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# = HkiIE Conogethes punctiferalis ( Guenée ) 22— R EF R, XWIREZFIRK . LTHEW L
N T AZEARAEY v ™ B #E ; WA C. pinicolalis Inoue and Yamanaka J&—Fp B ErpE 3 dl, FEEE
VAL AN T RFARHEY) , X E MO A 7= ok E B 3 o X PR U IR FD, MR B BUR & &
BB BLIE SO AL, K LU BRI A 2 W] — b ——B s, AN 1) 9 o 3 e 190 00 0 T4 RO o4 B
PSRRI TAERI R . Mk, RSO B2 DL R F A )R X Bk e I AN i e AT T Hu 3543
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Advancesin research on the morphology and molecular biology
of Conogethes punctiferalisand C. pinicolali

JING Da-Peng'”™ HUANG Xiao-Dan"? GAO Zu-Peng' WANG Zhen-Ying'™"

(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, Beijing 100193, China; 2. Engineering Research Center of Natural Enemy Insects, Institute

of Biological Control, Jilin Agricultural University, Changchun 130118, China)

Abstract Conogethes punctiferalis (Guenée) is a polyphagous pest that causes serious damage to a variety of fruit trees and
crops such as corn, in China, whereas C. pinicolalis Inoue and Yamanaka is an oligophagous pest that mainly feeds on the pine
family, including Pinus massoniana Lamb, causing serious damage to forestry production. Because these two pests are sibling
species with similar morphology from the egg to adult stage, they are often mistaken for the same species, which is not
conducive to accurate prediction and forecasting or effective prevention and control. This study presents a comparative
analysis of the biological, morphological and molecular biological characteristics of both species based on our research and a
literature review. We also make suggestions for future research, including research on monitoring, early warning and methods
of controlling these two pests.
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2B H ASH1 42 Cryptomeriajaponica (L. f.) D.

Don b PBkEEIE A TIFSY, & LSRR T 24
AU, Ay IO SRR TR g Bk e M R A 44 Oy i SR R
( Fruit-feeding type ); [ JFR £ 44 2L Ao ik i
WE B 4% AT ( Pinaceae-feeding type )o
Konno %5 (1981 ) FEAJkiH:ME 1% P Fif A5 1) U A i 1K
Wb B, 3 B R Rk e R B A B 1
AFFEACTC T AR S R 25 IR , TA R 3 PR o A g 7
Al RE AR A Fh . Honda 4% (1986 ) WF5T &K FR
b e A e A 4 2R 174 i SR Rt S 0 1) S £
HLA S AN RIS 2 B0 — 2 FE TR A R AiE 7 T
FETEZES, WHEMRAETA A  MEPE ™ IR DL K &)
FIas a5, HPRR AR 2580 0 a2 (8] A8 B AR
AT REREAE L, (RS ACPE N LIS . 2w
W H A AR AL, ANBESE R — AR, Bt
NN 3 LR B B B ANUAAAE T2 AT A B B
WAFE TR TG B BE (Honda, 1986 ), #&1fi, LU
X O B 5 XA R A K A e g 3K 7 e A ) R A
ENHA AR YR EHF 2006 47, Inoue I
Yamanaka ( 2006 ) X Bk i 55 5 Fp A= 4 0 (R 35
FHEAT T RGERIIESE, IR RO i B B Pk g A
fir 44 HRAE AR C. pinicolalis, g,

I A 1 [ P B 5 2 O T B S e 5 A e
A4 IR, JFRE o R A 9 3 H DL i i i
PR kR CH (EARKEE, 2010; F#f, 2012;
Wang etal., 2014; Ei%5E, 2021), KW,
T, B PN AR AT ¢ TRk S R d 08 Y 2
KA T 22 S AT R G iy iiE , B
TE 5 AN Lo 3 B i 05 K Z AT Sy ki 8
FIRFEARAE (455, 20115 FRENIRSE, 2014;
WA, 20155 HIRESE, 2018 ), Kk, i
S A K SCHR, RSB AR SUER BT TAE,
WA RS LA R A ) 2R A5 5 T AR Ak
i R R e W (P ARRAIE L, DA J SR 7k i A
TR e WA SO0 41 R B 4 S 4R IS

