hedges, H. tiliaceus and Thespesia populnea in beach forests and/or Abutilon indicum
in wastelands as a host plant. D). poecilus reproduces almost year round using Sida rhombifolia
in pastures, but the reproduction there is not as robust. Dysdercus sp.2 inhabits beach forests
including H. tiliaceus and Th. populnea all year-round, reproduces in the summer using H.
tiltaceus and Th. populnea as a host plant, and forms conspicuous aggregations without
copulation on the underside of host plant leaves from November to the subsequent May or June.

Dysdercus sp.1 inhabits the beach forests of Okinawa-jima Island including H. tiliaceus, and
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exhibits nearly the same seasonal life cycle to that of Dysdercus sp. 2. Based on Derr et al.'s
(1981) categorization, D). cingulatus fits the description of a generalist migrant colonizer, which
is intermediate-sized and subsists on a wide array of trees and shrubs that tend to bear seeds
with lower oil content than typical arboreal species but are more evenly distributed. D. poecilus
clearly fits the non-colonizer of Derr et al.'s (1981) categorization: small-sized and reproducing on
the seeds of herbaceous weedy annuals, which are the most evenly distributed in space and
time. However, Dysdercus sp.2 does not fit any of the three categories of Derr et al. (1981).
Although this species is intermediate-sized, which is an attribute of a generalist migrant
colonizer, it uses typical arboreal species having a relatively limited flowering and fruiting period
as a host plant and reduces activity during periods that are unfavorable for reproduction,
without typical migration and/or dispersion, which are attributes of a specialist migrant
colonizer.

Antilochus coquebertr principally preyed on . cingulatus on Ishigaki-jima Island, but some
Dysdercus sp. 2 and a few Riptortus pedestris were also preyed on by A. coqueberti. Younger A.
coqueberti tended to attack younger D. cingulatus and older A. coqueberti tended to attack older
D. cingulatus.

Although A. coqueberti reproduced in vegetative stands including H. tiliaceus and Th.
populnea when Dysdercus sp.2 reproduced there, A. coqueberti reproduced principally at the re-
production sites of . cingulatus on various host plants that were temporally and spatially
separated from one another. A. coqueberti seemed to suppress the population of . cingulatus in
some cases, but the fluctuation of A. coqueberti population only followed the fluctuation of D.
cingulatus population in many cases.

The mortality of D. cingulatus during the nymphal period was low when fed seeds of Ch.
speciosa, Gossypium arboreum (cotton vplant), H. makinoi, Th. populnea and Abelmoschus
esculentus (okra), relatively low when fed seeds of A. moschatus, relatively high when fed seeds
of H. tiliaceus and high when fed seeds of Abutilon indicum at 20 to 30°C and in a 14L-10D
photoperiod. The nymphal development of 2. cingulatus was very rapid when fed seeds of Ch.
speciosa, rapid when fed seeds of G. arboreum, H. makinoi, Th. populnea, Abelmoschus
moschatus and A. moschatus, relatively slow when fed seeds of H. tiliaceus and very slow when
fed seeds of Abutilon indicum. These results indicate that the nymphal development is rapid
when fed the host plant seeds that bring about low nymphal mortality, and vice versa. All the
estimated lower threshold temperatures for development of D. cingulatus were between 13.9 and
14.4°C when fed all examined host plant seeds, with the exception of a case when they were fed
seeds of A. Indicum with missing data at 20°C because of 100% mortality. This may indicate
that the difference in food does not affect the lower threshold temperature for development, but
simply affects the developmental rate of ). cingulatus above the threshold temperature.

D. poecilus successfully emerged when fed seeds of Sida rhombifolia at 25°C and 14L-10D
photoperiod, but failed to develop at all when fed seeds of G. arboreum. This implies that D.
poecilus as a cotton pest may be based on its misidentification as D. cingulatus.

Dysdercus sp.2 fed seeds of H. tiliaceus, H. makinor or Th. populnea failed to develop at all
in the laboratory; this implies that a method of rearing identical to that used for the other two
Dysdercus species is not suitable for this species.

Although D. cingulatus laid a maximum of eight egg batches in the laboratory, most
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individuals laid less than two egg batches and the number of eggs in a batch was larger in
earlier oviposition; this implies that . cingulatus exhibits a life history strategy of reproducing
as early as possible, which is adaptive in a temporary habitat.

Because A. coqueberti did not develop at all when fed plant seeds, this species was judged
to be a complete predator. When various species of true bugs were provided as putative prey for
A. coqueberti, all pyrrhocorid and alydid bugs were preyed on by A. coqueberti, but no largid,
lygaeid, rhopalid or coreid bugs were preyed on at all; this implies that the prey recognition by
A. coqueberti is independent of the visual appearance of putative prey species and is dependent
on the taxonomic unit of the putative prey species, which consisted of at least two monophyletic
groups.

