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Projected potential range and risk analysis of the sweet potato weevil,
Cylasformicarius (Fabricius), in Jiangsu province

GAO Peng'™* HU Jie> GONG Wei-Rong”™™* DU Yu-Zhou'***

(1. School of Horticulture and Plant Protection & Institute of Applied Entomology, Yangzhou University, Yangzhou 225009, China;
2. Jiangsu Plant Protection and Plant Quarantine Station, Nanjing 210036, China)

Abstract [Objectives] To investigate the risk of introducing and spreading the alien invasive sweet potato weevil, Cylas
formicarius (Fabricius) in Jiangsu province. [Methods] The principle of agroclimatic analogy was used to analyze the
suitability of areas for C. formicarius in Jiangsu. Based on the pest risk analysis (PRA) procedure according to international
standards for pest measurements (ISPM) and the relevant PRA model, this study based the quantitative and qualitative analysis
of the risk of C. formicarius establishing in Jiangsu on five factors; the distribution of C. formicarius in China and Jiangsu, the
potential damage that could be caused by this pest, the economic importance of damaged host plants, the risk of establishment
and spread, and the difficulty of management. [Results] The C. formicarius synthetic risk index is 2.26. In addition, C.
Sformicarius occurs seasonally south of 34.5°N in Jiangsu but only sporadically north of this latitude. It should be noted that
there is currently no part of Jiangsu that is absolutely unsuitable for C. formicarius or where the species occurs year-round.
[Conclusion] C. formicarius meets the requirements to be classified as quarantinable pest in China, and Jiangsu is a potential
area where this species could establish. Based on this, two risk management strategies are proposed to reduce the risk of C.
formicarius establishing in Jiangsu to an acceptable level.
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( Chalfant, 1990; Wolfe, 1991; Brookes et al.,
2019), HHEITZ 4045 T HH R H 3 X
(K1), HrhfufidE ., whE. BHA, JEfRE.
B L A ROAZE L A8 ERVEE L HTmE
ENJE . Dhakhnivhn, de 224 | maE . N BRI
R WA, Frg B2 e, EHR A 4
#r (GBIF, 2020), WM, #idH 2N
) s B FR R R 8 & BAGE ATAT, i U oAk 32
B 24533, BRI R A DX 23 SRR I /Y
MEPHZRFR 33, SEUNARTR 73 3 AL 4G T AR ik
RALEE 2 AW, HAARIEW T A FEIRE G
LWL AR AR RHIX T2 e X
K M7 mg WV 52 ( Kawamura et al., 2007; 4

AT, 2017 )o SV IH 3 X A0 H 2 /NG BBt H
EIZ B R M PEIRY R, T 19 g A
E (TS, 2011 ). HATiZRAER E KT
VIR A T BRI EAE 0 (3R B 4%,
1974; BEibe H 4%, 2003 ; feps 2B A M, 2008 ),
KT 1957 4 HBNZH A (ENEDR
PER R4, — ] 1983 4EA M (O P
JEEXT G N e A AL . AL 4 PR ) KB
(BRA:=E, 2000 ), LI T 1985 4K HA AL
INVE A AE YR IE XS G AN FE24 B, FE R 1) 2006
AEFN 2009 BT (LA AR EDI R A
TP ) AR H NG R (X1
Ml, 2010),

E1 HEJRBHFSHE (https:/www.gbif.org/)
Fig. 1 Distribution of Cylasformicariusin the world Chttps://www.gbif.org/)

HENGHEEGHR A, FIFNIEMAR
( Convolvulaceae ) fH¥). HHIC HEIEIE/L
BHITEIR (Ipomoea ). /WN&EHJE (Jacquemontia ).
1124 J& ( Thunbergia ). ¥TBi{L)E ( Calystegia ).
22 1)@ ( Cuscuta). D4 )@ ( Dichondra ).
M E ( Merremia ) FIRN )& ( Stictocardia )
&8 R . 50 RFhEY), HhLUREFREE DD
A H 2 A 3 (Loebenstein and Thottappilly,
2009; TSR, 20105 B KAE, 2011); —
SE TR 1 e B IEFRE (Umbelliferae ) Y
¥ N Dacus carota L., 1 F4EFt ( Cruciferae ) 9
INEE N Raphanus sativus L% 0] VE by HfE 3 27
F, (AMERCORGEZE /NG N L O 58 AR T
( Muruvanda et al., 1986 ),

HENGH R EHE L —Fh 2 E o
AL 1 TR i A R s ], I R
FEFR R R iR SR E X (R,
2001; FEISE, 2018 ). A=K RO 0 H 2,
Brnl iz o, saGE S e e | E A+
e AR, Stk vk R N AR, JFEE
ISR H S U, VAR e g
Lo G A NI, TR AR,
If Hli 37 o 1 e 7k — R FE ik
W, X H S i B AR K ( Nottingham et al.
1987; J&#:4k, 2010),

FEAMR SR A T A A A b
B A AEAR DU R A RORR . AR
M SSEERE AR (BN RS, 2001;
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WS 5F, 2008; HENAE, 2017) o ASCHIFET
X — 7 VR /NG H AR VL5 b X R v e
XPEATo0HT o BEAb, K35 FAO/ISPM ML AE (A F
A=W BG4 8 ( PRA) B2 ( FAO/IPPC, 20015
FEFMEE, 2005), X HZ/NEHAETLH LA
Y B A T IS 20 Hr , LA 2k 15 Bl A il 122
() A A ) AP S 1) R 3 IR R R vk A
FUR GBS

