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Ecology and control of the palm rhinoceros beetle,

Oryctes rhinoceros LINNE in Amami Islands, Kagoshima Prefecture, Japan.
Itsuro KATANODA, Akira TANIGUCHI

» Summary

Since 1993, studies on the ecology and control of the rhinoceros beetle (Oryctes rhinoceros
L.) have been carried out in Amami Islands, Kagoshima Prefecture, Japan. The rhinoceros
beetle was introduced to Okinoerabujima Island in 1987, and futher invasions were recorded
in Yoron Is., 1988; Tokunoshima Ié., and Amamioshima Is., 1991. In Amami Islands, 15 species
of Palmae and 3 species of other plants were attacked, but yellow butterfly palm (Chrysali-
docarpus lutescens) and crops such as sugar cane, pineapple, papaya and banana were not
attacked. The immature stages were most commonly found in heaps of decaying sugarcane
trash and bark compost. Under experimental conditions, the mean duration of eggs stage
was 8.6 days; first instar larvae (L1) as 15.0 days; L2 as 20.2 days; L3 as 80.1 days; pupae
as 15.9 days at 30°C. The davelopmental zero of the eggs stage was estimated 16.2°C; L1 as
19.0°C; L2 as 15.1°C; L3 as 11.1°C; pupae as 10.2°C. Under the coldest season in Amamioshima
Is., the temperature in the heaps of bark compost where the larvae lived was kept atabout
32°C by fermentation. The mean longevity of adult female was 227.4 days with the mean
fecundity of 122.1 eggs. For the chemical control, scattering Diazinon 5% grain to the surface
of the breeding site with vinyl cover was very effective, and for the biological control, a kind
of the filamentous fungi, Metarhizium anisopliae var. majus was very pathogenic to the larvae,
and the fungus survived in compost for at least 20 months. At the end, we suggested a
synthetic control programme in Amami Islands.

Key Words: Amami Islands, control, ecology, rhinoceros beetle, palm pest.
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Aspergillus & Paecilomyces 123 % » fo { BN P o 7c LW, —75, LATCH & FALLOON (1976)
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1 M. anisoplice var. majus D HEICKTT

SRR )

FEPROIRE 1 X10'~10°{E/mé D 53 4= F I8
BICRE LT 3SR AEE Tt L AL
BT A EBbh-TVWE (FHH- A0
1995)c Z£C T, SEMEEE O H4TRERK %
- CERBBEZRANS LEEIC, tic
BT 347 b Ay Allomyrina dichotoma
9 B IRRM AN,

(1) A= HE—-10 M. anisoplice var majus I

KB ASSYREHCIRE S1EL, &5 B LTREL L7 3 gt
NicHEER % 1 BB T + 2 A Sabouraud EHHIC®E - TBCOBKEFCEE L THETA2E T,
ThzZKBK (Tweend0, 0.02%7M) THEEL, 1,107,10°, 105, 104, 10%, 10*E/ MDA TF BBk %
PERK U 7z XHRIC 27KTB7K (Tween 80, 0.029%7R1N) %\ 2o 1X107,10° 8/ me 0 MEEIE = 113570 1l
BLIAT bavo 3 2BE L, 1X10°,10°,10°, 10/ m20 BB L KBKICIZZA T v T b A
YO IR REEE L, BERRBFERIEDOA 12772 F v /B8 (R10cm, ZEX 6cm) T0H
R LTI 2~ oo FEC OYIRE IR AR Ic Metarhizium 5 OBEDHET 2T L
THRELIET L 7cflfRZiRsEd & Uiz (BE—10),

