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Risk analysis of the coconut blackheaded caterpillar,
Opisina arenosella, in China and Hainan Island
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Abstract: [ Background] The coconut blackheaded caterpillar Opisina arenosella Walker (Lepidopetra: Oecophoridae) is one of the
most notorious insect pests of palm trees such as Cocos nucifera L., Phoenix sylvestris Roxb, Livistona chinensis (Jacq.) R.Br. et
al. Native to India and Sri Lanka. O. arenosella is currently distributed throughout South and Southeast Asia. Areas with palms in
the south of China are potentially suitable distribution areas for O. arenosella. There is no report about 0. arenosella in China yet,
but if this species reaches China, will cause more serious damage than Brontispa longissima (Gestro) , which is already a serious in-
vasive pest. [ Method]In order to assess the potential risk level of O. arenosella to China and develop quarantine countermeasures,
we performed a pest risk analysis (PRA) based on international standards for phytosanitary measures (ISPM) and the relational
model of PRA. The risk level of O. arenosella were analyzed on five aspects—distribution, potential damaged degree, economical
value of damaged host plants, spreading possibility and management difficulty in China and Hainan Island. [ Result] The value of
the index of the pest risk was 2.20 and 2.30, indicating that O. arenosella is a dangerous alien species with high risk in China.
[ Conclusion and significance] The strategy of the risk management for the O. arenosella was also evaluated in this paper.
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BRH

HRF2R Opisina arenosella Walker X /44 2L /B
ey FRid i, JB 8553 H Lepidoptera 418} Oecoph-
oridae,, E—F P H G FIFHARHEY K F R, %R
FEMNFHEBHEY TR R LEE Az
¥, ERTRR, 220 13 A 4 S HE b S T
R R TE, 4 R BT A E, O EN T
It A, Nk BER o

KREEMBRAZREZAWIRE, HETH
fEEEE, — B KX R B AR Y AR
Mk R A T B 5%, R T B AR o 4k AR O i
Brontispa longissima ( Gestro) 2 J5 i X —H K f& &
HER, REMNA —SXTRREE EYEE
BRI 07k B 5T (BRER, 2004; H7ETE,
1987; BS¥0%,2013) , TiA e H KUK 4 =4
RIMRE, B, ASCHRYE FAO/ISPM HLE HIH F
A W) K B M 43 BT (pest risk analysis, PRA) 2 JF
(FAO/IPPC,2001 ) , %A FLURTEH BH X KB4
B XU P TEAT S PR S B AT, DAY Bl Y A
R A 56 A W B A BUR SR LKA

1 BFRBREESFTHER

RERREH R B RNA F &7 RS
Bro BRI ZW, B F AR B RRENE F
HEYRE, 5 EAB R B BAE R 5, 22 BT
KR, YR WA, R A 0 B R B F KUK P 4
B PRA X yrhE KRG, M7 PRA HX 51
AT BEARIEAT AR XU 734 o

2 BFRBEIREE S

2.1 ESH

2.1.1 ERASARI(P,) RIFELFRKLH
L2 R SCERE ), 3R IE H AT R R IR T SURE A
%, B FENMGEREE R 2R A RE
AL E o 76 7. B BE Je 7 3 A0 S R T 2R
FHHX ( B £84:,2013; Cock & Perera, 1987;
Perera et al. ,1989; Sujatha & Singh,2004a) ,

2.1.2 BEWBFLEK(P,) BT Cocos nucif-
era L. BRI FLRBRERWTF E, LEEN K
it 90% HyABF it H Wz ¥ (Nirula, 1956 ) , 2 B B
T 2 BT LR BCR EE R, UEEER
FYIE T, BA 160 T RAREARHE Y 2% R K

f&% (Shivashankar, 2000 ) ; #E 4t 3, % BN EfE
FERMERERFR=REREEEZEL, FNZ
BT RV R WK, kKT RB AR (Lever,
1969 ; Ramachandran et al. ,1979) , HFREEF
ol R b X R A EFAREEF E,
NS FE A5 B o R MG Phoeni sylvestris Roxb \J 2%
Livistona chinensis (Jacq. ) R. Br. \4%ifitE Wash-
ingtonia robusta H. Wendl. 28, N Z S50 5HF
SURRE XA, R — B AR EEM)E, B R
E#vir R AR R A 1 B E B, 5
A AR B AR BOR B BB T SR X 5] 2,
LMFLIREARERMET IS, Bk, BFHUR
AERERAERMBERTEE,