1 #R57FZE
L1 9% RS KEEERR
TR H /NG TR A R A B, %

MR ZI RS, 14 9L, HikhEAE .
JURHLIX, 1 4R 6-8 X, ARJEEMRAE. TP, 1
AEAR ] K 5-6 %, WL — P AR R AR 3-4 4%
(REF, 2007; ¥ K5, 2011), HE/Nh%
AR Z (A4 B Bk B 22 F 800K, IR & B i
— Mk 5-14 d, 2 17-31d, WH 6-14d, 1
AR 32-39 do il Ea 2 DAL, &
Kl 12~ Ho 12 A H BRI 52 R 1 AR, i
REZ., WFREM, 7E 20, 23, 25, 28, 31 °C
PR EERRE N HE NGRS E KR T, 52
B 1AM A 79.75.57.01.43.36.33.10,
31.90 d. AN & B BB & B R SR BRI A 3L
FURARAR], PEWE 1 ( ERMS, 2016 ),

x1 HENGHFERSLXBERBEREGYHE

Table 1 The threshold and effective accumulative temperatures of different developmental stage of Cylasformicarius

KAEEMEE (°C)

AR (H-E)

Threshold temperature (°C) Effective accumulated temperature (degree-days)

PN
Developmental stages
bl Egg 11.44
1 Larva 12.37
4 Pupa 14.42
B = BRI ATH Preoviposition period 17.44
4EF ] Whole growth period 13.58

118.07
233.42
78.41
72.87
515.77

H /NG LR, R R T
M T BRAL , BEBRAETE R FNBEIEIE 3 o R
fiedim, CHIBEE, MR RN, —
AEALRE € 3-6 m, A B XN 2 km DL,
BHGA BB A AR, YL 5E, TRESE 5
MAZEA (=84, 2015), A Pbwr ik
FLA iR, SN, 3-5 d )5, ARIR,
ARTAREE , FENCH LA A THCE 11 PUb S 5-7 d,
FHRACHL, 7] ZIRACHE, ACBLJE 2-10 d FFER ™01,
O R U A A H e e B, e S SR
B /N, ARG /NI =0, I FHHE Y
T E A, — RO —FL 1R, s hB—
fL2-3 i, PRERI 15-115d, FPRESEREARAT, M
RHSE PR EE 11.5-87.5 Ki/sk, FhRESRBE R,
W R B S35 08 151.7-170.6 %i/3k ( Mullen and
Cao, 1982 ), Al , Hy B e il B2k 27-32 °C,
(A AR FEAVAE 9-14 °C, LA P20, Hft
PIIEW AT (FERJr, 2010), HE/NE P40
09 1Y i e I P S i R, LR

JEOTHE T s s, e N,
] AT R RS, iR EA R, TRAE
Al E I A, PSS RRIE R 2R |k
gy, M EYerh DA 1-2 3k, 205k 100
LPL b H B BUR AR H S ey
B, AR, @F HENE R Y, i
R A, Horh g RN R 2, O B AR
HME W, RAOLIIEA (BRI, 1981),
BT FE B | kA % T R () 24 B L
A%, &) HURUH AN A T ) 35085 P9 0 S840 R e 45
WAk, EEETERNESR, HENEHERY
REE

AL, FATHRIEITIR 2010-2019 4ERY S L%
B (CRA TR, 2020 ) (https:/tiangi.911cha.com )
KHZENGH MR EERSEE (£ 1), &
PR A48 13 NI 10 48 (X4 2URUE
FETINH /NG A 13 A HW T v e K A
B (3£ 2), M HTETT IR R 7RIS A X T
PEALAAE
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®2 IHEBETHENGBENRER UM ERLK

Table 2 Effective accumulated temperature and predicted generations of Cylasformicariusin Jiangsu province

) ARHE () AR (H ) SUIIN AV
Cities Effective days (d)  Effective accumulated temperature(degree-days) Predicted generations
i &% Nanjing 189.10 2150.75 4.17
o8 Wuxi 200.70 1957.35 3.80
#xJM Xuzhou 183.50 2202.88 4.27
# N Changzhou 195.70 1901.91 3.69
7 Suzhou 200.60 1 965.89 3.81
F§ifi Nantong 187.70 2 083.68 4.04
¥%E = Lianyungang 176.50 1783.78 3.46
1% Huai’an 179.30 2.000.57 3.88
I Yancheng 175.60 1931.75 3.75
# M Yangzhou 190.30 2265.52 4.39
#HYT. Zhenjiang 188.30 2111.52 4.09
Z& M Taizhou 182.40 1 .994.20 3.87
fa1iE Suqian 172.80 1 973.60 3.83