(2) HREBE

BRER-1YTRT, 1 X10°H/ WOBRERIBE L1294 7 VAT b AvOPRIENAETTAT
AIEL, 1 X10'E/ mOBEIRTH0HETTNTHIE L1z, T ORED &R 1 MBFFIEEI1F 1 X
10*E/mTHY, REKRIZY A7 v 7 bsvofdick L TlEd TEWRERESS 2 C Edsbh o1,
—75, 1 X107 10°ME/ me DB RE Lich 7 b & Y i230H B TB% E11% LA T, KBiko
ThAVICHT ARBERR I A 70 A T F A VICHRTED TEWT Eb5bh- 1,

2 SETFOERERADREHE

(1) HERHE

B (1993) i, FHEEEMOER (S7F<Lvy b+/7590™) 200¢ 2RO H# Y 7
B L YRIDEEREF /Ny 7™M AN, ZiBK100 ¢ 2MA TAONEEERE L1z, CHIicSSY ik
HTR O N/IEER 5 WEMA T2 COBEPRTHREL, BHICSKOMETERRS 12, Kic4is

F10 BEEMEC L 3 Hh 0 RS

) o & F = WM % % B (BAA-C)) 3k fhIEC

fit & & B B @i HE R
B/ m¢ (A) 5HE 10BEH I15HEH 208E 258EH 30HE (B) (c)
. 1x107 19 0 6 6 11 17 33 6 1
AT kLY 1%10° 19 0 0 1 11 11 1 2 0
1 X105 20 0 0 0 100 100 100 20 0
Y40y 1X104 20 0 0 0 40 95 100 20 0
) 1X10% 20 0 0 0 21 47 53 10 1
AT kLY 1X102 20 0 0 5 5 15 15 3 0
0 19 0 0 0 0 11 17 3 1
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PR (em) (A) 5HE 100BE 15BE 208H 2HBH 30HH (B)

0~12 20 0 100 100 100 100 100 20
24~36 16 0 0 94 100 100 100 16
48~60 18 0 0 67 89 89 89 16

EDIRLS:: 3 R 0 0 0 0 0 0 0

—21 E D 3 Firs 5}
AOBAIC BT, ES0XHm, EE 0aofhCoh s AT ORI
amg [EH E EE £

ZT0enDE S & THIEEEA, COXEICTEFETKE B B S &
B1-RERI000 ¢ AA L TH LM EA N M AMEER I 1994 124 EEAI 10 10 0

L T A (HAEEE e sHE mAE 10 0 W
HIEE b GUETZ DL ERE Lic, BREERGN — ———— —
FEIROBIHE L. 37 %06 B8 HICEREm» O ERISHE MUE 10 0 10

~ ~ o~ P 1994. 9. 13 Eiﬁ*ﬂ g 0
& 0~12cm, 24~36¢cm, 48~60cmDEZHHDHENEEE %4 T MR o 3 9

9
0
SAF v 7B (R10cn, FEE 6cen) ICHY, TOHT3 19941216 ERFI 10 9 1
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ORISR LT 5 B TE ORI~ Gy B ¥ &
(2) REREIEX

ZBOHEIET OFRFER I AR — 201078 o FRED SES 0~12m, 24~36cn OHENE T RETHBIRH20H
HETIRINTHILL, 48~60cmDHENET $30H H £ TIZ89% DUNRANFIE L 7co LATCH & FALLOON (1976)
kg, SEFRERP7T Y, vYRFREOLEFHNOFEELLIcL > THIERZRBEL TV ),
HWERE I OETFERH ITHETSTH S L0 5 SEIORBHETOMREREIZ7265mTH Y, TOR
SEETFF48en Pl T OB E THIEHMAESE LT\ o, BIECRRT, HESEITHHEL TV 28R HIE
FED 5 8 ~42mDES DFFICER LTV T Eh 5, BERESLFHIE LATeH & FALLOON (1976) A58
13490, SETFERRERT 520 CHIEROY RS SEF ok, Bs 2rElElFHwT &
Hp-oTcs

3 mEMEORGHMAZ

(1) RBAHE

19934F11 8 1 HICHEIES0 £ IcRR DA #ETHET 2 S &1 /85300 ¢ ZIBMS ¥, T OWEMHEE
100 £ % 4IBA ORIENICHE - 72 ROPUC AN THE Lic, £ D%RERIZ 610 £ BET S EREMHEE%:
MY HLTHY A7 VI AR, COHRCIOEARD 3 #ghE25°CT 2:BRAH L TRCRRER~N .