1 MediERMAREERASTEEFE
EHE

BRI 2 3 A AL RIRFE Y , el 2 A
W BRI HAS MR i, BRI JETAR

EIRE . FEERRE SRR . RV . 2R p 3 SRR
F 25 % A% W (Inoue and Yamanaka, 2006;
RE4 k55, 2010; Chakravarthy et al., 2015),
-T2t E R, KA FEER T 23
BE, 120 ZMEY) ( Sekiguchi, 1974; Thyagaraj
etal., 2003 ),

FAdE I AE v ] | 5 [ AT H A4 431 (Inoue
and Yamanaka, 2006; Wang et al., 2014; Jeong
etal., 2021a), fEA—FPEEEMEF R, FERE
DI 5 R #S Pinus massoniana Lamb., Z#) Cedrus
deodara (Roxb. ex D.Don) G. Don. ¥ Pinus
elliottii . =¥+ Pinus yunnanensis, 1 LLIFA Pinus
densata Mast.. H#) Pinus thunbergii Parl. 172 i1
¥ Pinus elliottii var. elliottiix Pinus oaribaea var.
hondurensis S FARHET-HEY) (R BT R 4R
1992; Inoue and Yamanaka, 2006; #3655,
2009; FRUEWESE, 2014), 7EFEKITH TR
Sl Ml DX R L DL R ) R AR A AR YA 43 A1 ( Ay
ROFIMAIREAE, 19875 ARATEHRIEAE, 1992),

2 ke 0 ik R ) A T SR

ek eI E 4548, BAERAE 451K,
PadtFntede & 24E 3-5 fORSE, 71D T 1 AE— itk
A2, BRI LA LR (X
A, 20105 FESRKAE, 2010), 7k E AR5
X 1AERT AR 2 AR, fH R S i 3 ) b X A s
WAl fiEs %4 318 (Kang et al., 2004 ), kid i
MO 25440 d A A7 58— A A A JA
( Krishnamurthy et al., 1989 ), = N5 & EH,
FEIE R R BT, iR
FAEY IS N T AR M Bk 88 50 Bl — AR
(s 1] 34 AT 4646 2 20 d LAY (Jing et al., 2021 ),
BEIEIE S 1 g i R EES | AR R
55 2 R AU FE FORMRE | ) H 25005 . BRRAE
MEFPRLAT IR 5 26 3 R4 2R3 10K
SRR SRR AR A Akl R IR E PR R
R 77 DX RN B I 9 B 6 K 7 X e oK b Y T
B, TR PR T T E AR (EIRE
4520065 FpfsE, 2015; XIFIZE, 2017). 7F
TR, Bk 5 DR R AEAR EER IR 1.



33 TR 25 B S50 S5 A e IO A S 0 o TR 252 O3 A W~ AT P A - 491 -

F), F=rEMEfl B oniib)s, MOERETRER AL A
IE R AR AR (B 1. A-C), JFfEniE
PR B AR , A BT DA ZE s ek RN
b e W 52 B D Ay TR T K R o SR AT el R
Bl H OSSR g | B E IR I LA
e A, D LUEAC (B 1: E (3, 19965
FIRESE, 2006 ),

PR 3R FE YT B 1 AR AT &2k 3 40 (4
A G, 1987 ), MAEMESR &8
PLRA: 4-5 R, FELIRE DRI EEHED Y
AN ET B CREEDCR SAR, 1992 ), FalE
W PR 2 PN A 3R e M kBT Y B R R R 0 A
(Jeong, 202la), ZAMAKRA K THL IR 5E
A R RGE , BRI T X R A AESY, (HAR
L R A AR, D HG A i T B0 R A i A
o BNCHGH F RO FAAME R AERL (& 1: L)
W, BEREALIS , 2h i 2l ARMAY PN I 2200 1 25

BIAENTPIE CREESR R, 1992), 1
SRR SISV S B VN I3 A S A ESiR e 51N
Bt 2-4 cm, K 5-20 cm AZF (44 R A &
42, 1987) (E 1: G)o ilH—HE NS
22 R RIS L 25-30 SRS, Sk 4 A
3-8 ko XARESEIZEY RN, K
SRR B A TP O FHA G g U S
F 2 HE I 5 A AN BT IR BB T R 1
(1. H) (ABX4FE, 1983 ), HE AL
TR LA E (E: 1), FIbERIER 55
HEIA o TG i w7 R N 45 A (&
1: K)o FAMEEE L) d AR AE By AN SEAAEHR Ty
F, TR EFAERSE (F2%TF, 1983 ), BEAh,
A B L&)y Rt 2 b B )y B PR T B
(Bl 1: 1), B—BARTENBA, HFZELL 34
W4 40y AR R0 7 SO A BT SR 2L ERTE | b R
R AT A N A (LSR5, 2009 ),