1.2 ETHRNBEEEMEINEE

RIS AR U B, KA SRR . R Ek
MR 5REVERARSE &, X H BN PR
AV AERE AR PEAB AT A0 I Tl - 40 SR
H w4t B H 2 /g2 B A3 A DB B AL B4
F E R BRI M Ak X ( North Carolina ),
HALZ 34.5°; MAEW A6 e B2 H A
FHE (Koch) AYE ' (Muroto ), HAb4i 31°,
XA 1 ]S ER 15-16 °C, 7 H
SEYIEEE R 28-30 °C ( Jansson et al., 1987;
Kandori et al., 2006 ); Btk , H /g H fig i 1
fit 0 °CAGH, HEAKATiE -3 °C (EFrjr, 2010 ),
R, dbgh 34.5°L0 g X0 B H 2/ NG H )
A AR ERE MR, NI EE A H 2
/NG BT AE S A X R b oAb, AR 1,
/NGB g SRS & AR SR
SR 1144, 1237, 14.42 F11 17.44 °C, 4581195
BIREE (£ 2) AHEMESEL, MHEN
HAEVT A8 PRI s AR Y BRI 4

1.3 KEEEFRETHE
A5 B H /NG I SCERGERE, i HUAE P I

VLI AT T O« VEAER G TR L 2 FHAEI &
Ve amBE | ALREY B T R AR PR A B
5 M HHEEE T HTH B NEPLELIR P 7]
B, SRS (1995) $2ih 1 24 PR2r 5 0FAh
B PERY 7, S5 AT SEPRIEAL, v i
NG HRAETT IR RS PR VA R 2R, = AL A A
KARbR, I LU LA LG 20 R (P)
MEZEGHEAE (R) o BWNARGL: BI P1=Pyy;
WIEfEFNE: Py=0.6P5+0.2P+0.2Py; 52 H 2
FRAETEEM: Py=Max ( Py, Py, Py) ; 1k
Ry H AT REVE: P,y = Q/PM X Py X Py3 X Py x Pys 3
fER A FIMERE . Ps=(Psi+Psy+Ps3)/3; L6 W
P R:{/Ple2><P3><P4><P5 o

2 HR5S

21 HEIFHBESEMSH

MRIEVLIR AL B, H /NG OE 4l
WA R BRI, A TLINE IR
R H SRS O, X H NG AT IR 1)
TEAEIE ARV B A T

(D) AEEARX : AR A ES T 15 °C,
HBMRIEAMET -3 °C, UL X A 2
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NGRS AR X

(2) R A IK : VLIRS M X A& Z 2 AN
#AE 10 CLAF, IR TFHE/NZHEA LB B
1) B IR, A AT LIS T - I,
VLI A H B/ ING B A A AR R A X

(3) FENHEAEX: HCHMHZNEF N
AL SRAL S 34.5°, TEVTAN, BRALH/DEU
XAk, K X IFEdL A 34.5°LIpy, T HIL
I 1 A G R H ESIRAE 0-8 °C, KER/rHbIX HfE
fliH NG 22l 7 AHrRELE 20-
37°C, 11 ApriREWRAE 11-15 °C, KILE .
] S H NG B BRI A K R B T A
PRI IR A S 34.5° L) g b DX 7 i T H 2/ g
HIVEAEE TR EIX

(4)FR R FEITH, BN X i &
F= B DL B % 2 v b DX A L R AR T L R
HIXFEJRS: 34.5°L0dE, H 1 H HEAE -3 °C,
PRI H 28 /N 2 7 X B X BT 7 42 5 A R
i (HIX S IX Y 7 HARAE 20-36 °C, G B H
BNGH AR KT, PR 2 X ) H 2
NGB ERR R EX,

22 HEDMRFOREMES T

221 IHBEEREOXENM  PE TN
ARG (Py). ARAEACTORMRGE, HE/NE
HEZ A MAERE G fma. Wi, 1198, #)
LR L TR PSR R T M HL X
FEVERGHBIX AR . DUJIT ., B2 . m R AT oA,
(AR Wiz AR TR A Ty o A e . Ak, AR
TLINVE ARG Z I, EARRITIA H
NG O3 FORAESEFERGE, L E 1985
ER S — R H BN RO AT A R et f
FAEYFN A
WIEENfEEYE (Py), HE/NGHERRE—
N R A 3-9 18, HARES, 3 MR IREE,
Freez 11 A BA), XL 7-10 A0 E ™ &,
VLI H /NG A R AEAETE 3-4 1R, DK
AR A 5 AR (3% 2), WE KRR AT BE
E4HZ 11 H. AREHEERAL,; o™
THEN, W RERE HEE, M2
M ARG, AR BRI A 2 e SN A, T

KIaR IR AR

ZEEYNA T EEN (Py), HEMEH
HEEHRA, FIRMEY 50 &F, FEAEFEH
BT . HAET AR TV AR AR
G X O F N, — AR
20%-30%, TRAFRATIL 70%-80%, HZ4177,
H /NG AL REY HOR X 3 B H 2 A ™~ X
F R E R . PRI, T2/ 2F A 24
Ve B

TRy B AT REME (Py)o HE/IZHRR
TC1TRE 10k, A —E W “ITRE ), A Sl e
PR B 1L ; 12 R B AL R MO B Bt B 45
VIR 2l 5 T B 2 A R4l 32 S 45 Fi e 16
PHEY RSB # T HE/DNZH YL 98, Al
FEZE 5 A A A, s NG AT
A J3hh, H /NG HME RO 34 B
11.5-170.6 #i/sk, ZHa 158, FITFBERPGED
Ho B, HE/NRHGEAY L, AEIEN,
RS , BERETE AR H s A IF %Y AR
Vs ™ e E

fEb A HMER (Ps) o HE/DNZEHET
X —, BT (R B A BRI E
BN A A 7, ERIEHOR B B iR AR R o A0
HARTRUIN, WA TS TAEY R SE NS, BT
TP L A, X PR T PRSI T PR XEEE, I
HAE S i FE AR XEAL BEIIC . Ak, IR
BiR G xR 2 e AP, PR B TR R R
222 NXEEIEFRE (1) TTHRANSARE
(Pi) : WAPPPHIBRIER « #7TLIE WTEo A0,
Pu=3; A A WA 0-20%, P=2; £ik
20%-50%, Pi=1; KT 50%, P,=0. T H%
NG HETE NTCA AR, 6 P1=3;