2.1.3 ZEFIWBFEER(P,) WTLHERN
TR AIEEE T AR T 2 AR AR
B Areca catechu L. . FF5 Roystonea regia (HBK. )
0.F. Cook BEHF Arenga pinnata ( Wurmb. ) Merr. |
B¢ Chrysalidocarpus lutescens H. Wendl. JKEHB
F Wodyetia bifurcate A. K. Irvine. \JEHEMEF Hyo-
phore lagenicaulis (L. H. Bailey) H. E. fBA=HE Ar-
chontophoenix alexandrae H. Wendl. | F§ i 4% 3k 4
Borrassus flabellifer L. (Rao et al. ,1948) & Hf Phoe-
nix dactylifera L. (Butani, 1975) , 1 i #% Corypha
umbraculifera L. (Talati & Kapadia,1984) \FEAHF+
Metroxylon sagu Rottboell , # #7 Caryota urens L.
(Rao et al.,1948) . 3E W #5% Hyphaene thebaica L.
(Lever,1969) . H i #8F Oredoxa oleracea Kurth T
# Musa spp. ( F57EHH,1987 ; Manjunath,1985; Tala-
ti & Butani,1988) , F o, HF W2 HAREE.K
EHRREFEFE,

TRTFRYER A AR, IR 2 SR B Pl AR AR T
KBRS . REMTREERS 4.13 77 o',
BESRAEAL 5 1275, HI2EF= AR LA 60 ~80 12T,
ERERE AR, FEERY 8 77 hm®, &
RAEF=EY 20 1278, #R =L 4F 7= {H 40 1275, 2
RTF R E Z K2 TFEY (R,
2007) o, BEFAIAERET= LRI RE A PRI R RBHR
BB AR, 7R AR BB S P ol (47
HeREMERAESZE T HREEERNEM,
it S A g ] o e U 5 A R R AT BR AR e R R
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BREHRIERE L. B, HiERERTCHRER
R, A hE LR ) R L A i B XU B 2
FIRTT EARF AR .

2.1.4 BT HATREP,) BTLURERIL
MR TS A X fEE ™ E, REE I E
MY X AR A PS5, R T SR 1E
MM X . TFLURRRA —ER ITRES,
HB BB FAL 7.1 d,HHEEAA 150 ~
200 %7 ( Perera et al. ,1989) , Hy #rs R R
TR T LA R B A 9 B O
B 0 R S B A R A TR 45 AT B R AR
%o [T, 5 F SR EL A 1R 3R A R 5EE DL AR 7,
Ramkumar et al. (2006) BfFE R 3, B EIA BRI 5
i, AE H R, WA B E R E M AR K
b IEAE SR B R R 5 LR E 5 R B R B6L
W5 RBEE, W TLURMEHBREE T EF &K
o B, BFFEURNA D LB BN T REHEAR Ko
2.1.5 fRUEERE(P) BTFREESFRE
5%, 50813 ~4 d, 5h il —fk 5 ~ 8 #, S0 I 40 ~
48 d, 871 8 ~12 d, AL FHAr 5 ~ 8 d, BAHANTE 2
~2.5 A H (Nirula,1956) , WAL= RZGRAERTE
B, BT EERBUEAR SR T 4T FL 5 ENBRE K
FI 77 R 347 B 78 ( Kanagaratnam & Pinto,1985) ,
WHETSURIE B K R AR, 7T A5 R | BEEA
A+ RE, FATEDPIR . BFRBRORBEREAR
JIEFUE 2% %5 ¥ Apanteles taragamae Viereck | #f ¥ If
W % # W& Meteoridea hutsoni F1 K BR /N ¥ J&
Brachymeria spp. (Sujatha & Singh,2004b) , 2R,
P — B RHIBE T, AR R AR A R, BRIt , A3
“BERIBERE