B 1 Bk sE A0k dk 88 45 B i8] B 05 0K R 8l A0 R

Fig. 1 Larvaeinfestation symptoms of Conogethes punctiferalisand C. pinicolalis and their pupae and adults
A, B. Skl iR dUfE FORMERE B C. Bkl R 4l durE FOKRAA TR D, Shid R 4y i 7E FOKAHIAME I ; E. Bk
AR L)) R7E EOKZEFF AL ; F. BRI AR e, G AN IR Y 4 BU7E S R AAPA RS ICE 3 H, 1 AR 4 dOxh 5 R AA Y

HEAR T ML MTERABN B N K MM NS s L. AR A AR (Jeong et al., 2021a ).

A, B. The larvae of C. punctiferalis infesting corn ears; C. The larvae of C. punctiferalisinfesting at the tip of the corn ears;
D. The pupae of C. punctiferalisinside the corn ears; E. The pupae of C. punctiferalisinside the corn stalk; F. The adult of C.
punctiferalis; G. The larvae of C. pinicolalis feeding inside the needles of the masson pine; H, I. Damage status of C.
pinicolalis on masson pine; J. The larvae of C. pinicolalis boring burrows into the pine branch and causes damage; K. The
pupae of C. pinicolalisinside pine needles; L. The adult of C. pinicolalis (Jeong et al., 2021a).



£ 492 - o FH RS B 244 Chinese Journal of Applied Entomology 59 %

3 BeEEAEEARESFILR

31 Bp

Bk (4 U 2B EE (B 2. A), HEY
1 450-700 pum ([l 2: B ). Bt ik 2T A A
AL, IR IR A (S
ME%, 2014 ), BEAL, 2 FAEYIATEAR L2500 B

BRI AR FAF (Bilapate and Talati, 1978 ),

P WECE 5 O TR A SEBRAL , FAEE Y
R ZERRYOE T H BRI AR o BRRLFERAEL 4%
BRALHE R % HES (K 2. ©), 2ERKMETE,
R EARL 900 um LU b (2: D). FA17E
FENIFIE ARG LBl R R/ NFTE
RGP E AR —F, T 2IEAEEIE, R AE
X IR AT X 41

2 PR SHEER RS
Fig. 2 Morphology of eggs of Conogethes punctiferalisand C. pinicolalis

A, B. BEEEERAYEN; C, D. AMEEEEAYER,
A, B. The eggs of C. punctiferalis; C, D. The eggs of C. pinicolalis.

3.2 %H

o A A ) A € 2 B RS AR
(171 2 A= A2 A o 2 P A DR AR i 00y ke AR (2 — i
EHRBE (B 3. A) liFEKRAEG, 7EME,
R T AL PR R 1 25 AN TR, Bk R 40y oy
WA FRBIORR G, L aaMEsRe
A5, AR LIRS Cufi o o DL o A B IR DRI A
B, SRR BUE Bl O, ST R PR AR
@ (K 3: B); HHAHEEENEIFENHLE N
F, PR R R AAB AR AR, #OHAA (2
SRR EE (1. K)o NI R BBk

Y Z BN, (HRREIE & AN SR
FEH) 5 A R 2y s ZAEAE B RAN SRR Ry
F, TR FEFEIMG (AB%TT, 1983), HIt,

XA R TE 4y BB B DX 3 8 e B 5 gk o M ) — >
FEKYE . LA, Honda Al Mitsuhashi (1989 )
et K kAR R 5 NI e, IR T
Ui IO R, B 28V B, &
L s AN IR I R AT T00 g 1 -5 A i I A
L, ENEM A Z2IEDE, iR, s, =&
AT TS A R B 0, 54k, B4, MLk . <
M EZ. KITELMATT L wE, SCMSNS S
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B 3 #kufiES5RnEiERg4) B
Fig. 3 Thelarvae of Conogethes punctiferalis
and C. pinicolalis

A. HhidiEgf i, B, MABEIES R C. IR T
SAEBORE
A. The larvae of C. punctiferalis; B. The larvae of
C. pinicolalis; C. Enlarged view at the spiracle
of C. pinicolalis.