(2) WHERFEEN (Py) « WMATEHR
WER : ERLR 20% L FAg =i ge, (Bl ) X
YER) 7= 2 R, Py =35 FE 5%-20%2Z [H]
PR, A () A BT R ROR,
Pyi=2; TE 1%-5%Z B mik, 1 (50) &AL
P BTERBURIN, Pay=1; #HIGEBRVNT 1%
ik, HXTBRICEN, Py=0, MRIEZRTERE
PR 73 B DX AT 3 B H e 7 7 R R A
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20%-50%2 1), HAEREHk, 8 Py=3.

(3) JE NGRS AR A E Y
(Py) : WRAPVFHIARIER . Ak FH A4
YIvTEELE 3 Fh, Pp=3; HWIfEHs 2 Ff, Pp=2;
IXRefety 1 Fl, Po=1; AREGERREENEAR #E
HEWIRE ST, Pp=0. HE/NGH MG
PR FEEY, 8 Py=0,

(4) BANEMFLE (Py) « WRAMIEHIbRAE
Jo: AENA 3 AL A R — A E A )
TR EEA FEAEYIAN AR, Py=3; WA 24,
Py=2; LA 114, Py=1; Jo, Py=0, HETIH
BNG R YNKRE A F AW it 34,
B P2=3,

(5) ZERIEFFIE (Py )« TOPEH
FRUEN . nIfEE 10 Fi DL R AR KA, Py=3;
H 59 F, Py=2; {UH 1-4 i, Py=1; #G,
Py =0, CHIHBE/ NG EENRIEEWICA T
EH 1R, Py=1s

(6) ZERIEFTEE (Ps) « WATEH
PRI 28 N AZ 15 A0 AR 15 Bl Y B 1T AR A
14 400 hm? L) |, P3,=3;9 000-14 400 hm?, P5,=2;
/NTF 9000 hm?, Py,=1; J&, P3=0, TV H
B H B X R A4 fGE, Pp=0,

(7) ZERIEFFIRETME (Pyy) -
R AT PERIBRUE R « A LS A (A L B A SE
WL FHATHIWIE I, 7 AAER, Pua=3, 2,
1, 0. HEERIEFEYZ—, Pyu=2.

(8) HARXES) (Pyy) « WRATVESIARIER -
IRIEBARAR, DIEMAHEAR, %3, 2, 1 =4
G B HETN Ik, TR E — AR i 0,
B Py=1,

(9) B A ELYNAER (Py) « R
SYVERIRREN « AR 2 fr e R P A R, Rl
A, Pp=3( KT 40% ), Pyp=2( 10%-40% ),
Pp=1 (0-10%) , Pyp=0. MiTizksHE/ g
HEA R EAFRES, 1Iik 40%LL EIAFNG
R, Pp=3,

(10) HHMIIED (Pyz) = WROMPEHIbRE
Jo: PR EAA . . AR XA EN A A
R VIANEELL, Pys=3( KT 50% ), P1s=2(25%-50% ),

Pyi=1 (0-25%) , P;=0, ZBIEPEIIMHIIAE
. ARG ER 25%-50%, #§ Ps=2.

(11) BAWEAEE (Py) : W TPHIRE
e AR P AR DR & Ee ] 2 S AN SRR
Py=3 (KT 50%) , Pyuy=2 (25%-50%) , Psu=1
(0-25%) , Pyu=0. PZHRAEVLIN IS A= L A
100% (FiEA: . MEAEEAEEHE) |, #) Pu=3.

(12) L8551 (Pys) « WRAPEHIBRIE R : S
e, Pys=3; ARG IRALHE , Pis=2;
TAEBUERE TIIRSS, Pas=1; ZIAK 0 K. &%
B R A ) B SRR RS, R TR
O, RN ARG BRI T, 8 Pys=2.

(13) %EMERE (Psy) « WP TPFHIBRAER .
A FARIRAMER I LT, Psi=3; g S8 Jrik
REEAER, Psi=0; P ZIH], Ps=2, 1. £HXF
2 ARG 30 M 08 7 VR THAE — I T], MR
— i, #Psi=2,

(14) BRFEMERE (Psy) = WRAMPPHIBRIER
WA T A A I3 NI, Ps=3 (/NT 1%) ,
Ps5;=2 (10%-50% ) , Ps=1 (50%-99% ) , Ps;=0
(100% ) o M HU7E Iz St A v A 3O 7] R 58 42
W, FFEBRERLE 50%LL T, 5 Ps=2,

(15) MERXERE (Psy) : WP PPHIBRIER -
HIRIBT R 25, AR, RAEMERE R, Ps=3; H
I RBAR B2, AR, BRAERIE, Pss=0; v
THZIE, Psy=2, 1, BT MR B8OR AL
AR —f, HEBRAE, (AL AR 2 FIRTLA: B #R vl 45
G, B Ps=2.