(2) HREEE

HRER2UTRT . BAKERSR B 56328 Bich T 5 BREBRZT - 7245, A0BEZERL LE
EBfMHEETHEE Lot 2 BBIE TIXTHE LI, O &h 5, HEEHIET L e 4T ORIRENE
Frfe AR (2 LATCH & FALLOON (1976) OfE LD 8 ¥ HHEWLW2 r ALLEICR BT Ebh -1,
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0
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2

kG 1 64 20%H 10.31 6 38 20 Bt 3

Bl 2 64 2058 12. 5 3 16 45 Z ol 0 10
RRGs 3 64 1878 1225 0 49 15 ,

® R B W - RE 0 6 @ ) (O REROMETF15 - 1%
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1) H&hE :

199445 9 198 i<z Bz #1.4rd D # 2B D% 5 1ifER L, 2hEhicghhEe4Ean
L70BERRR Lo BH, 11 I3EREEER600 ¢ 2HIERHEICEA L, ZOREHSRI L L oERE
ICHEEZ B ot oo 3 IMICRAET 2 RIARHE ICHAH1E & €7 Bt A 1850/ W L 205ERKE L,
BOO1INIEMERE LTZOEERE L, 58, RBRFERITH U /- B 3SR HEER I 13558
A SNTRIERE LTHAOhA T EREBVED LA LT,

199557 4 H26 B Ippk BRRBICHE VT, YIS HAREL TOLBEAMHE (M3 mxB5n XSS
0.3m) OREICEEEENZ1ke@fRL, K27 A%DT7H 3 HIcHIBEAI0E L THIEhicAER LTY
fe g DRFERIRE T~ 12,

(2) HREBE

BZEDANTEHHAMETORBEREE - 200RT, B2k Lz 3RS b 2 R eREHRI D
B NI, EREERORBHAX CRRERIEA SNED -1, COROKKERIZ102mTS
D, TNERAEOFETORBEARPENOBKBOWL TTLPEL, COTErEHEEHAR O
NEFOHEF~OEBEEEL L, EICHIEFRICER LT W iRic A4 Fr BB X - 128
HTRBwhrZBbhs, —F, Bdizitd U RRXCRHEEDco@EROFTFERMBEINS, S
U7 B i< B2 RSB d 2 A 0DIT M - 1o 1o DIC ZIRBEDET 6§, 53,6 LA LT
BoleDTRIBONEEZLI OGNS,

Mk BERE O HRASIEEE A HE CORBRRER —BIcRd, Pk 256, #5156, 5k 3 \EARSEL
TEY, RERBEOGTFR2ABINTELED, PEFLEIDE &% - THERICEBE L TO AR50
rHbB LNz, —H, WIEHITENF A2 ) BROYSEAM0BEIE EEE L TV, KETEELES
DEHBENEP -1 TOLIITHABHETORRTEVRDESESII-C LicoWTIE, RERHH
B OEEKEAH394m &L EZ B TORBRONLETH > T & &, YPHIPEEH 50mBEDR W
IKEBLTOW S EAFERTREVWAEEL 53,
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YT TIFEHEL TV D, 50 ESEEREEHE L THIE S h 2 aHEE O WHEE LRETEAR % B
ET BT LR, ROBECHEGEELZROESEETLOTXIBBRETHS 5, Elict »HFEEHD =7
F7STE (EE6FA<AN) TR, BRICODPZFADEEALZTEEFHFOBREICEP LIEE,
BREDBARBELZ 8FERICAFELRIEI LA T EHBTEIE VD (CATLEY 1969),

