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Advances in taxonomy of Chinese Rutelinae

LU Yuan-Yuan', DING Qiang'”, YANG Xing-Ke'”, BAI Ming'?* (1. Key Laboratory of Zoological
Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Guangdong Key Laboratory of
Animal Conservation and Resource Utilization, Guangdong Public Laboratory of Wild Animal Conservation
and Utilization, Institute of Zoology, Guandong Academy of Sciences, Guangzhou 510260, China)
Abstract: Rutelinae is a subfamily of Scarabaeidae belonging to Scarabaeoidea of the order Coleoptera
(beetles). The subfamily Rutelinae is composed of approximately 7 tribes, 235 genera and 4 200 species
that are distributed worldwide. Now 3 tribes, 25 genera and 526 species are recorded in China. Adults are
phytophagous and feed on leaves, flowers, or flower parts. Larvae are soil-dwelling and most species feed
on roots. Therefore, many species are pests in agroforestry. The taxonomic and systematic study on
Rutelinae and precise species identification of this subfamily are of significant agroforestry importance.
Here by comprehensively summarizing the literatures, we revised the history of taxonomic research on this
subfamily, and more focused on the status of China. We found until now, most of research on Rutelinae
focused on new species description. There were short of revisionary work and phylogenic study. Moreover, as
the one of most important phytophagous beetles, the study of biodiversity on Rutelinae would provide
constructive information on diversity of beetles and the co-evolutionary relationship between beetles and plants.
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1 5|8

M4 BV E Rutelinae 3R J& T#5# H Coleoptera
Z B H Polyphaga 4 &L B} Scarabaeoidea 45 6 F}
Scarabaeidae (Bouchard et al. , 2011), Z—ZSHHI
iy, HosgHUR G0l Ay m, UgE 2, 3
A FK Shining leaf chafers, Wi H T HAR A R
ORISR ARy 25 R A 2 D RANA
XPPREIN, REZBOMERT, R RIN2 &, DAL
g B, /TR TR (18T 1) o e 4 f it SR o
fii, MREZ, MEt, HIORMEA LR
M, IR Z M0l F i, AR ARG T
Popillia japonica, J& 3% [E # L A K % 3 HL ( Potter
and Held, 2002; HA G TRBEEET % (SN/T
1370 —=2016) ) , A< SC 4 4 1 4% 25 Sk & 48 it o
Br, IR 25 T TN 4 AR R 2R AR ST D s
FELANA T REMIIRIR, EHEEENIR
A, BES T HRTPT AR R IR, $ T A G
WL

G

3 TR RS SR RS N € P AT TR A=)

Fig. 1 Key characters of Rutelinae
(Mimela confucius confucius Hope, 1836)
A, b (EERRR, BREFS3TT); B, NER (SF
#); C, B (BREs THI®ZAM); D, U (24, &
FR); B, TR (BT ) F, R I B
(24, AR IF) s G, W RS H, R
(A2, 1, KIK (4 %), Note: A, Antennae
( lamelliform, club 3 - segmented ); B, Scutellum
(‘exposed ); C, Pygidium ( exposed beyond apices of
elytra) ; D, Tarsal claw (two, unequal in length); E,
Anterior coxae ( transverse); F, Spur in mesotibial apex
(two, not separated by basal metatarsal segment) ; G, Apex
of protibia; H, Small claw (not split); I, Large claw
(split).

2 HRARIRKREZS

(IR A S RS R o o (TI o | E I
235 J& 4 200 A (Krajeik, 2007), HA03E 7 iK%,
W H 4 0, % Adoretini . [ TN 4 10, i Alvarengiini@‘\
HTN 40 % Anatistini® . SN 4 )% Anomalini | 3%
Ml 42 6, 7% Anoploganthini® | 5l 4 f, % Geniatini®
FIWH 4 6% Rutelini ( Bouchard er al. , 2011), &
I AR Anomalini MR 2, 2 54 J&§ 2 000 Fif!,
FEMIERTERX W AC X FEAEPNIX, AL 45 T 4
fRERMEFEEEREGWE. 54 aE
Anomala, BB H I 1 000 F, HIGW &R 4.
R 45 F A R T 2508 [ B g 3 , 30T % b DX 0 X 2
K, R RJE R & W AF e, i — 2K T a5
HMERE

itk af 27 #, BT 3 A HRE
e MK g, B RBAEF AR, Hh R
L1105 A Pelidnotites atavus Cockerell, 1920, ¥ H
THEARS N, K2y 48.6 F40. 4 D ITAER]
(Krell, 2000) . {EARTERERY IS, P KR IES
RFT 16 DL IR, Bk A 3 E LRI T
FEiH)Z  (Zhang, 1989 ; Zhang et al. , 1994) .
2.1 #HHR#HREE