R, HENEHENIAIRI: Pi=3;

WIESGEME . P,=0.6P,, + 0.2P5; + 0.2P)3=

0.6X3+02x0+0.2%x3=24;

ZEFFRMNAETERENE: P;=Max (P, P,
Py3) =2;

(EE Ty GO 4

by =€/P41 X Fyy X Pyy x Fpy X Bys =2.04 5

fERPEAS BIMERE . Ps= (Psy+Psy+Ps3)/3=2;

25 WURAE

R=§/Pl><Pz><P3 xPyx P =226,

W R (RO, TR /NG VT 3

WS 4 554, Hf RAE 3.0-2.5 )&
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TR A, 2.4-2.0 & FRXE, 1.9-1.5 BT
XU, 1.4-1.0 J& TR . ASCIKYE PRA #E
W, AT B N H Y R A 2.26,
B RT3 M DX H 2 /NG R s KU A . B
I H /NG ARV A BRI XU P, R EX
KPR i, 1 — 45 R 5 VT 0k =y o ol A
PEMEAT F A YA TR A4 B A — B

23 HEMRFORXEMEETE

231 BUREM  PURE AR E AR
AL N H B NG VLI WA AL . BF
JEAE B HSEAAE T T RS A R e R o A
R FR T TN B 5 | R i R R A
BHR , BRI AL, INE AR E
HEFBREEN CPIEE, 1994) .

23.2 WEIBERE  CREERAE L, EIEUEM
T, SCATK R4 AR, dt B RER , ZHEA UL
L HEK . HEBORIG , TERA iU & | B HaE,
Ep RIS (REE, 2007). HAET, 7R
FH AR 77 T 0 H B NG BTG 2R ik | 75
HEMRN SR 55 25 R #EAT AR R B IR (AR
2005; HAKSE, 2013; 5K 55, 2013; EAME,
2015; Z=H 755, 2017 ). 0] LIFIHH /N4
R R, B s i e | i B T N A e 2
FE KRR/ | R Bk H 4
R (0 S (R TR A L S A T AR BT IR ATk 33
MBI IEE (Su et al., 1988; Tarafdar and
Sarkar, 2006; Ondiaka et al., 2008; H -4,
2011 ), 4K, BEAFTHEAGAVIE, Fl
HE/ NG BB 150 Gy I8 (1 - 5528 1R Sk
ANBERE(L, MEPE 200 Gy #I& y-BF RS,
HAZ KGR (RS 7% J1 TR (Jansson et al. ,
1990; Kumano et al., 2010). 54h, PEifFIGE
AR /N AR 25 B, W24 F A RO
£ (Coffelt et al., 1978 ; Heath et al., 1986 ; Reddy
and Guerrero, 2004 ), ItAh, AT AM, —LL
YEY AT LB 2 9Kk R VR T, a0 R0, B
SER] AVE R BRBERE I H B N e H HE, 258
At T 2K R ey PTG A5/ T NG F R
Pl (Dada et al., 2020 ).

233 NREEZRMEEER LAWAIr

%, BWERERIG, BCAMH . SxF oA EAE
YIRS ANA B A ML
Ho TIBILAHE NG AR ERE, DL
it R T LA S8 R AT 2 A XSS 1
3 e

HENGHREHHE | —H2R, BhE
HEECON T E N F R —, 7R H E A KRG
WP E, BT HENERERE, REMN
20 fH2g 50 4R, EF| 1983 F—EK SN
T ELAGFEMEE AL, TEFRM 1985 AN H 51
AR AG 2 AT AR W ph 40 B DR UG b BEX)
H /NG B A AT HGHE T RS 530 o AR5
JEAEAT A OGSOk A FE AL b, RIS H /N R
A MR ZS 2E R 3 F BT I A & AR X
MRS, P H 2 /NG R RT3 1A A
P o REVLIRAAELESRAE KA X, (HTT IR A
FKMERAFTHE NP AR ETEEN,
I FHAH G KUBS: 1 23 A7 3, DT PR RN 5 43 Atk
O MG EN . BERIE R ST E
1 AP B8 78 ) T BEE: LA R IRV P 48 B S
AT X H S /NG R YT 95 G XU T A T R
ST, HEEA XESTE R R 2.26, RUIZHEA &
AU

TAN, A SCERA BERCERTLA H NG
oA (RRFREAE, 19745 JEBEH, 2017) , miH
T 1949 4ELIRT kB AL AT IR 3L H 452003 ),
ER-3e=5'q W IRE L P WEE- VI LK YN
FETT I3 A (5 SR, FRAT A ) H /N4
F TR VL5570 A B SRR 0 S8 SCHik o 45 B VT A A
sl MR FETL A B B N R i kA e, B
IUH — K BE s FE ks H /g Bk — 3
52 (CNR, 2017) , FAEWr, HRETILIE AT GE
A HBNEH R AR, TR RER 5
X H SN BB R X, R A A
F o FE g ST AR A XUBS AR w57, DR R S T X
R IRRE TAE

Z2E#k (References)

Brookes DR, Hereward JP, Walter GH, Furlong MJ, 2019. Origins,

divergence, and contrasting invasion history of the sweet potato



+ 970 - R HEE 2R Chinese Journal of Applied Entomology 57 %

weevil pests Cylas formicarius (Coleoptera: Brentidae) and

Euscepes batatae (Coleoptera: Curculionidae) in the Asia-Pacific.