A. coqueberti successfully developed at temperatures between 20°C and 30°C and the
nymphal mortality was low at temperatures between 22.5°C and 27.5°C. The lower development
threshold temperatures of the egg stage and total nymphal stages at a photoperiod of 14L-10D
were estimated to be 12.8°C and 12.9°C, respectively. A. coqueberti did not exhibit diapause even
at a short photoperiod of 10L-14D, and developed rather faster at 10L-14D than at 14L-10D.
Copulated female A. coquebertr laid the first egg batch 10.7 days after emergence, and laid a
total of 601.7 eggs in 10.9 egg batches, consisting of 55.2 eggs in its adulthood life span of 97.2
days. The preovipositional period, adult life span, number of egg batches laid, batch size and
total fecundity of uncopulated females did not differ from those of copulated females, and the
eggs laid by uncopulated females did not hatch at all; therefore, careful attention must be paid
to the occurrence of successful copulation when the insects are reared artificially.

A. coqueberti at each developmental stage exhibited a relatively broad prey size range
against D). cingulatus when a single prey individual was provided in the laboratory. On the
other hand, when two prey individuals of different developmental stages were provided together
for a single predator in the laboratory, younger predators tended to attack younger prey and
older predators tended to attack older prey. A. coquebertr at each nymphal stage consumed more
prey during 24 hours when the prey density was higher, but the ratio of consumed prey to total
prey available during 24 hours became lower with increasing prey density when they were fed 2.
cingulatus at any developmental stage as prey; that is, A. coqueberti of all nymphal stages
examined exhibited a Holling's type II functional response, i.e. saturated curve, to prey density,
even if the developmental stages of the prey were different. During its nymphal developmental
period, A. coqueberti killed fewer prey individuals when fed older prey, and more prey individu-
als when fed younger prey individuals. Therefore A. coqueberti of each nymphal stage was
judged to have an upper limit in prey consumption during the nymphal stage.

The morphological characteristics, host plants and aggregating behavior during winter of the
two species belonging to the D. decussatus species group very much resemble each other. Both
species have long been believed to broadly inhabit the Ryukyus, Japan. However, only one of the
two, i.e. Dysdercus sp.2, was discovered during the field survey on Ishigaki-jima Island. The
survey in the field and in the museum revealed that Dysdercus sp.1 inhabits the Amami and
Okinawa island groups, i.e. the northern and central Ryukyus, and Taiwan, and that Dysdercus
sp.2 inhabits the Miyako and Yaeyama island groups, i.e. the southern Ryukyus, and the
Philippines, with only one exception of a Dysdercus sp.1 specimen collected on Iriomote-jima

Island in the Yaeyama island group. The taxonomical study revealed that Dysdercus sp.1 is
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identical to D. sauteri Schmidt, 1932, of which the type locality is Takao, Taiwan, and that
Dysdercus sp.2 is identical to D). simon Taeuber, 1927, of which the type locality is Mindanao,
the Philippines. Both . sauteri and D. simon are presently treated as junior synonyms of D.
decussatus Boisduval, 1835. The evidence that some species treated as junior synonyms of D.
decussatus are distributed around the South China Sea suggests that D. decussatus is a ring
species having two ends of its distribution area in the Ryukyus. Dysdercus sp.1 and Dysdercus
sp.2 exhibit parapatric distribution in the Ryukyus. In addition, the interspecific copulation
between them occurred easily in the laboratory, but the eggs laid by interspecifically copulated
females did not hatch. These findings suggest that the reproductive interference between
Dysdercus sp.1 and Dysdercus sp. 2 exists. The distribution pattern of these two species in the
Ryukyus is almost impossible to explain without considering the existence of a mass migration
in the past or the continuous migration in the present of Dysdercus sp.2 from the Philippines
to the Ryukyus.

This study has proved that 7. cingulatus can use a variety of Malvales species as host
plants, and that the mobility of . cingulatus is fairly large. Therefore it was reconfirmed that
one of the recommended control strategies against ). cingulatus in cotton fields is to remove the
wild host plants of D. cingulatus from the vicinity of cotton fields as much as possible. Although
the results of this study imply that A. coqueberti has the ability to control D. cingulatus effec-
tively as a specialist predaceous natural enemy, it may be necessary to release artificially reared
predators to obtain more certain effects. Although chemical control against D). cingulatus on wild
host plants is not a practical method because the side effects against non-target animals would
be great, A. coqueberti can be a candidate as a biological control agent on wild host plants
because the predator works very specifically. The development of an artificial diet will be
necessary for efficient artificial mass rearing of A. coqueberti. For these purposes, identification
of olfactory compounds that can trigger the predatory behavior of A. coqueberti will be
necessary.

It was judged that D. poecilus and Dysdercus sp. 2 need not be regarded as important

cotton pests.
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