2.2 EERS

BRAFEEDRREEERR RS HIGE
P E I SRR (H 4, 19955 IMESE,
2007) , AW AFAEY R BRI R AL
PRGSO , 38T LURTE o R g A R X
AT E BT BT SURE ST AR IR AHE
R 1,

ARG AT, 4 I A& T — B8t E
(P,) ML RKAE R, R RN HIPHIREE SIS
3| P, ,P, ~ Ps REMIHREIRA(L) ~(5),

P, =0.6P,, +0.2P,, +0.2P,, (1)

P, =Max(P,, , P, ,Py) (2)
P, = /Py xPy xPyy XPy, X P (3)
P;=(Py +Ps, +Pg)/3 (4)
R= )P, xP, xP, x P, x P (5)

HRAE R ERR/N, e XU BRI 4 9:3.0
~2.5 B AR E XU, 2.4 ~2.0 AR R, 1.9 ~ 1.5
HXURE, 1.4 ~ 1.0 RfEXUE . TR E K
HGRIE I R AE 450 2.20 #12.30, R TR R
Br(F£2). Bk, #ECKHF RS EYEREER
EEY, AP ERARRE, BRGS0 E
BERE FEFE.

3 KEEENEREEY

3.1 mEREEEE, PR E

A KFBIIRL NIRRT K BT AR EEBERY
AR Y R SE B AR AR, — BRI
% , B AE H AT K b R Y 88 s IR BLBE  BLE
SHES|HE, WERERITHE, PEFHFE, 2
WA , R RPN, AR Ao Moo, WXt
AVEE A W5 B B R A A A 4 4 i K TP R E
BYE FABERE NN, T REWE SRR, 4
ARG, ST NSREEE H

3.2 mMEAEEMRR, RARGEEEKF

R E BRI UA B FLURTE B S R A4 F BB
ARHEARBAN B HEIRE , B R % AR B HA B
AREHER BNFEEAREFERFHE. B
I, A B N5 5 A AU R A [ R ANt K BT
BRI TR S A, 155 M1 7ER B 2 E LR
BREFERRINARR , HERF AR L
B LA B a T B HAE A TR B M fE R R Ao
33 mAXEEHE,REALEIR

FIFEEAA T, ) 3% Al W& 55, 3 R
FHURMEATIR, RHE R 5800 B & RHE
X 5 (BT 4R F 2 fa FAsmBHE Y s &, AR
D PUEEEEEY R ) o FERRFLUREX
KX, B R P R A R ST REAR
BN, R 7E EEAE T8 AT & X B HBUE.
KGRI AR FME, EEBFLHRNE
EFEH,REERER, T EEEEN AR
HETE, BT R R AR ERE
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£1 BTFABREESTITEHERRSE
Table 1 Numerical values of risk analysis indices of 0. arenosella in China and Hainan Island
Val
BB W W il LS T
No.  Index of evaluation Criterion of evaluation | WA Reason
China  Hainan Island
1 REARE(P)  EWEM, P, = 3 EAMGERL0 ~ 20%,P, = 2;H 3 3 E AL o
Distribution in China  py/3#F i &5 20% ~50% ,P, = 1; A EBA KT No distribution in China.
50% ,P, =0,
No distribution in China, P; = 3; distribution area at 0 ~
20% , P, = 2; distribution area at 20% ~50% , P, = 1; dis-
tribution area more than 50% , P; =0.