Journal of Economic Entomology, 112(6): 2931-2939.
Cao WP, Song J, Wang JY, Feng SL, Du LX, 2011. Screening of

Beauveria bassiana strains against Cylas formicarius. Journal of

Hebei Agricultural Sciences, 15(11): 45-47. [E5F, #fd, £
SRR, WA, FRIHT, 2011, YL H /NG Y R R R AR
WA, WAL RLE, 15(11): 45-47.]

Chalfant RB, 1990. Ecology and management of sweet potato
insects. Annual Review of Entomology, 35: 157—180.

Chen SD, 2001. New China Agricultural Plant Quarantine. Beijing:
China Agricultural Press. 49. [543, 2000. 3 [ 4 b At
Frpg. dbnt: wrEAOl L A 49.]

CNR, 2017. Nanjing post inspection first intercepts the pest sweet
potato weevil (Cylas formicarius). http://js.cnr.cn/2011jsfw/whly/
20170912/t20170912_523945828.shtml.

Coffelt JA, Vick KW, Sower LL, 1978. Sex pheromone of the sweet
potato weevil, Cylas formicarius elagantulus laboratory bioassay
and evidence for a multiple component system. Environmental
Entomology, 7(5): 756-758.

Dada TE, Liu J, Johnson A, Rehman M, Gurr GM, 2020. Screening
barrier plants to reduce crop attack by sweet potato weevil (Cylas
formicarius). Pest Management Science, 76(3): 894-900.

Du YZ, Dai L, Ju RT, Gu J, Diao CY, Gong WR, 2005. Risk analysis
of alien invasive western flower thrips, Frankliniella occidentalis
(Pergande), in China. Scientia Agricultura Sinica, 38(11): 2360-2364.

[FETIH, SRR, Bmiss, S, JF Kk, 24658, 2005 AR
e Ny T <o R NG BN ) P 2 o G Rl ES 47 o
38(11): 2360-2364.]

FAO/IPPC, 2001. Pest risk analysis for quarantine pests.
http://www.fao.org/.

Gan L, Ruan HC, Yang XJ, Du YX, Shi NN, Chen FR, 2013. A
comparison test of drug efficacy of 8 pesticides to control sweet
potato weevil. Fujian Agricultural Science and Technology, (7):
45-47. [HAM, BUitk, BFEWE, FHEH, s, Bk,
2013. 8 T AIBIAA T/ NG T BIZGR00 ik, fRdill
BHE, (7): 45-47]

GBIF, 2020. Cylas formicarius (Fabricius, 1798). https://www.gbif.
org/species/1171601.

Heath RR, Coffelt JA, Sonnet PE, 1986. Identification of sex-
pheromone produced by female sweet potato weevil, Cylas
Sformicarius elegantulus (Summers). Journal of Chemical Ecology,
12(6): 1489-1503.

Hong XY, Xu HG, Li HM, Xie L, 2003. Alien invasive insects and

pathogens in Jiangsu province: Current status, influence and
control. Journal of Nanjing Agricultural University, 26(4): 116-123.
[UEDE T, FRIEAR, 2S204, IR, 2003, TLIRESIMRARE R
SRR R BRI S BRSO R A A,
26(4): 116-123.]

Hong XY, 2017. Agricultural Entomology. Beijing: China Agriculture
Press. 303-304. [t H, 2017. R dbnt: HPEk
HiRRAT. 303-304.]

Huang BK, Luo XN, Qi SC, 1981. Agricultural Entomology
(Volume One). Beijing: Agricultural Press. 240-245. [ I,
B HR, A, 1981 Rl BB, JEat: ARl i it
240-245.]

Huang LF, Huang SH, Fang BP, Chen KY, Zhang XJ, Li YJ, Wang
ZY, Luo ZX, 2011. Research development of the control of sweet
potato weevil. Guangdong Agricultural Sciences, (Suppl.1): 77-79.
(B2 %, MSOE, BHAT, Moftis, Sk, 2H%E, FRk,
B LE, 2011 HE/ANRPRIBHATT R IERE. T ARRL B
(HF): 77-79.]

Jansson RK, Adriang B, Hunsberger B, 1990. Seasonal abundance,
population growth, and within-plant distribution of sweet potato
weevil (Coleoptera: Curculionidae) on sweet potato in southern
Florida. Environmental Entomology, 19(2): 313-321.

Jansson RK, Bryan HH, Sorensen KA, 1987. Within-vine distribution
and damage of sweet potato weevil, Cylas formicarius elegantulus
(Coleoptera: Curculionidae), on four cultivars of sweet potato in
Southern Florida. The Florida Entomologist, 70(4): 523-526.

Jiang Q, Liang YB, Wang NY, Yao WG, 1995. Research of the
quantitative analysis for the pest risk evaluation. Plant Quarantine,
9(4): 208-211. [¥7, B2k, X949, WESCHE, 1995. A HE L
YGRS BIRE BT IERFTT. HEAGTE, 9(4): 208-211.]

