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ZREIMHE (HEB: FHEAR) ZEESEARARE

> 1 2 2 = 3 A 1
FXE', EXR?, BRRE, E1X, BEe'”
(1. TREAWREGAY YT, T AR YR B AR =R, 1 510640,
2. MR, TN 5106405 3. T H TR AR ARBRERFSEBE, T 510640)

WE. HEMHRR R RIRR R E R EERH, TEMEN TR, B E W EE YRR,
PR RR E AE SR T s Ak A, BRI R 2R IR A S 22 RS 280 A, HobAg 9 JE 42 Mo h E L %
VI RS IR SEARIE () IR HGA RS VRN, SBUR A S, RO Z 2] e LA s %, —
WREFEE, BELE . HamT ZWEinaBEal)E | St dUs s/t BT e . s SURE T
REREHRITRE, MRBEHARRSZE TP, 28R R C e s IR R IR 28,
HAT, BRI AR RS R R ZHEM BT Rk B R R, A5 ERBENESCRIME
Fi, RECAMRNEFILERET AR RRALET RRZHET T 00, BESLERD 0T, 2EExLL
KRAEZER R B RRZ PO BTG, ASCIEE T E NSNS s SRR /- 25 D5 s, i8R T B ATz g7 3R
BHY A DL E T RAEKR B RFZME, )i %288 SR S ST I () R S R SR P ST AT T 2,
KR, WBR RN, 52X, REKE; IRERE
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Research progress on systematic taxonomy of Chilocorini ( Coleoptera:.

Coccinellidae )

LI Wen-Jing', WANG Xing-Min>, CHEN Xiao-Sheng”, HUO Li-Zhi’, CHEN Bing-Xu'* (1. Guangdong
Provincial Key Laboratory of High Technology for Plant Protection, Plant Protection Research Institute,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2. South China Agricultural
University, Guangzhou 510640, China; 3. Guangzhou Institute of Forestry and Landscape Architecture,
Guangzhou 510640, China)

Abstract; Ladybirds of the tribe Chilocorini prey mainly on coccids. Many species of this tribe are
economically important as they are widely used as biological control agents. Currently, Chilocorini includes
22 genera and more than 280 species in the world, among which 42 species in 9 genera are distributed in
China. Many genera in this tribe were established before the 19" century, and the original description of
the distinguishing characters were not detailed enough, which due to the definition of the genera was
controversial and the status of the genera had been queried and changed frequently. Some group such as

Chilocorus and Exochomus with species richness, heterogeneous morphological characters and widely
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distributed, still lack worldwide revision studies. Along with the development of research on the molecular

phylogeny of Coccinellidae, the rationality of the traditional classification system of Coccinellidae has been

greatly challenged. Most studies have indicated that the subfamily Chilocorinae is not a monophyletic

group. Chilocorini belong to the subfamily Coccinellidae is supported by most of the phylogenetic studies of

Coccinellidae, but there is no consensus concerning the relationships between Chilocorini and other group.

Until now, the phylogenetic relationships of all the existing genera of Chilocorini have been reconstructed.

However, the relationship of some genera to other group of Chilocorini remains unclear, because of the

molecular data absence of these genera in the phylogenetic analysis. In this study, the taxonomic history of

Chilocorini was reviewed. Current taxonomic status of this tribe in Coccinellidae and the progress of its

phylogenetic relationship under the tribe were summarized. Finnaly, the existing problems and research

prospects were discussed to provide reference for the future related research.

Key words: Coccinellidae; Chilocorini; taxonomy; phylogeny; research progress

IS EUHUE Chilocorini S8l ALH 8 K/
B, HART 20 An T A, R R
HEANFH (Giorgi et al. , 2009 ; Escalona et al. |
2017), VP FhRTZ N T MY BIA
PR A 2 4B M fH (Slipiaski and Giorgi,
2006) . 4n. v 2EBE R Bl AL Chilocorus nigrita
( Fabricius ). 4 &% J§ ¥ & C.
(Gyllenhal) XFJE Y Diaspididae AT B A B B 1A %%
R, BEMHG AT Z W YRR 4% # (Booth,
1998 ; Slipinski and Giorgi, 2006) , %5 & 5 Hji% B
BRI L&A, ICRFIERZ, P2 B EL
IpIE) L SRR AE 1Y L AR R S BB T I, I 2R
(] () S 0 R E L B )02 28 SO S, i () 5 A
B, TR 3 S AL 52 B o R H AR S R
TR RSk B U R R, (H25 R
PO AE B RN Y 20 S AT AR S, AR
[\ B 1 [ N A1 A T B AR I o RBF S s . R G
REVFEBUR . FAAERY T B R, I X Rk i F
FHATIRE, U BRI KRG KT
WSS T %