A HET 2 5%E LT, MEos 2EMETRIIBNIEO—BRELTTIv 251 FEEEBR
(7,000V) Z#AE&bEBRFRBZHAVORREFES], MELTVWS ((MEBIZET 1989), HINCKLEY
(1973) IckE, 1.8m®D 3 I ¥ Y FAZE30cmE EHEICEY TEEICL T, AADLICES1len, E5
em®D T FHEREL, E5RZDOLIR25mDOREZRIFICEESEEZ0mD I a¥ vHADE
ZESE, I3V VAKCHFIISNTRRL, 7337 VOEORICEVAATT VFH YO ELTE
forkiARETX 5 &5, BEDRORD (1973) W DI a¥ yOBIcREOHEILEMETH S ethyl
dihydrochrysanthemumate, 5% chrislure (BARBER et al. 1971) ZMANIEHETIFIESIEING 2 &
HELTWSE, ZDR, MADDISON et al. (1973) 1% chrislure EFIEBEOFHESIZIRESH D, LbdbLb
LM TEEINCH EMESE W ethyl chrysanthemumate, 3% rhinolure & WA {LEEZHE L
TW3, COf, 33+ VARERICEMCE - bOAHECENT, B3 VEENLICEE >
Sl EhET 25k b5 % (CATLEY 1969),

HEYRIbAGREE LT, ChETHERORBEYZE >t AEPRA SN TVWS, FEED Scolia
ruficornis B7 7 ) ADF Y INNVED CEAAKEEOH Y ETICIUMECEBA SNz, 449 vh T
b Ay OEREEFENRFAKELTICINZ 3 T L3 TEED > /o (HINCKLEY 1967), TOfth, A4 & v
DNeochryopus savagei ®° Pherosophus sobrinus, 3 A V¥, YFD Alaus speciosus % Lanelater
fuscipes 15 & DR RZE - YRR A SN T& /b (CATLEY 1969), WFhbid-%D
L 7c%h5R (358 S TWisyy (BEDFORD 1980),

IAT VAT bAVICHES BRRY A NVA Rhabdionvirus oryctes < b — Y7 TRREEATY
% (HUGER 1966), T DT A VR ZEICHEFEORRIC & - TEHT 5035, BEED okt 2E&
THILTHRRT 2700, FESHTRYRERBETSEVICRE LS 5 (ZEANY 1976), BIAT
HEDBATIE, TOIANWAZBATAZEICE-TIAM T VAT b AVOBEEBDSE ST IR
LTW5 (MARSCHALL 1970 ; YOUNG 1974), LA LA 6, BB 41 V2 OiEM 1B THIH
D0.091%, 2:BET0.027% % THAL, 17 BRIcide Bahnis 519 (ZALANY 1972), T O
TANVABHFEATEETESICR VA NVAZEES 2 WIEHSE2LETO+RBI4 9 H T ravD
EFEH R CSEE S5 (BEDFRD 1980), EXRHETREFNICABRICEES S i 7 2 HHEP/ N~
IR ERFHEEHE LTS, ok ISESHTEHNICEEL, BELANITEKREED
SEE/ABVTEDSHIT 2L, TOUANVRAEERY 5 L0 BFREMEGERR20 » APLE K5
BHRRERRED M. anisopliae var. majus %/5H ZAHEESR/N— 2 HIBICHER L= A8 ESTH 3 &
Bbhs, -

X EBEBEILEII3HRESHIBKE
BEHBICBY 25EOREEZE L 3184, ChETORETHLL T >EFEORREICHIF
BPHELES LEDELHEE, O o2hOHBREREZHEASHDE TRAMBIREREEL BELS 3,
LITIcBEBE c B 2 RA&HPREOHICHAANO WA NETHE %2515 3,
1 IR DI NEE SRV &1, FEETOBELBRETH S, Thld CATLEY (1969)
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