Jiang XL, He WZ, Xiao S, Ren LQ, Sun BZ, Zhang Cl, 2001. Study
on the biology and survival of bactrocera dorsalis in the border
region of Yunnan. Journal of Southwest University (Natural
Science Edition), 23(6): 510-513, 517. [# /g, U7, H K,
LA, PAEEIE, SREIRL, 2001, R5/INICMYE = B LI A W2
TFFE Bad A oA, PaRAARL R 22224, 23(6): 510-513, 517.]

Ju RT, Li YZ, Wang F, Du YZ, Zhang DS, 2008. Prediction of
suitable distributions of red palm weevil Rhyncophorus ferrugineuss
Fabriciu (Coleoptera: Curculionidae) in China with analysis of
bio-climatic matching. Scientia Agricultura Sinica, 41(8): 2318-2324.
[Fgdiss, ZEBRAE, ER, AT, SKEET, 2008, BTA4M<
ABERFARATE ) B (A G e o ] i A DTl el )2
41(8): 2318-2324.]

Kandori I, Kimura T, Tsumuki H, Sugimoto T, 2006. Cold tolerance



41 B MESE: HB/NR VLR TE AR KT A <971 -

of the sweet potato weevil, Cylas formicarius (Fabricius)
(Coleoptera: Brentidae), from the Southwestern Islands of Japan.
Applied Entomology and Zoology, 41(2): 217-226.

Kawamura K, Sugimoto T, Kakutani K, Matsuda Y, Toyoda H, 2007.
Genetic variation of sweet potato weevils, Cylas formicarius
(Fabricius) (Coleoptera: Brentidae), in main infested areas in the
world based upon the internal transcribed spacer-1 (ITS-1)
region. Applied Entomology & Zoology, 42(1): 89-96.

Kumano N, Kuriwada T, Shiromoto K, Haraguchi D, Kohama T,
2010. Assessment of effect of partial sterility on mating
performance in sweet potato weevil (Coleoptera: Curculionidae).
Journal of Economic Entomology, 103(6): 2034-2041.

Lei J, Wang LJ, Su WIJ, Chai SS, Yang XS, 2018. Research
development of the control of sweet potato weevil. Hubei
Agricultural Sciences, 57(24): 9-12. [&FE®, TiEZ%E, 75 CHE,
SeWh, B, 2018, HE/NEIPPRAOITERE. WAL
B2, 57(24): 9-12.]

Li YF, Zou JY, Chen ZM, Wu HJ, Zhang G, 2017. Analysis of

=

chlorantraniliprole in controlling sweet potato weevil. South

China Agriculture, 11(11): 35-36. [Z2A %, 48HHE, BREI4K,

AR, SO, 2017, SR BEIE BTG H /NG T A

B4, 11(11): 35-36.]

Lin SH, 2005. Field experiment on efficiency of tegentin controlling
Clays formicarius (Fabricius). Wuyi Science Journal, 21(12):
120-122. [FKiNiEE, 2005. HishRppiifH /NG M50
55, BFERE, 21(12): 120-122.]

Liu G, 2010. Jiangsu province releases new “Supplementary List of

Agricultural Plant Quarantine Pests”. Pesticide Market News, (2):

48. [XUMI, 2010. YTIRAE A ATHT A A PIRIENER F A4
I, RZTTHE R, (2): 48.]

Loebenstein G, Thottappilly G, 2009. The Sweet Potato. Berlin:
Springer Netherlands. 161-188.

Mullen MA, Cao J, 1982. Development, reproduction rate and
longevity of sweet potato weevil (Cylas formicarius). Plant
Quarantine, 6(6): 12-13. [Mullen MA, #1982, HE/Ng
HER . BHR K FEa. HPKEE, 6(6): 12-13.]

Muruvanda DA, Beardsley JW, Mitchell WC, 1986. Additional
alternate hosts of the sweet potato weevils Cylas formicarius
elegantulus and Euscepes postfasciatus (Coleoptera: Curculionidae)
in Hawaii. Proceedings Hawaiian Entomological Society, 26(3):
93-96.

Pest Control of Agriculture and Forestry, 2008. Sweet potato weevils
(Cylas formicarius). [4&RHGHBEIE R, 2008, HE/ NG H .
http://www.bc000.com/test.asp?1D=2236.]

Nottingham SF, Wilson DD, Severson RF, Kays SJ, 1987. Feeding
and oviposition preferences of the sweet potato weevil, Cylas
formicarius elegantulus, on the outer periderm and exposed inner
core of storage roots of selected sweet potato cultivars.
Entomologia Experimentaliset Applicata, 45: 271-275.

Ondiaka S, Maniania NK, Nyamasyo GHN, Nderitu JH, 2008. Virulence
of the entomopathogenic fungi Beauveria bassiana and
Metarhizium anisopliae to sweet potato weevil Cylas punctiocollis
and effects on fecundity and egg viability. Annals of Applied
Biology, 153(1): 41-48.

Reddy GVP, Guerrero A, 2004. Interactions of insect pheromones
and plant semiochemicals. Trends in Plant Science, 9(5): 253-261.

Shi L, Shen RR, Bai J, 2017. Advance in suitability analysis of
insects. Journal of Inner Mongolia Agricultural University (Natural
Science Edition), 38(1): 119-126. [$E0H, HIZ€%€, HUH, 2017.
B HUE A TS T sttt . gt ol R A2 (A AR
JiR), 38(1): 119-126.]