(2014) BIBTFERM, MEEERA RS B T 5
el B 1 ARA 2 AR, AR 8 AR AR
T o T3E I FATTS A e 20y el P LSBT 5 4 BRI
TR IE S B TE 22 5 (181 3. C ). BENTAIR
S BUMRIE S S AN SR A RO 5 NI, S 3

L% 3
AR

1 AT 3-4 d; IR B AR X 4l AU AR KA A
B, S ENERE T, &gl iy a2
g R R T (SR, 20115 Jing et al.,
2021), AN ZF R AT 52 4l B ) % B DT
B (Lietal., 2015; #45R%, 2020),

3.3 #F

b 5 i W ) M A AN JCE B 22 5
BIRYiEY , K —2E0 (# 4: A, B, D,
E), WK% 10.5-12.9 mm A% (K& 4. G), —
FMERRSTESE 8 I A —HhmRLg (1A 4.
B, EB), Mikftlfgtsdas, HARFLN T 9 &Y,
h—2 i 2EE, SHEM D AN E T (K 4. A,
D). B IR 2 2Ly HUTE oK A A A
Py HUGE SR A 220 B O B EORE Bl R T
TENTRAEE, =KADY, %=1 1.3-2.0 cm,
$& 0.3-0.6 cm, KA (& 4: C), H: I 77 i
ARt gl R B, I E R EE , (AN Y 2
WE N (4. F), —EWIMLEER, WH5T
BENZFEER, B R B 0 2 J5 B B A A Bk
HLM O, WHSEAR AR H M 2F A Y F S0 R
RS (K 4: G)o —MLHfbif 7 d 224 RIm]
PUE A, A, FEPIACT R L, A A Y 3P
fem g KA 4E TP AERE E 10: 00 B H B4 8: 00

(BLSEHEEE, 2009 ), 1Ak i BE iy ) £ i 0 U] 4
HHFERG I 8: 00-10: 00 P4k ( EFaE, 1980 ),

B4 ki o S A e 0 Y
Fig. 4 The pupa of Conogethes punctiferalisand C. pinicolalis

A-C. BEBEIEAYIE; D-G. FAREIE 05
A-C. The pupa of C. punctiferalis; D-G. The pupa of C. pinicolalis.

34 mBH

R RTS8 A )
S R BE R ORI AL (£ EE,

2021 ), {HifBAA 25, 0. BhidiEd - BEs
T I EL S AR B S s, R EE R (F S,
A, B), A IERT G E RSO, PSS
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B 5 #kifdE5rankiE R AL BB BHFEE ( Jeongetal., 2021a)
Fig. 5 Representative images of Conogethes punctiferalisand C. pinicolalis adults (Jeong et al., 2021a)

A, B. BEBEIE MM ; C, D. AR MEMEANBERK ; B, G BRiEIE L Y RS AL
F, H. PARESRRCR A ISAURIG 2 5 #i sk e Z b — i 2Er 24k,
A, B. The male and female of C. punctiferalis; C, D. The male and female of C. pinicolalis,
E, G. The lateral view of the labial palpus and hind tibia and hind tarsus of a C. punctiferalis male.
F, H. The lateral view of the labial palpus and hind tibia and hind tarsus of a
C. pinicolalis male. The arrows point to the differences between the two species.

BRI, SRR Je S T A I B A A —
(Kl5: C, D); i sk i S5 2 B
' (5. B), MAEEnyBEa, A
e e (CMBMESE, 2014; Jeong et al.,
2021a) (& 5: F); dbAh, HkkiE e 5 e ey
TEN (B S: G), s i i 5 21 b A7
BENHEBRETEMN (K5 H), RIS R
5 Koizumi 4§ (1963 ). Sekiguchi (1974 ), 4%
RAMAEAE (1987 ) DI E#E (2014 ) IS
E{FSIEERE S

4 B EFREER ST EYEE
fEEL %L

41 ZHANEEERERIEE

S AR R 1 0T B 3 DR 9 2 R AR A RN
RERB I EE AR, H 2006 4F,
Pl EE A, B (2012) K Wang 55
(2014) ZEENREFHMMEZR C AILEE
T (Ccol ), I (CcOll) FZupu{a b (Cytb)

