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Mechanisms of outbreak and range expansion of the coconut beetle

Takano, Shun-ichiro
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The coconut beetle is a serious pest of coconut palm which contains two
clades, the Asian and the Pacific. We investigated the damage potential on coconut palm and range
expansion of the two clades in East Timor, where both clades are present. Our results indicated that

range expansion and outbreaks have occurred for the Asian clade alone. The Asian clade attacked
trees taller than 10 m, whereas the Pacific clade seldom attacked these trees. The preference for
the taller trees, which are more abundant, can facilitate range expansion and outbreaks of the Asian

clade. Beetles of the different clades mate each other but produced eggs seldom hatch. We found
that a novel clade of alphaproteobacterial endosymbionts induces this phenomenon.

invasive species clade biological control symbiont



¥ XL C—19, F—-19—1, Z—19, CK—19 (dm)

1. WFZERG S PO 5
A, EBSREL OB OB L0 | Sk

BRDHFIZ 2GR L, (R E ROBRIZ,

YE)~DINE, BREOE(L/ ERX 72 E
o TS, LonL, BAFRIHFHKRHTK
A LEBRLT D AT = X LA R
IIEN,

X A % 7 v H N A v (Brontispa
longissima)lx, 7T =2 —F =74 K
T INFREM L E 2 5TV BN, 2000 4E
DB 7 7 FEITRA, KFAEL, Kl
TaavUlREREELLHZ TND, i
I, ZONL VAN RE T OB R #E 72
28, 2 h=32 R U7 DNA @ COI ¥4 EeH 73
KRESED 2 7NFETHZEEHAL
7= (Takano et al. 2011), Z D /NLT 2 RAFEDH
PR A TSR, — IR T =2 —
X=T A—ARTUT, A KRRV TD—
HIZamL (NU 7 4w 7 R, AT
DT EIE L F DM OB EL ST S
(7T R &L 2000 LAY AR A K
LEHTREELTWDDIET OT ZHD
HTHDHZ L, FTESREB VT v T
TN T T RBICERLT-EEZ BN
DHUIBENIFAET D ERALNE o T2
(Takano et al. 2011, 2013), L/»L., 7Y 7%
0D 43 HIGH FE <057 HLAE
N T 4w T RREDAFET 2T U7
RAIMRA LT 6, WRFERTED LS 7
FEALERNS 2 DO0Tb - T,

2. WEOHK
AHFGEIL, aav T ORAFERF LRI B

FHND DD RMUN 3 AT LR« RIEAE L

EHLTAA D= RLEHENCT A0,
W RENTFET D TFE—IL BB 5 HH
FAIC LD 2 RO M, T2 ~DNE
W, Bigr e & LR AAER O FEREZ G
N7, Fo, BRERICEY ., RO
MREEFSE 2 B DT 5, ZRLHOREREZ D
L, TUTRMOERMEOKEE ST D
&L blT, ARMBBREAN OB & BT 5,

3. #FFED L

(1) FE—NBITBTDHBED N L VR
O EA LN T B2, 201447 A &
2015457 H1Z 14 #2005 60 IR DN 2k
a7y 7L, I har R T DNA
DEEFNZ JUIRFEZ TR LTz,

TaY O ERNREHONIT S
WIT, BREICBITANLAVINEREDOAES
FHART2, 2014 12T 32 #1359 4, 2015
FEITIE 24 HiH 689 AKD 1 a2 LT,

a3 ~ONMNE LS ORRE IS0
2T A7, 28 #i,5 1254 KD aav o
EIR &M AT,

TOT RO DOIERE T3 DSy
HOBGREBROLIZT D720, T4 UMNDHE,
P, FEICIEOND EERERKICIH->T, 23y
VOAE FHEOHESL SOm fIZ 100km

FRHTHY , £/,

(ZHE-> TIHAE LT,

(2) TOT LN T 4 v 7 RHFEMTIX
RRETTADEENTZIFO SMEFRFE W &
WO MIE R FIACHAE Z S Z ERmbn
T 5 M3 (Takano et al. 2011), Z D CI & 5| X
EZTHRIIRHTH -T2, FZ THREMD
Cl I[CHAMEN LT TRELZHLMNIT D
72, PUAEYE Z &t N THEEHCEE Lz
LAV HERAWT, REEORHERBRZIT -7,
INBUNETF =)V CEREE L7 BIARE, 72
T 4 VBREDOT VT RK(DI), 1A
RO/ T 4w 7 R (Lp) & V=,

FUAEWBELEIZ LD BT 5 R OXT 0
5HECRFEDORT L RIFRREDSMEFENE
LN EnG, UAEMEIZL > THRESH
HME OGN RSN, £ 2T, WRHD
EREZREICRGET D ME O A LK NE D%
PR AT, R, IR GHE L
DNA ZHEHOZ ==YV LT T4 ~v—%
T 16s IRNA SBE RV Z R L, 7 1
—= T L% — A LT,

K OOV HER
o JavIEBER
20114
NI POVES
[ —>

 TOTHRR
T

OA/8AX

20144
AOPZOVES
——>

TOT R
74!