circumdatus

1 BESNEEIEESEHREE

1.1 19 HEERIARBZHFEHFR
250 B MR 1 gy SR AE SR B BL Leach
(1815) # ARG — )8 Chilocorus, %
JEH % Chilocorini fix F 2 M1 Mulsant (1846) 7F
H QGEEWEE R X—FEPR L, itk
JE AL fiv 4 24 Chilocoriens,, T 24 I Y 25 & IR
A & P & . 8BS Chilocorus Leach,

1815 FIYGEL H J& Exochomus Redtenbacher, 1843,
PUAFEJS, Mulsant (1850) 7EfbJ)—FfE (HE@#H
AR B R ) R AR BL H R i A F)
Gymnosomides X — V. &Lt IF #3717 Brumus,
Orcus, Egius, Elpis, Corystes 5 1 #1 & UL K&
Exochomus ( Cladis), E. (Zagreus), E. (Axion),
Orcus ( Halmus), O. (Harpasus), O. (Curinus),
0. (Priasus) 7 DHFJE, (8] T R 5 98
i, 2R B 5 1Y 23 S SRR S AR I AE 22 T
BB e, Crocth (1874) Xf Mulsant 135
o TAEHAT TIEIT, MbHE Exochomus ( Cladis) | E.
(Axion) PA X Orcus ( Curinus) 12T NE P HAIT,
L T — B Anisorcus, I 0.
(Harpasus) 1R Curinus W 544, T ILH 22K,
I3 FAEMI IR 7R 1 DA E Y A B0
it 3 8 57 T Trichorcus Blackburn ., Phaenochilus
Weise VAN Endochilus Weise 3 1~ &5 S 4% 87 &
(Blackburn, 1892; Weise, 1895; 1898)
L2 20 21 HEBRMAKRS LENHARER
220 22w, 7R PR 0T 5T ki
W, FEHE . ML RS (Eg) 2B
gk W R 1 ( Leng, 1908; 1920; Sicard, 1920;
Barovsky, 1922; Weise, 1923 ), 7E Korschefsky
(1932) 45 A PMAFRLZ e, ZREREC &
218 (@), Wi +24E8, ZESR %
MR RBBATEE, PG TEmy s, A3
Chapin (1965) #i# T4 MM k48 (W)E)
ARECAR A, X 5 2% s B U ik 1 42 THT R G2 1Y
5T, ORHMES) T 25 R BN A 732 0F5 . Chapin
XA SRR I o RS B RN . L T
Wi JE— S B HUE Brumoides 1 Parapriasus
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TR Rt 25

K Elpis, Corystes AR AIE B I 5 2% s S0 R A ]
IR B AT B BLHU Coccinellini 112 i B 1R
i3 Hyperaspini 2| s I8 Exochomus ( Zagreus ) gl
Orcus ( Priasus) W& RPET HIE R, LIk
KRB JE Chilocorus TS HFE Hﬁ@gﬁ’pﬁ, s
— NG, N AT P Ry, X W
JSBE Miyatake (1970) #%5Z2, Miyatake 7ERF 5T A7
DX Jrs T I R A T M T B S O SR L T
REARSE | T H R % AT B 0 Sk AT SRR, K 2%
JESENHJE Chilocorus 430 7 @A,

Kovar (1997) RGBT T iHdb X L% IR
Exochomus F1 2k 18 5L B J& Brumus, ¥ 7 db X
Exochomus BIFW 25 £ Brumus P, & Exochomus
HL AN HAE SRR B R N2 T P 2O B LR
Priscibrumus, HFXWETT TAELE & T ddbIX
B Exochomus, RIAF18 Exochomus N 3T L) ] A9