I GEIE 1758 — 2020 3X 263 4F K BN 4 B
ARSI R TN O (B KR Catalogue of life
Wk, 4 850 #19)  (Schoolmeesters, 2021), HJ
R A BIICA i 4 AR 200 DFPRYIX
[a], 43 5 & 1838 — 1847, 1888 — 1927, 1968 —
1977, 1988 -2020 4F, HA7E 1908 - 1917 X +-4F
IRF 855 ML (1812), X — S E AT
FEEFHTTERI [ AH G, AT 10 Zar24 N T
Ohaus (1897 — 1943 1 217 Ff'), Soula (1998 —
2012; 350 Fh), Arrow (1899 — 1946:. 261 #f),
Burmeister (1844 —1855: 175 ), Lin (1965 —2008:
171 %), Bates (1866 — 1904: 147 F#), Blanchard

@ FRBLT Ak B TR REHR Alvarenga, #l i
344 g WA T 4 R

@ KIRFHIE Sy LIS TC I, i S4Bl 4 R

® ZIGEUE Anoplognathus B3 424 Christmas beetle, KT
P304 Ry 2 4 f

@ ZIGEH AR 444 Bearded scarabs, 388430 2 KA 2P Y
2L B R, Wi S04 Sl 2T 4

© FEEAH T TR R R
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(1846 — 1851 128 '), Zom (1997 — &4+, 119 Fih),
Limbourg (1997 - £4~. 118 Fl) (. 55N H

HRFIFTOREEN ), ERERER R, REFY
BTN A R AR E A s TS (K3),

T 900 5
= FiFPECH The number of new species
= 800
=S
= 700
1
£ 600
Z 500
=
<
< 400
2
2 300
=
“ 200
£ 100
HW o
i S T T S T T S S o S S R SN U N S Y SR o SN SR S S S
& o b b b b ob ob b ob ob ob ob b ob ob ob ob ob ob ob b ob b ob ob
& v S N A O — d o F n O S % XS — A @M F O~ % R D
= T DR EETEETEXTEETEETT2222222 225
AE[X [A] Year interval
MacLeay, 1819: Rutelidae Arrow, 1917 Machatschke, 1972: Catalogue
| 1 1 | | 1 |
1758  Latreille, 1802: Rutela Burmeister,1844,1855 Ohaus(1897-1943) 2020
YRR G L L/ kR e E Rz
Initial stage Development stage System research stage
K2 B oo R R G Mok R f B
Fig. 2 Statistical line chart of new species published and development of taxonomy study on Rutelinae

& 3

1758 —2020 4 4 I RHA RO W) b iy 24 A =
Fig. 3 A word cloud for the name of authors of the valid new species of Rutelinae from 1758 to 2020
L ZE AT RO = Rl ( https; //www. weiciyun. com/ ), Note: The picture was made on the

Weiciyun website (https: //www. weiciyun. com/).

HRARE N 4 fo A0 O SCHR I T R B, A5 4
0 B o JEAF 5T D7 5 AT R BRI 4 S = A B B
(El2). &40 BN 2R G2 K
(1758 - 1855), M 1802 4, Latreille 4R 4% fift £
FNE R R AR 8 57 T 0N 4 fo )8 Rutela, MacLeay 7

1819 4FE U 2 il 4 o Bt Rutelidae, 5 BLFE RGN
SRJEEAE, FEAHE T /AT R R
FPEE . Burmeister (1842 — 1855) Wy B H == F it
Handbuch der Entomologie, Xf#8FZSIEAT T 2Ky
wik, JEUIEE TR r e, kR B LR
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i A E (1856 —1972), FEEELL Arrow, Ohaus Fl
Machatschke “HfCF . Arrow (1917) HIENEZHYE
(BE—A), ik T4t 31 J8 395 fl, XK
W AT A HEZSEME (L, 2018),
Ohaus (1897 —1943) NI4T Mk MU fix
ZHVER, (ORI 14, FLEST R A R A
Bk 2 W H £ 4 ( Ohaus, 1918; 1934 ),
Machatschke (1957; 1965) Hi T Z A0 4 A%
F, X 1918 4F Ohaus Ay 7 & SE 4T T &7
(1972), CRENE AL 4 100 Fir,