A

20154
N POES 3
—

1 FARZ O FHANLUIT LDz oY g

D434 (Takano et al. 2017b XV &%)

Ja—= TR ISR T-/ME O



FAEZ MDD D728 FEF M OINEEN DAl B

# % Illumina MiSeq % FIVNTHEMTI 5 & 3kiC,

DGGE (Denaturing Gradient Gel
Electrophoresis) (Z & B fifdT 247> 7=,

4. WRIEEE

1) —HDORMK (TOT7ZHE) BFE—ILE
O YRR S PRI AR 2 AR LRFEA L
TWAED, O —FHDORM N7 4 v 7R
W) LR O FMN AR LA OIERSLKFEAE
TR BN T2, WSRO SAAEIXER S
ootz (K1),

/7. BETHLIaa v ONMHHTPEND,

NEAVIZa IR ERIICAEZTWVWDY
I CIX O EIERTEHH, 1FEAEaaY
OB A B TR EINT D Z X
TERWIENRHLNE o T,

T IT RFINTEAR, mARITINET L 01

KU, N7 4y 7 BRIMEARO R EINE L

ZO@MAREMET DENDNT V7 RMDK
FAEDERKD—> L E 2 &7z (1% 2) (Takano
et al. 2017b),

TOT R
100 ﬂ W 4= 50% <
15
o0 . B =mEE 50% >
Om=mL
80
. 70 f 162 161°
EJ%]
E 60
L @
3
| 50
Y T
DEEAL | J?%‘_:ﬁ . 1
4 i
2 -:10 2
Py
= 90
X
80
326° 357¢
70 | | 452
60
50

<9m  10-14m  15m<
Ba
2 aavYifmLF LRI u T HALUICLD
WeEDO R (Takano et al. 2017b & v &%)

(2) BN TORHEERBRORE R, MWOPEX T
I, RN TIEE WS EERE DL R
M CIESMERITIKLS . 7 VT RFDiME L <
V7 4 v 7 R(Lp)ETIXSMERITE e, Di
HEE Lp METIZ 30% CTH 7=, LorL, 0§
MO DO TH MUY E LM 21T
5 &, [FRMERE & RO SO SMERBE SN
7= (IX3),

W Dir Lp* Lpt DFf Di Lp Lp Di
# D Lp- DIt Lp Di Lp Di Lp

U o R [ SR AL IR M T A Y ENE

1001 a a
I I [ .
80 f I
A
60 |
£
g 40 ¢ b l[’
20 | I
0 c c
# Di Lp Lp* Dif Di Lp Lp Di

#® DI Lp DI Lp Di* Lpt Dit Lp

RHEOHEAEDHE

3 XLz aFHNLY 2 ZHOARHER, (Takano et al.
2017a & v &%)

16s rTRNA &5 T-E 8 % Mg 9 2 M@ H o
2= NR—P T T v —FHOTHELED
RN OILAEME 2R L72& 25 Lp 05
o7 a7 AT 7 THIZET D FRANE

(LLTFHIEE L) 23, Di >SRN E T 2
Hanz (X4),

HEL
1T e
Anaplasma
—: Ehrlichia
Rickettsia
Rhodobacter

E. coli

002
4 TBEERIEIC R D, FLAx 7 0 ALY 2 RHORERKOIR
B S - AR O ZH Mt (Takano et al. 2017a X 0 %)

INOHMEICRRN T T A~ —F AT
PLAEY B LB U 7 B R PN oD H A il B 0D Jk e
OHEELEELEZE A, FiAEWELHIC X
D NS OMEIXBRESINZZ ENHLMN
W2l ote, Fo, MEBEMRIT ORER, ~LHv
TR E N OB SERT Lp TIXME L o
H, DI TIERNANRET OHRTHD Z LNy



STz, Thnb, Lp HEE Di M ose 7
CI (100% DEFE=R) | TH/ME L 12X > T, Di
ML Lp MERIOR5EA7R CL (70%DEFEH)
EARNANRETICL-CHlERIEND EH
Z B3 77 (Takano et al. 2017a),

HE LIZARAANET | BT 4 =7 AR
WT3HIHD Cl 25| 2EZTHIEES XS
D, NTENSHE LI S ik 2=
NCREHE LM T2 2 Lk -
T, BAEOIFRGMENBTFEORE L LRT Hi%
M0 AE R B N R D D B e
BHBRIE D BRI D72 03 D AIREME R B 5,

<5 3R>

(D Takano et al. Two cryptic species in
Brontispa longissima (Coleoptera:
Chrysomelidae): evidence from

mitochondrial DNA analysis and crosses
between the two nominal species. Ann
Entomol Soc Am 104:121-131, 2011.