2.1 BESFFBEYE BRFRBLK 20% LR EEE SRR, Py =357 3 3 BB TSR LA £
(Py) RARLE % ~20% BABKFRBIK, Py =2; 7 AR fit#i k£ 40 % LIk
Potential damage 7 1% ~5% HAB/NFR K Py = 1;FRBENT 1% i Causing more than

X TR EEW, Py = 0, 40% production loss.
Causing more than 20% production loss, and/or lower the

quality of the products very seriously, P,; = 3; production loss

that between 20% ~5% , and/or causing serious quality loss,

P, =2; production loss that between 5% ~1% , and/or cau-

sing smaller production loss, P,; =1; production loss is less

than 1% and no influence to the quality, Py = 0.

2.2 RENMBE  AlfEH3 ML EORIEHA EEY Py = 37T 2Rl O 0 T AR A
WAEEWOE  geptideksy, Py = 2; M L HRBHEA T LY, Py = ELEY,
WRA(Pn) R F D Py =0, No teibivg sy
Vecwrﬁnfor e Transmitting more than 3 kinds of quarantine pest, Py =3; 2 o on ki
ket oo kinds, P,, =2; transmitting 1 kind of quarantine pest, P, =

1; no transmitting any quarantine pest, P, =0.

2.3 EUNEURE(Py) A 20 MU _EERFIHRIER R, Py = 3;6 10 ~19 MER 1 1 AH1~9NERIH
Tmportance in other FUNHKBEMR Py = 2,5 1 ~9 AMEFIHRBN R, Py BBEHR.
countries = L EEFFRIENR P =0, ok

More than 20 countries classify in the directory of quarantine 4 amn:in § i
pest, Py, = 3; 19 ~ 10 countries, Py = 2; 9 ~1 countries, Py s
= 1; no country, Py = 0.

31 REFEMME ZEFEOMUL,Py = 3REFES~IM, Py=2; 3 3 ek 10 FLlE.
(Py) REFEL~4Fh, Py =1; BREFHFE, Py =0, More than 10 damaged
Host plant species More than 10 varieties of the damaged host plants, P; =3; 9 ~5 host plants.

varieties, Py =2; 4 ~1 varieties, P3; =1; no variety, P; =0.

32 REFEMNER DEFEIEMS0H hm® PE,Py = 3:REFE@APRL0 1 1 RENFESERE
(Py) ~350 77 hm? , Py, = 2; R FF EFBVMNF 150 77 hn? , Py 150 75 hm* LA o
Planting area of host  _ |,y marpard Py = 0 Less than 1.5 million

’ ’ ° 2
More than 3.5 million hm® of damaged host plants, Py, = 3; P o ettt
3.5 ~1.5 million hm?, Py, = 2; less than 1.5 million hm?,
P, = 1; no damage, Py, = 0.

33 BEFENEE SEFEILWMENRHOMICHE, Py = 3:REFEM 2 3 SZEFEEHFHHER
BWMME(Py) (M DR, Py = 2, R HF ORI .
Specil value of host  CVRLAE, Py = 15 RAHERHHART M FAIL, Pys = 0, A

According to its application value, foreign exchange-eaming,
etc. Py for3, 2,1, 0, classified by experts.

a1 OB A g ox  TECRGUEIRE, P, = 370 B E/RMME Py = 2; ] 1 ELRRBBKNA
(Pu) FE DR BRI R RIS HULK, Py = Lo Bt PHULK

Frequency of check

The pest acquired at high freq at port, Py = 3; at low
frequencies, Py = 2; seldom or never be acquired, Py = 1.

Seldom or never be ac-
quired.
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Rl
\ = s JiAHE Vab
FB W WA s o4 H
No.  Index of evaluation Criterion of evaluation hE WA Reason
China  Hainan Island

42 BWPHELEY B PEEREOD UL, Py =3 BT EERE 0% 3 3 B4 LRI,
WHIEE( Pa) ot Po = 2 BMARERRIEO - 10% Py = 1158 R 0 LLE.
Sl me v TR0, o 0. T

PECERe Over 40% of the survival rate of the pest during transportation, d:rin tr:n rta:i e
P, =3; the survival rate at40% ~10% , Py, =2; the survival iy sy
rate at 10% ~0, P, =1; no survival, Py, =0.