KAZTHIRGEL, Slipiaski & Giorgi (2006) FEHF5E

R V. 14 225 Frse S R I A0 3 — AR 2 1Y o B
FHINHN Brumus J& Exochomus W 544, 1BI% A 1E X
$Eih . WA, TR IR KR T V2R SR =
%, HIEFE W Priasus Parapriasus N Orcus HJ
F 4. W5 Kovaxr (2007) 8 i 6 X Bl 4 %
i B Brumus WF S 24 2 Exochomus

it JL4F kaczyhski A1 Tomaszewska (2009 ;
2010; 2012a; 2012b; 2012¢; 2012d) X 2% J& 5 dt
IS St 7R R TTER, FOREIT T Orcus,
Endochilus , Anisorcus 3X 3 )&, JF& S T W&
Sicardiana 1 Chapinaria, Z I, 5255 B HU%
oA 26 JE 2 280 A Ff (kaczynski and Tomaszewska,
2012a), Liet al. (2020) FIFHEZE M0 F5dE E
H TR NET AR RELERER,
JEx s BB 2R R gAY TEIT, BT
ML E A 22 8 (£1),

*1 HAERIHKEEDHERSHER

Table 1 Genera list of Chilocorini from all over the world and their species number and distribution

J& 4 RS

Genera name Species number

oA

Distribution

BrbIX . B IX Nearctic region, neotropical region
FALIX. Nearctic region

S All over the world

ALK | BREM T IX Palaearctic region, ethiopian region
BFEMR L X, Ethiopian region

2l 5L All over the world

WX (BA), REKX (B E = ®. MJIl) Palaearctic region

(Japan) , oriental region (China: Sichuan and Yunan province)

BT X Neotropical region

BHCI | BT X R

Nearctic region, neotropical region, oriental region

Arawana Leng 3
Axion Mulsant 3
Brumoides Chapin 12
Brumus Mulsant 4
Chapinaria Laczynski et Tomaszewska 1
Chilocorus Leach 96
Chujochilus Sasaji 3
Cladis Mulsant 1
Curinus Mulsant 2
Endochilus Weise 11
Exchomus Redtenbacher 70
Halmus Mulsant 6
Harpasus Mulsant 8
Hypoceras Chapuis 1
Orcus Mulsant 21
Parexochomus Barovsky 25

BIEMR LI X Ethiopian region

SR (BRBTHGHFIX) ALl over the world ( except neotropical region)
I X Australian region

T IX. Neotropical region

BIMIX Australian region

Y IX Australian region

ALK | RIEMRILEX | LK

Palaearctic region, ethiopian region, nearctic region
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%£2% 1 Continued table 1

J& 4 PP

Genera name Species number

oA

Distribution

Priscibrumus Kovar 7
Renius Li & Wang 1
Sicardiana Laczynski & Tomaszewska 1
Trichorcus Blackburn 1
Xanthocorus Miyatake 3
Zagreus Mulsant 5

41t Total 285

APEX Oriental region

RPEX (HE . ENEF) Oriental region (China, India)
YN IX Australian region

YN X Australian region

HALIX . ZR¥EX Palacarctic region, oriental region

BT X Neotropical region

2 HEEZEEIHENDEARTRE
HER 2SS IR A R 2l R, H A
FEM R R KT ST . KSR 1963 AT
Wi (P2 R, %iﬁ:ﬂﬂﬂ»,Aﬁg
JEEId 2 J& 11 A, 1979 4R (PEZFERE R
A, BEE. AR (2)) iesaRN Eﬁ4%
21 Fp (PEME RAIEATE, 1979) , BiR—HH T4
(1984) 78 “ =R BURRHEFICA” ik KRR
HJE 1R Rh, o B o2 E R I 25 R R
HASHAM, PEAT4E (2004) TE4NRE BT o [E 9k
BRE RS, AR b E B Y 2 R e SR

Y, e EdE 10 WA 88 J& 725 A, Hzg
BRI 5 J& 26 . BHEESE (2013) 7E <
R R R e R I iE SRR R B A% 3 R
6 Ff, HadE 1 A E IO 8 S 1 Bl sk,
AR, Bl LA S 22 3 K 0 T R b [ S
HAEYZFEEN A TAE, BigiERT KRR
WG HE, 8 HiAh, 1 HridsRE DL K 3 Bl sk
(Wang and Ren, 2010; Li et al. , 2015a; 2015b;
2017a; 2017b; 2018 2020) , Mk — s 30 2
J PR FP G PR AR — o i sT ik, BE Har, b
EZEI R EMAC AR 9 8 42 F (Liet al,
2020) (#£2),

x2 PEERFINHREEMMHBESFIER

Table 2 Genera list of Chilocorini from China and their species number and distribution

