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Discrimination of two chestnut fruit borer weevils (Coleoptera: Curculionidae)
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(Hubei Key Laboratory of Economic Forest Germplasm Improvement and Comprehensive Utilization of
Resources , Hubei Collaborative Innovation Center for the Characteristic Resources Exploitation of
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Abstract The larvae of two weevils, Niphades castanea Chao and Curculio davidi Fairmaire. are similar in mor-
phology, and both bore and feed chestnut fruits, seriously affecting the yield and quality of chestnut production.
To identify these two pests quickly and accurately, the morphological and ecological characteristics of the two fruit
borer weevils were described based on the field survey and indoor breeding method; at the same time, the DNA
barcode, i.e., mitochondrial CO] gene fragment sequence, was analyzed. Obvious differences existed in adult
morphology, damage characters and living habits between N. castanea and C. davidi; the DNA barcode sequence
of CO gene fragment, as a molecular marker, could discriminate the two chestnut fruit borer weevils, with ob-
vious difference among the 684 bp CO [ gene fragment, and the genetic distance reached 18.9% —19.6%. In the
phylogenetic tree, N. castanea was clustered with Niphadomimus sp., and C. davidi was clustered with C. ele-
phas, C. venosus and C. sikkimensis. These data provide a tool for distinguishing the two chestnut fruit borer weevils,
and the morphological, ecological, and molecular evidences help for the further study of curculionidae insects.

Key words  Niphades castanea ; Curculio davidi; morphological character; damaging character; living hab-

it; DNA barcode sequence; CO ] gene
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a: Adult; b: Larva feeding in the base of involucre next to carpopodium at chestnut enlargement period; c: Mature larva
lying inside the base of involucre; d: Mature larva lying inside nutlet; e: Fallen involucre in advance
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Fig. 1 Niphades castanea
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a: Adult; b: Adult with feet holding involucre thorn and mouthparts piercing into involucre; ¢: Larva feeding inside nutlet; d: Mature larva unthreading
nut; e: Holes left after mature larva unthreading nut

B2 EXi
Fig. 2 Curculio davidi
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Table 1 COT] gene segment sequences of two weevils and sequences downloaded from GenBank

Wyl B VR GenBank %535
Species Family Subfamily GenBank accession no.
Niphades castanea 1.T15026 Curculionidae Molytinae T K FR
Niphades castanea 1.T15027 Curculionidae Molytinae TR IE FHL
Niphades castanea 1.T15028 Curculionidae Molytinae TR AR L
Curculio davidi 1.T15035 Curculionidae Curculioninae TR IG FRHL
C. davidi 1.T15036 Curculionidae Curculioninae T K FR B
Niphadomimus sp. 6 VG-2014 Curculionidae Molytinae KJ427737. 1
Niphadomimus sp. 3 VG-2014 Curculionidae Molytinae KJ427734. 1
Niphadomimus sp. 1 VG-2014 Curculionidae Molytinae KJ427749. 1
Artipus sp. 1 AMV2011a Curculionidae Entiminae HQ891429. 1
Curculio elephas Curculionidae Curculioninae KM450966. 1
Curculio venosus Curculionidae Curculioninae KM442627. 1
Curculio sikkimensis Curculionidae Curculioninae KC135935. 1
Lachnopus sp. GZ12 Curculionidae Entiminae KT350633. 1
Lachnopus sp. 4 AMV2011d Curculionidae Entiminae HQ891469. 1
Lachnopus seini Curculionidae Entiminae HQ891465. 1
Baridinae sp. 1 ACP-2013 Curculionidae Baridinae KF946344. 1
Eucryptorrhynchus brandti Curculionidae Cryptorrhychinae KR088970. 1
Damaster mirabilissimus Carabidae Carabinae GQ344500. 1
Calosoma sp. BYU-CO241 Carabidae Carabinae GU176340. 1