@ Takano et al. Rapid discrimination of two
cryptic species within Brontispa longissima
(Gestro) (Coleoptera: Chrysomelidae) by
PCR-RFLP. J Pest Sci 86:151-155, 2013.

@ Takano et al. Unique clade of
alphaproteobacterial endosymbionts induces
complete cytoplasmic incompatibility in the
coconut beetle. PNAS Accepted 2017a. DOI:
10.1073/pnas. 1618094114

@ Takano et al. Differences in invasiveness
between two cryptic species of the coconut
beetle Brontispa longissima in Timor-Leste.
Biol Invasions 19:1839-1851, 2017b.

5. ERRRWLE
(AR, PR R O 1
)

(ERERmSC) (B3 1)

(D Takano S, Tuda M, Takasu K, Furuya N,
Imamura Y, Kim S, Tashiro K, liyama K,
Tavares M, Amaral AC, Unique clade of
alphaproteobacterial endosymbionts induces
complete cytoplasmic incompatibility in the
coconut beetle. Proceedings of the National
Academy of Sciences, 7@t/ Accepted.
2017a. DOI: 10.1073/pnas.1618094114

@ Takano S, Takasu K, Tavares M, Gusmao M,
Amaral AC, Differences in invasiveness
between two cryptic species of the coconut
beetle Brontispa longissima in Timor-Leste.
Biological Invasions, &t 19:1839-1851,
2017b. DOI: 10.1007/s10530-017-1394-4

@ EEE—HL - @mAEAEE, Foars S0
NEUIIHET 2 2 OO RHE, Bl A
SR, AmelE, 50 %, 2015, ppl2-16

(%K) Gtarh)
O BFE B, FLR7 0T HNLTRE
MOMEATE 25| Sk 23R\ F

THEMEE, 55 76 [l fay - B8 60 [l H
ARSI ENY B Aax | 2016.03.29, KERT
SR ORBRIRFSR )

© EEE—E, @AEEE, KRR TH
E, ¥ARTuafINLvREEaIaYY
BEITHTT DO A AR b i AR e 0D B 7
LB, 559 [\l HAS HEM) B B
2015.03.27, IR (LTERILTEH)

(@ Takano S, The existence of two cryptic
species within the coconut beetle, XL
Kyushu Entomology Seminar (40" KEyS),
2015.02.08, JuNARZE (8 ] Bt ] i)

@ mErR—R, RAFRF LRI 0T T
LY DRAIER & RFAE, ARE RS
TUNSCER 5 62 [MIRZ, 2014.12.06, &
WRF RS (o Ry YR I )

(K] GO )
(PESEIA PEHE)
othFRIRTL (Rt 0 1)

AR
I
HEFIZ -
T -

HH
HEEEH H -
ENFL DI

offFIRIL Gt 1P

HFR
I
HEFIZ -
T -

HH
BAS4EH H -
E N DR

(Z Dfth)

R I
http://www.kyushu-u.ac.jp/ja/researches/vi
ew/128

http://www.kyushu-u.ac.jp/en/researches/vi
ew/b7

http://www.kyushu-u.ac.jp/ja/university/pu
blicity/pressrelease/latest/

http://www.kyushu-u.ac.jp/en/university/p
ublicity/pressrelease/

6. WFZTHAAK
(ORI ES
=8 2 —E} (Takano, Shun-ichiro)
JUINRE: - BEFFSERE - Bh2
WFFEE T+ 90725045



QWFZE s

MEE S

QrEFEN T

WHIEHE R

(et 1

FiZE & (Takasu, Keiji)
M # &Y (Tuda, Midori)
dr/E B (Furuya, Naruto)
AFF Kk (Imamura, Yuya)
Kim Sangwan

H{t  HEJ1(Tashiro, Kosuke)
fki FngL(liyama, Kazuhiro)
it 3% (Nakamura, Satoshi)
—AK B ¥(Ichiki, Ryoko)
Matias Tavares

Marcal Gusmao

Acacio Amaral