Genera name Species number

Zxin

Distribution

G, M, R, ST,

ARKDLR Brumoides Chapin 4 Taiwan, Fujian, Guangdong, Guangxi, Hainan

BRI HURE Brumus Mulsant 1 Bt Xinjiang

ZIRE S Chilocorus Leach 22 2 504 T i E 45 H Widely distributed in China

B HE Chujochilus Sasaji 2 PUJIl . = Sichuan, Yunan
e, BORVC, Wb, NS AR, IvE, BEPE . TE . TLIR,

2B HUE Exochomus Redtenbacher 3 BT 3% Liaoning, Heilongjiang, Heibei, Inner Mongolia, Shandong,
Shanxi, Shannxi, Ningxia, Jiangsu, Xinjiang

Y5 B8 Parexochomus Barovsky 3 B Xinjiang

WL HE Priscibrumus Kovar 3 P43 Tibet

FERIBEEJE Renius Li & Wang 1 FEHE Tibet

S4B Xanthocorus Miyatake 3 HoR . BEPY, WL, WL, VOO, fEE, W, =M

Gansu, Shannxi, Hubei, Zhejiang, Jiangxi, Fujian, Sichuan, Yunan

41T Total 42
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3 ERIHEKRREZFHARINK

3.1 ZERIMHERENHRB RS KM

Sasaji (1968) #H:iy I EIHE 6 WAHFE R
%, NN JE 5L % Chilocorini, [ B H %
Platynasipis F15E 77 5 HU % Telsimiini P #f H 7% 5§ Fk
(e P Y ™ kel o 050 R S AR AU T A LR
MR C A&, IFEENTHA AR &R B 40w
Chilocorinae, M5 PU -4, 25 J&s Bl HUT B 73 2
AL — HAFBIRZ R X E E LT, Il
3 TS SIF o Iras RISCEE (Yu, 1994), %
AR v BB 21 W LY 36 MBS FRIEFN
14 T4 U 18 MNERASFFE, W R A S AR T
B RE KRB LR, FIREWAEE I,
T SR B B R B O AR R O AR, UESE
T % B BB B B PE. A T, Shipinski
(2007) AT BRI R B R PR,y Bk
B B RS ( Coccinellinae Fil Microweiseinae )
IR bk =, B A H A T EE B B
Coccinellinae sensu Slipinski,

BEE T RGO R IR, X —T7 ki
BB SR RGO R Y, H2%
JE R S R ) B R SR 2 OC R P SE h
TR AR 7 FARic i 22 57, A 1H5 3 —
U5 (2009) 2 T H 1A 18S
rDNA 1 28S rDNA @3 ) 0 A 2528, A BLAs s
B 5 22 B O B O R AR, B 5 B
BUSEZ R RBEIT, Aruggoda et al. (2010) FETH#%
B 16S rDNA J7 31 v B iF 78 46 3 400 3 W] 25 s 5
BG5S ) e B HUR B O AR OC R . SR T 2 T
GELE R SRR 2% T U 5 B R i BH IR B G R
A2 I TR AR T A BB (Magro et al.
2010; Seago et al., 2011; Che et al., 2017,
Escalona et al. , 2017) , T PI4FRE & 23 K A BOAE
ARG & B 50 P = R s hn, AN R
B U 5 % BCR % Plotinini ELA BT M 3 4 K &
(Li et al. , 2020; Tomaszewska et al. , 2021), T
Che 55 (2021) FIH] 94 AZFEN &K A i 2 N E
TR 35 % 90 J& 214 R RGER B KR, HF
FARES THRR N = WA R, B R
Coccinellinae . il fi 5L AL Monocoryninae LA K /N
2 G 5L 3V Bl Microweiseinae (25 7K F P 0T,

Giorgi et al.