43 ESMMEREL(Pg) TELLSFS0% LI E MR RA S, Py = 3; R 25% ~ 1 1 TR FARER SRR
Distribution in other  50% HIEFA L, Pyg =2;FE R 0 ~25% HIERHA M5, A 0~ 5%
countries Py =1; 5 WA ERH I P = 0 i cadloo

Spreading in more than 50% 'countries of the world, Py =3; . s i
50% ~25% countries, P,y =2; 25% ~0 countries, Py =1; ’
no distribution, Py =0.

44 ERREEGE BRAS0% L EMHBKEE, Py = 3;EHA25% ~ 50% i 1 3 2 P38 4= 8 B B
(Py) KB4, Py = 2; E P 0 ~25% HHIKIEL Py = 1; AR 20 -B% M=
Suitable areas in HIEEMMK,Py = 0, ﬁias?li:nble TR
China Suitable in more than 50% inland, Py, =3; 50% ~25% of suit- bonhon i oo g

able, P, =2; 25% ~O0 suitable, Py, =1; no suitable, Py, =0. 0; Suitable in Hainan
Island.

45 (B (Py) A SAEH FEY, Pis =35 BESINRB AL, 2 2 ﬁ%i&‘iﬁ@}ﬁ_ﬁf?iﬁ

Potential for spread Pys =23t A& BAEE RS , Pys =10 ii;ﬁiﬁﬂﬁ;ﬁ,
For airborne pest, P, =3; for the pest which is vector trans- se;m:ispoocnf‘l’)n e
mission with strong motoricity, P45 =2; for soil-borme pest or T
with poor ability of spreading, Ps =1.

50 RBEEOEE RESEyETRERE ERNERK, P, = 3;0%% 2 2 AL I T LAY
(Ps1) SEFUARN T I, L MERE, Py = O A FHIFIH 2, Wik B, % 5
Identification P. =21 BB R I, K5

sl 55 th BB
The reliability of the inspection and identification method now is hag e
: 2 e method of inspec-
very low, and take much time, Ps; =3; the method is fast and sion and Idmtifention
easy with high reliability, P5; =0; between 0 and 3, and close presently is reliable but
to3, Ps; =2; close to 0, Py, =1. it takes more time and
inspect not so simple.

52 BELEMEE BERNOPy= 3 RERESDLUT, Py = 2;lRER 2 2 ﬂ’ﬁ%ﬁﬁ&%%&é
(Pg) £ 50% ~100% ,Pg, =1; %% 100% ,Ps, = 0, if:l% BT o
Treatment The treatment of disinfection and disinfestation now nearly can- f 2 tream:n:h .nfm"'

not kill the pest, Ps, =3; the elimination rate under 50% , Ps, ;cnon ot 4 s; O;bm-
=2; the elimination rate is 50% ~100% , Py, =1; the elimi- gl
nation rate is 100% , Ps, =0.

53 BB (Ps) HIEIBARORE AT, MEEER Py = 3; HIRIBTARCRBHE, o 2 FR A S S B T,
Eradication RAAYE, {8, Psy = O; - FRIBIE I, Ps = 28K 1o AR B A,

Field control with bad effect, high cost and much difficulty, Field control with gen-
Pg; =3; with good effect, low cost and easy to work, Ps; =0; eral effect, high cost
between 0 and 3, close to 3, Ps3 =2; close to 0, Psy =1. and much difficulty.
%2 BFAGETERELSEHLERESNETHSHRENMRBRESR
Table 2  Numerical value of risk analysis index of 0. arenosella in China and Hainan Island
[X 15 Area Py P, Py P, Py R RS 44% Risk level
H1[E China 3 2 3 1.43 2 2.20 & High
7 Hainan Island 3 2 3 1.78 2 2.30 T High
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