ZER R, B R RPN 0~0.3%,  18.9%~19. 6%, LA W R 225, HESH 4
TSGR NIBAL IR 0. 204 A Fh LR 5 Molytinae YERHY Niphadomimus sp. 5H—3 it
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fERE B M 17. 0% ~17. 6% 34 Fl Curculio %W 8 fy—
KLY Curculio elephas . C. venosus Fl C. sikki-
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Table 2 Species genetic distances based on CO | gene segment sequences
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Lachnopus sp. GZ12
2. Baridinae sp. 1 ACP-2013 0. 199
3. Lachnopus seini 0.149 0.193
4. Artipus sp. 1 AMV2011la 0.172 0.197 0.147
5. Calosoma sp. BYU-CO241 0. 240 0.227 0.203 0.212
6. Damaster mirabilissimus 0.229 0.235 0.216 0.202 0.125
7. Curculio elephas 0.216 0.164 0.208 0.212 0.237 0.261
8. Curculio venosus 0.212 0.158 0.175 0.189 0.244 0.255 0.121
9. Curculio sikkimensis 0.218 0.153 0.193 0.202 0.243 0.253 0.146 0.123
10. Niphadomimus sp. 1 VG-2014 0.200 0.194 0.198 0.195 0.232 0.240 0.180 0.178 0.186
11. Niphadomimus sp. 3 VG-2014 0.208 0.178 0.189 0.182 0.242 0.239 0.190 0.172 0.184 0.107
12. Niphadomimus sp. 6 VG-2014 0.234 0.184 0.208 0.203 0.246 0.271 0.209 0.205 0.213 0.131 0.118
13. Niphades castanea 1.T15026 0.200 0.176 0.214 0.196 0.255 0.259 0.208 0.204 0.190 0.174 0.176 0.174
14. Niphades castanea 1.T15027 0.200 0.176 0.214 0.196 0.255 0.259 0.208 0.204 0.190 0.174 0.176 0.174 0.000
15. Niphades castanea 1.T15028 0.198 0.172 0.209 0.194 0.253 0.257 0.206 0.204 0.188 0.172 0.176 0.170 0.003 0.003
16. Curculio davidi 1.T15035 0.218 0.135 0.172 0.184 0.237 0.229 0.121 0.107 0.121 0.174 0.192 0.190 0.194 0.194 0.189
17. Curculio davidi 1.T15036 0.220 0.137 0.174 0.186 0.239 0.231 0.123 0.103 0.123 0.176 0.194 0.183 0.196 0.196 0.191 0.002
{ Curculio elephas
50 Curculio venosus
08 { Curculio davidi LT15035
100 Curculio davidi LT15036
92
Curculio sikkimensis
Baridinae sp. 1 ACP-2013
97 458': Niphadomimus sp. 6 VG-2014
98 Niphadomimus sp. 3 VG-2014
Niphadomimus sp. 1 VG-2014
81 Niphades castanea LT15028
100 { Niphades castanea LT15026
89 Niphades castanea LT15027
Artipus sp. 1| AMV2011a
55 { Lachnopus sp. GZ12
71 Lachnopus seini
— Calosoma sp. BYU-CO241
1oob—— Damaster mirabilissimus
3 EFCOIERAREH NJ # (22 Kimura-2 FEERIE)
Fig. 3 NJ tree based on CO | gene segment sequences (Kimura-2 distance correction)
> i e iy VLA
A B at AR Bt A AT IUR 4 B AR SRAPT A S A 5
3 #Zit5irig

ST RN L G4 IR AR B B AR
R HWETERHIE S FRAS I ERA
BRI,

SRR S VA 10 IR BLAE TR 2/3
Hg (/MR S 1/3 FL3 3 @ KB il d LA
JFAEWPHAEH £ B 7= TR AL SR Y - 4 UL A
IR RAP AL SRS 51 A AR SRR v 2R » A7 S e it —

A,

TSGR R SRR (0, AT R IR 1 2/5
AEFIR 2/3 RhH 3 G5 A EREMT 5 BRI KR
fHh £ P BRSPS OGS B TR 4 AUk
PSRRI b — LI B A A,

B TSGR R T R R |
TSI T A M 7 SR A A AR S
G FEREE S B I SRS N L 4l PR SRS Y



43 5 4 1)

H 2 A < PRl R S o 2 SR P S 5

« 109 -

U AR W RGE T 5t Sk 43 P SRAW 1] S 4 1 i
SR S SRR N AR AT AT I R A, HLSESE 2 Pk
AR, PRt SR O SR B A s RT RE
HAEE R R FLG RPN, SELR Y HE 5K
SR R B 7% A e — 2D SR IR SE

WREEE RS 5 DNA KB 541 (COLEE
PRl 5'3i 684 bp) I AL HE B 5 18, 9% ~19. 6%, i
HEFWE., WIESEFHF L5 Molytinae W. £} 1
Niphadomimus sp. B H— X, mfEHEE R 17. 0%
~17.6%; LR 5B 3 PR N — I, L5
100620 ~12. 1%, BB E % K R (A AE
GenBank 8 i i R & 305 WA 52 R 35 42 18 5 /)
s, BEr. 2R HERRR &5 TR HE
BOLD ##E UL W R R K 2 571 A~ in s
Fi) DNA £&9E0S CO 1 2 H Bov s A 1R E
FFREH LR U DNA KM 75058, M4 H
b HOUH R Ay A PRk v A S SRR R S HF

S 3k

(1 EEF. B, BRI RERS/NMEEE R4 RT] 8K
ISR AR . 2013, 33(6): 32— 30.