Su CY, Tzean SS, Ko WH, 1988. Beauveria bassiana as the lethal
factor in a Taiwanese soil pernicious to sweet potato weevil,
Cylas formicarius. Journal of Invertebrate Pathology, 52(1):
195-197.

Tarafdar J, Sarkar MA, 2006. Managing sweet potato weevil (Cylas
formicarius Fabricius) in West Bengal, India, by some chemicals,
bioproducts and sex pheromone traps. Acta Horticulturae, 703:
189-196.

Wang JF, 2010. Integrated control technique of Cylas formicarium.
Journal of Hebei Agricultural Sciences, 14(5): 36-37. [LFr 77,
2010. H /DLW LEA PR AR B2, 14(5):
36-37.]

Wang RY, Ma GY, Gao B, 2015. Evaluation on the toxicity of ten
insecticides to sweet potato weevil (Cylas formicarius).
Agrochemicals, 54(10): 773=776. [ 453, D), &k, 2015.
10 gk BURDUHHEF UG B 1 I0AE. K24, 54(10): 773-776.]

Wang RY, Ma J, Li XH, Gao B, Chen SL, 2016. Developmental
threshold temperature and effective accumulated temperature for
sweetpotato weevil (Cylas formicarius). Chinese Agricultural
Science Bulletin, 32(20): 35-39. [E&HE, ThiH, 227546, =ik,
Prtile, 2016. 1 BIR & A SR A SRR IBESE.
[ e 247, 32(20): 35-39.]

Weather forecast, 2020. Weather of Jiangsu Province in ten years
(2010-2019) (https://tianqi.911cha.com/) [ R FHiHR, 2020. IL75
X 4E3k (2010-2019 ) K. (https://tianqi.911cha.com/)]

Wolfe GW, 1991. The origin and dispersal of the pest species of

Cylas with a key to the pest species groups of the world//Jansson



- 972 - R B 244k Chinese Journal of Applied Entomology 57 &

RK, Raman KV(eds.). Sweet Potato Pest Management. Colorado:

Westview Press. 13—43.

Wu BJ, 2007. Occurrence and control of sweet potato weevil.
Modern Agricultural Science and Technology, (8): 44. [(REH,
2007. HE/NZH R SHRA. IRAOILRHE, (8): 44.]

Xu KC, Dong YL, Yang ZX, Wei YG, Huang Q, Sun YX, 2017.
DNA extraction from Cylas formicarius (Coleoptera: Brentidae)
by Chelex-100 method and molecular identification of Cylas
formicarius in Yunnan. Plant Protection, 43(3): 154-159. [#x7]
W, FEREE, AR, Bk, BB, FhERSG, 2017
Chelex-100 A HUH 2 /N T DNA K 2 Rt X H 2/ NG
FESE. FPRD, 43(3): 154-159.]

Xu SQ, Wang HF, Chen SW, 2015. Occurrence and control of Sweet
Potato Weevil (Cylas formicarius). Xiandai Horticulture, (7):
98-99. [th=1Hh, FH#F, BRI, 2015, HENRH I ZAEH
ABEPEEAR. MREZ, (7): 98-99.]

Yu HB, Shen JW, Ma J, Ma HJ, Chen SL, 2011. The study on rDNA
ITS-1 variation of Cylas formicarius (Coleoptera: Brentidae)
populations and its invasive sources in China. Chinese
Agricultural Science Bulletin, 27(18): 282-287. [T, WL
T, DR, SRR, BRTiE, 2011 FEHZE/NETE 1DNA
ITS-1 8178 5 M AR IEWE ST, h E 2 id@ i, 27(18):
282-287.]

Yu HB, Zheng Q, Chen SL, 2010. Biological characteristics and

integrated control measures of Cylas formicarius. Journal of
Hebei Agricultural Sciences, 14(8): 32-35. [T, FRBE, R
B, 2010. HE/NZH LY FRAESLEE BHA TG, WL
Ll RE, 14(8): 32-35.]

Yuan F, 2001. Agricultural Entomology. Beijing: China Agriculture
Press. 177. [, 2001. ARV A4, dunt: i E AR .
177.]

Zhang H, Wang LP, Fan KJ, Zou XM, Chen SL, Wang RY, 2013.
Field screening test of sweet potato weevil control agents in the
Three Gorges Reservoir area. Shanxi Journal of Agricultural
Sciences, 59(6): 34-36. [k, TR, WITZE, 484EH], BRf
Jo, TAME, 2013, —WkPEXCHE/NRH B 24650 H a5 i
5. PeAifll B2, 59(6): 34-36.]

Zhao YC, Li HX, Zhao ZL, 1974. Identification Manual of Plant
Quarantine Pests. Beijing: Science Press. 53. [i[X5% 5, 252,
B, 1974, APPRHREE HUEE FAY. Jbas Bl 53]

Zhong PF, 1994. Occurrence and quarantine strategy of sweet potato
weevil. Plant Quarantine, (5): 304-305. [#h5 7K, 1994. H 2/
SR FRIER SRIRTT. AL, (5): 304-305.]

Zhou GL, Yang QH, Zhou KS, Zou XX, Zhou FY, 2010. The
occurrence and prevention of sweet potato weevil. China Fruit &
Vegetable, (7): 27. [JFBER, Miifte, JsmA:, aRF54r, JHLIE,
2010. HE/DNGHIRABESHR. PRERE, (7):27]