AR, B 2R E A B E I,
MBI . MBI R G R E M RIA W K
( Jameson, 1997; Zorn, 2011b; Moore et al. ,
2017), i AEBE T I 25 RALE B 388 4% FRAE 3
(Smith et al. , 2006) . £ 1HLH X R AT LLE
WA, HH Jameson, Smith EZEWF5E MBI TN 4
@, (Smith and Paucar, 2000; Jameson and Hawkins,
2005) , Moron FEXFELH (Morén and Nogueira,
2000; 2002) . Zorn. Sabatinelli F=ZEAF5T 75 7 X il
Wb X B TR 4t (Sabatinelli, 1993; 1997; Zorn,
2004; 2011a ), Limbourg ® ¢ 7 9F ¥ X R
(Limbourg, 2014 ; 2016; 2017) ,

2.2 MERATHMNRZLTHR

N4 e AR 48 D I SRR ROA Y & — 1
WA R (Brown and Scholtz, 1998), H. 54
BT H B R 3 2 0y XA Rk BoA AT 3 B
AXFREIN, KITGHEHEE (Arrow, 1917) , T
BRI AN e a1 B e R 1155 1 e 8 P AT o= £ L
St E Mg — 3, B4 805 R A R,
1982 4F Howden 454 WU HL 4N HURFIEA JE Y R G0 K
AR, AR A B BRI, TR B
W KNG EERAT 4 ~ 7 9 AT SRR
4 AR e A O — 3, TS B 4 i X 20
fFEEANEATG . 1998 4F Browne A1 Scholtz 3T 3LTE
ARpEoE, RN R AT e 5 M EEE TR,
EE 3 B AR AE T X PSR, 25T )
TARERWESE, #5H TARIAER (Smith et al.
2006; Ahrens, 2014 ; McKenna et al. , 2015) ., HHi
i it = T EE T A AR R R G R,

R ] B0 T 48 R 20 03 28 R 48 2 AR 4R 11
AR T 32, Hrh AR b s S B T P17
BIEH, BH IS N T Rutelinae homalochilidae Fll
Rutelinae orthochilidae P25 ( Ohaus, 1914), #—
HEE T, B AR EERRIES N 6 MR,

5 Bk Bl T 4 8, 7% Alvarengiini M9 6 % ( Ohaus,
1934 ; Machatschke, 1957; 1972; Bouchard et al. ,
2011) ., BRH4:fafs Alvarengiini & 26 2 W) 7668 416,
R, EWAH A =R, i frEE, HE
BRI ER G WA AV P, EEERIRAE: B
LR Adoretini B TN h FI R 4 fo 9 ¢ R
(Smith et al. , 2006; Ahrens et al. , 2014); T4
% Rutelini J&FF &1 (Jameson, 1997) ; S04 A
J& Anomalini JEFIEARZ , i CL 1IN 42 F R 2R A —
FUE, HATRGEE G A ARERE,
2.3 MERSEFMREIFESH

e LmptsEh, W — KL 53,
SR 4 B Y 2R R ST AR T  BTTER, H S
e e B R ) S RE AR LG, Y RGO BIF 5T A7 AR
[, SEkE, FEAQFKLTILIrm: 1) B
SFRHEDT A R o FH 8B Y A58 TAE 322 LA
SMEFIR G IC o 3, B AR B AR R AR IE IR
JREER A TE TAEA 5 BR T DRI R 2R TR 41T 25
FRIEREGE TAESL, X0 4 0 ) SRR IR S 45 9By
TCHIE SRR Z 2T M B, 2) s 2Re
ITTARER Gk, AR R 0 BFSE A AR A FD 2890 38 0
TIXFRBTE N F, 6z 8PS B S R T BT
TAE, JeHE KIS AR K B 58 TAE; B i
FivEry gk, Bk RN RGN LE. 3)
RO R BTG, T RO TP AERP
= W BT RS TAE, WA R A B Y
PRI G IR RELRET XRZM AN, H
HITH S ARG R B AT S 7E & mpm
St S BHE BRI 4 TR A SR A
4) BFFRIrEAN B, BB (B
& =R A2 RIS 2255 ) s s ok
PRBEIRIZH | A% Ak PR 23 A 5 ik i i )5 A 2R 7
ZERRRR