[2] EEF, Hzm, BKE. RERERSERRE AR &
X OGB4k, 2014, 34(3): 24 - 33.

(3] Hzmum, EEF, BB, % REREERIIRMARL] 3%
BiEL e, 2014, 36(3): 442 - 451,

(4] EEV. PHESEFRSREBAAPTRID]. K RN LR
K2z, 2014,

(5] Hzmmi, EEV. . % #deE 2 HEREEE doRh 2L
TR0 ], APIERY, 2015, 41(6), 205 - 211.

(6] REWE, WA, Jrik, 55 FHERS A AL #)
JefalbBle£, 2008, 47(1): 67 - 70.

(7] Z=15. pEZHBIEMREGRL) ] PR AR R, 2003,
23(3): 74-179.

[8] Hebert PD N, Cywinska A, Bal SL, et al. Biological identifi-
cations through DNA barcodes [J]. Proceedings of the Royal
Society B: Biological Sciences, 2003,270; 313 - 321.

(91 eZs, skA¥Un. WILSESER W R A SEERNALT] A
FAREHE. 2000, 20(6) . 26.

[10] JE TR, BRIAL, SRELC. SR A #RE R A Bia i
ARBFFELT]. BRPEMOLAHEL . 2009(1): 7173,

[11] B4, SRR A R Er G Pa L) ] FeRh 25 shtl
¥y, 2010, 18(7): 52.

[12] DNA barcode of life data[ DB/OLJ. BOLD. 2016, http: //

www. boldsystems. org.

(TR | &)

(1% 69 50
B 5 AR BRI A9 4 S 5 LU AL BRI ) AH I 2 4K
ZUR HLHLBEA R IR AT

WFFE A B R 20 G Ko B LY RO ) e O
JH e, JUHOR I ST IR A F R 3~5 d.
B BT KR8 L LIRS B B A 58 St
SERRAGFEINNY o AHE IR AAL L 8 A B R R GERT
FEMGHAE B CrylAc 5 8 FZE LRI W 1 /Y
SO o DRI 2 2R BB S R G B L ) — LB
fik o ASSCHARIS T 7= B8R-S 40 L SkAE R AT I Ji] 5
B A5 CrylAc B8 WA N . 45 R R AL
LA R E R S I 7 U A ME L SE LT R RE T, B
HRESFAEWE. i, CrylAc 58 F XI5
BUEIE CIERY 205 1% A R R A K

Sk

[1] ExWl, X0, TSR Li G H B AL ] Lo RAE,
2004, 26(5):37.

(2] BHLI, B4, WEA. FIEBEPT IR EH S 0 bt i i
5 1]. T EMLE, 2000, 27(9):10-11.

(3] JASC, EBR. FHSER AV F R K Bia R T]. ZBek
A, 2004(9) 22,

(4] FATT, BT, B, 5. ZEMRIESERIEMAL LR E

R ERE R RBERRT ] P EARTE, 1998, 25(6):28.

(5] b ma O il HUamm Hp ok 24 SPra A S 200 1.
£ E . 1999(9) 31,

(6] Wi, FSEREMIT CRAEREWERAEL] BAEHA,
1998,35(1): 55-57.

(7] BRE. CrylAc RHURFAN RSB AR L H B0 BRI
FRCATRE M [D]. dbat. hEgORERE . 2011,

[8] Vrfm, MR, ZALE . 4. CrylAc R HUE FOWREEROIR AT
AEJIRYSEMAL) ], AP ERYT,2011,37(6): 102 - 106.

(9] Bk/NuE, BRI, BRARTS. 5. %% Bt L BT AU R SE R 0
R L) . A DR P24, 2007.,34(4) 1391 - 395,

[10] Chen Chunxia, Wu Erzhong, Yang Yizhong,et al. The transfer of
Bt insecticidal protein to higher tropic levels via a transgenic cotton,
then beet armyworm (Lepidoptera; Noctuidae) and their natural
enemies [ J]. The Canadian Entomologist, 2014,146; 1-7.

[11] Brgl, vLatd, BALE 5. FHSRm IRt 4 HURE & CrylAc
A% BV AN TR A & R B R B s ). B
di24R, 2010, 53(10): 1119 - 1126.

[12] vrsidi, AL, #1%. 4R EYXTEeRRAER KT B
B RATRR )] B4, 1999.42(3) : 271 - 276.

L13] E2, XWDIF, 8 A%, B it D S 10 i 2E B
BB AR I ]. i EAAE,2006,33(10): 29 - 29.

[14] deme )/, THE. Ll BidzE[M] 5 2 . Jeat: P EgRl b
JitE . 2007,

(T | )