3 AN JE DR X b R R e MR A T A, O
ST ZEBEMCM ARG LT RR, R
() SR AR S PR S5 A7 A B 2 1 3 A% Ak, BT
WRZHEARFR 3, WK FEE T
PRI GA , AR, PRI I A Rl R
S E B R A (Paek etal., 2010), Kt
P ] AATT AR A S R b Ry ) s e DA
FFEAREEEE . HF Jeong & (2021a) i idXJ L
]l DX Bk AR R Y, AR A2 BRI T
Sk T AR A Rk i 5 [R] AR RR Y CO T
ERABERNES, BEREFIOIFAELN
PABEIE s 177A FARBT A ZE X s ) e DX A
LSy /N Y NP5 Y TR Y Nt o~ v L E )5 2 R T N
PSR E T A FE R 2 X3 (f03% DNA £&9E68
X)) BIFEE R E NG S, WHENRELT
R R ZF AR A (Jeong et al., 20210 ),
X — 78 25 5 #2012 )5 Wang 55 2014 )
ST T8 P 0T T PR e A RS e A 5 4 R —
., YIrF 2 R T AR S 7 S AL oA
R PR Ay A e R AR U A i Ay A
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NGB
42 EHitEEHERILRE

R ATTRIAL A MR £ AT T SR EH I
230 e TR BT S T Y R A O B D) ) i
FEH Sk E A LA 90% L AR , 2
AL FL R P —F 58 e—3L (Jing et al.,
2020a; 2020b ). X il —F AT HEA L AGAL S,
TEASAFEA T R b B o3 A B PSP o AH G
HEHE AT LUK BI 4 (2010 ) K E# (2012) AYHE
FPFLAEM . KBS (2010 ) ] ISSR (Inter
simple sequence repeat ) 7 FhricH ARG Tk
I ETE T ) 101 S H PR R 4 DNA (55 2
FEPE, 45 SRR AN (] 1 AR P e A PR it 7K
Vi PR ALK . Ah, FATTE ST XS
e R I R ) 2y e HEAT T S 2H R 1 B
HUASACHAH A (RER), EEREKER
BFEHR T LZR T a-TEMHE (a-amylase ) 5
4 f 5 R P450 AN S ( Cytochrome P450
monooxygenases ) 6AE76 L P FIfFfE 25, H
RIIRE LA FFR AT

5 RE

HAEji A 2 B8 )8 Conogethes B 45 E
FEA 15 AR, XEEFE SRR AL, 55
TRVE o Bt M e WA Bk el A e gl X0 1 39k 8 44
Fog AR, XA /NKERRIEEE C. parvipunctalis
Inoue and Yamanaka Mk 53 H %€ 44 ( Inoue
and Yamanaka, 2006; JE4FKSE, 2010 ). [T
ER, TEENE A FEZFHE Y /N Eletaria
cardamomum Maton I Y Bk & B 1A B R
Ricinus communis L. |- ki 5 28550 R Ge it 5% Je
R E PN A FP ( Chakravarthy et al.,
2015 ), Ffifii, Shashank % (2018) XXt RFEZE
BHEY) /NG 5% E BRI T T RIS,
¥ HAr 44 N Conogethes sahyadriensis, i 7E 3%
T B M DX 28 5 A7 B Pk I ) 5 R Alpinia
oxyphylla Miq. (KSERESE, 2018 ) LALJ PYHIIX
ZFPed i FE FEAR Curcuma kwangsiensis S. G.
Lee et C. F. Ling (#8245, 2014) LR TEHR £

AR RARAEY), AR ATk e LY o Y
B i R R T B e MR Y T R S TR
WRARIBETE . X EEHFTEMR R FE T 2 B I
JR W, e 22 B P RN o B 45 A
L

LT i ot 20 B ISR B A 1 2 R T 4
FIBESE, DI FEAIAE £ T & ry etk
N AT, Ji iP5 5 e A [R] ot BE A )
FEATEAT 3T, TR T e b I B A e 0 ) e T
FIHEA I 2 o BT IUAT 8 AT 22 B SRR
S50 F A A DT T SRR R . eSS
5T W BABIE A A Bk BN T AP R AR G i ke 1
= PIBBIE SR KA R R XfERR (Jing et al., 2021 ),
EAR MR TR BB B T IR AT, 45
I T BN T AR A ERAT I B = PR 7 B AN B
PRGN, o TR AT RA I MR A 2 M A 2527
B AR AR B A B X

L5 LRTIA , WEIE R e [ 2 SRR BRI
VEY R EE S B, MAARE AR Aol 2R 7 EASEE
TR —Fh B, 22 BERPIE R A S TR
THERIXT LW, X 2 BRI R S A AR
A5 M R G BA BB, WX
PTG 4 K A D A3, SR i Tt it
AP A S I BB RO S
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