2021 ), 37 FF 2 8 B4 % 8 A BB B
Coccinellinae, Jf 1A 24 2 J& B % 5 8 B0 4L ik
Plotinini, Sumniini P4 /N B HUZ Sticholotidini 7%
GRFRFIT (Che et al. , 2021) , AILASIET ALK
HHADERER RS X RS, #4508 PRk I
AR 15 2 48 Z R0 B R G R BT
&S
3.2 ERIHKRERENFEZXR
TEFURAB R GE K 7 KR M5 b RS A B i
LA g R REAS, (HREA R R D WF5E 4R
MR A BRI BBENELMARERT LR
(Magroet al. , 2010; Seago et al. , 2011; Che et al. ,
2017; Che et al. , 2021) . Liet al. (2020) FIFH%>
THEEIE s E A 1 i A A R B U A BT
JBRIRGE LB, WL T A PR RN 4 s
RGO FR . HWP IR 45 R S 25 TR B U R 1 B &
P, K 41 20 5 B0 R J&  Phaenochilus . Anisorcus |
Egius Ul } Simmondsius 4 J& 1E b %5 J5 3L K &
Chilocorus 15744 . 7% & B U@ A o 28 J B Ui vh
FORIY & 5 0 A T b A ED R AR TR L AUR
Renius HIHKRBFCR,, X—03Z 58 T RRIHR
AR C FR o AR T Y288 B X — 73 S
Chapinaria F1 Endochilus £ R AE MR A & A7 FiX —
W) AR, MO X R A 4 )& ( Ocrus,
Trichiorcus . Hypoceras, Halmus) + EHXEER
Chujochilus 5 St % S R J8 #F (B 45 12 J&.
Exochomus,  Axion,
Cladis ,
Priscibrumus , Xanthocorus, Zagreus) . A 4H I B 5
R, BRI E M T8A T EE, SEIRIZEN
) R AS TR SN, WSS W00 B 25 s SR
TG4 R ZEUR AN RS R R

Arawana, Brumoides, Brumus,

Curinus , Harpasus , Parexochomus ,

4 RAENRE

ZiR PR R A A s A R T iR K&, TR
It 2 2 s I UG B 25 25 e ORI 2R, Chapin
(1965) . Miyatake (1970) AN 25/ B J& 4 1]
DLHE— 20205y OB R G T WFE R B 28 IR Bl
JEITAE R HE, A0 A TR T D 40 2R B LR
Phaenochilus . YN X ) Anisorcus . 1 EL ) Egius VA
K VLM H Y Simmondsius 4 J& i A 2 25 J5 5L 4 s
H DIGZIE S0 ik 4 8 ¥ Y VE 2 8 B0 4R 1
F45 (Lietal , 2020) . X 4 J& M AR
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Hjg Ja B Kz E WIE SRR 22 7, (EARYE H
IR RS K T LR MIA CIZ 0 B FEE T A
YZJE AT G AR 5, KRR E 20
AR R MR TR RE KT K ZNITE T,
PG R T KRG KR, X —KRERK
AR R ZUEYE, W ZE V2 RS
RN, JUHIR AR HLIX | 7R R M DX Rl AR
A R H AN AR AR B SO A, B i AR B
HIE R, T AR 3k 9 A Ml DX A 43 A0 55 T e 19 LL
D RINSR K AN L DX X R R AY, (R
2R R BT TAEA TR

Exochomus . Parexochomus K 228041 ¥ 43 4 1
Wb X K 2 2E R W [X, Parexochomus W AE N
Exochumus W.J&, Kovar (1997) W EHAZF R /E %
K-, B PIAE R AE 22 S AW R, HAT UL
IR B TCEE R /N I S5 R R s K3k o7 R A 2
5 ( Barovsky, 1922; Kovar, 1997; Li et al. ,
2018) ., HAG K H LR BI/R Parexochomus 53
W Zagreus . Arawana FFFEA JRA I FRLE R R,
M 5  Exochomus Ff A& I %, Exochomus 5
Parexochomus X3RRI A RE it — 4248 .

JUE T Li et al. (2020) TATRAI0F5E T 1
ABIEHRRENRE KT R FR, BEA 10 ME
TEHAMEFE T R PARAEAT 73 T8, X S8 i Fh
KEAMAIE LSBT RE KT 500, B4
JE UL pedin Chapinaria . Endochilus . Sicardiana e
JRTEAS R B R b 5 H RS R, LA,
ZWEFE AR P AN SE PN AR A Db Ko, PR R R
WG R G R B W AT i — L AR AU,
TEISA WIS R Rl bt — D HE 2N RE KT
PARHEEICFR o 28R B UG 32 43 A T 4%
BPERE, SRR B N T A A S 14 )
PRI 45 [F] LA A R T TR R ABIESRE
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