3 hEWEAITRFRHE

KEWEAERRARIE®3 K2 B (W)E),
526 Ffr (AP (FEESIE, #ZE 2020 4F), H
hRI AR 20 JB (WJE) 471 Fh (WA, &
HE BRI 2SR 90% , A & RHR K )E . F
W4 Anomala, 5 EC MM —FLL L,
ZWRR A FRES A0, URERRZE
HE,
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3.1 FBHMRIE

LB K b B N 4 R Y 4 S ST T
YEEZE i A2 56 i, ALFE Fairmaire (1820 -
1906) . White, Reitter, Hope, Heyden & ( Hope,
1843; White, 1844; Heyden, 1886; Fairmaire,
1886; 1887; 1888; 1896; 1900; Reitter, 1895) ., H
OO H [ B i s XA 5 R TR AN Zom (2004 5
2006; 2007 ; 2011a; 2011b) . FFE 2 E %06 4 L
WS IETEIA T 1935 4F, EBIEX A SR8
(Wu, 1935 —1941; Huang, 1952), #F5e4: ()7
ARG KINEC T4k i o 28
W TAE, FZTAE B A iC s &&iT, 3t
RIS EABCHFN 171 F, $2H 2 WE, HIRH
AEELE, BRS5TEZARME AR X R
W5 TAE, AR E W4 A R R A 5T 0 T 5t
fik (Lin, 1981; 1987; 1988; 1993; Lu, 2018) .

LA, v E b2 BE sh 2 3 58 0T i) i 3 H B
NEHC AT R T Aok, £
TR R I L TR 80% RIBNAR ARG, Wi k&R
THSEIRBEIT, HARC ., BT IR
I FHAE 7 T BT FE18 3C (Lu et al. , 20185 2019a;
2019b), 5 TH T EBESFNmEE, FH
UK =4 A B RN T4 a2 (Lu
et al. , 2019a; 2019b) , X ARIREE T HRGHH 2
BER, AN, BN EBHE, TkGEd
i 7 # 4B A (Wang, 2020; Zhao and Chen,
2020) .

3.2 HHMRIE

&) HORNIH AT 58 95 M2 in 4 f 2B KOR B b R
REBIEN T REENAN TS, fERK, K
I P B AE DG 5 3 A v T A R AR
T, BT RIS, 2950 B, BhBHARL K 2E
AL FE AT [ 1974 4ERERELE R R T (L&
T RF RO KIHLESC, 5T A BT 4 1,
B4l HOR A 5T M T E STk ( Zhang, 1982;
1984 ; Fang et al. , 2000; Fang et al. , 2018) , 4:ff,
TR R E N M EBOE, B EZERA KN
BRI ES B 4 A BT AR Y E ST Y TR (Sun
et al. , 1995; Fang et al. , 2014)
3.3 HABMEBERMAESKHSHFEHRR

b RAETR [ TR b (0 W 4 f 5 M A Y
AT A B, T I IX RV e MR
frA . IS HIX | AR KL, WL K H L
(Lin, 1981; 1992; 1997; 2002a; 2002b; Lu et al. ,
20185 2019), EZRAJEMIEMICE, BRZIXHR
SIAAR R RIS A, W) =F AN 2 R M1 L
JEAERE, HUFREEE D TREVE R IX, 7Y
JCFRFNAR 0 1l DX BHF 58 AR 55 3ok 25 i ol o3 288
W TAE F 2 E T B R IRYT X, X4 HRBE
AR , BN ARSI AR AR IX
BRI A R, 5P A —ER
W EE . WAl AR ErER A (B14),
HAEETF AL FFE M IZ % (Tian, 2015;
Wang et al. , 2015; Yang et al. , 2017) ,

K4 miafiERRET N

Fig. 4 Feeding aggregation behavior of Rutelinae

A, P fale CAHMEY) (BT778); B-D,

BRI e R AR R B A (3T s

F). Note: A, Popillia quadriguttata feeding on leguminous plants, photographed in Guangxi; B, Mimela laevicollis

feeding on the leaves of plants belong to Saurauia, Actinidiaceae, photographed in Yunnan.
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3.4 REMEXHREFENEZEER

2 JLACHIE TS 35 1) 55 7 3 [ T 4 10, 70 S
FEWAT T — R, (B3 22, b [ 4 o
FeA R, SCHRGORE A A i AR PR A A N AR
WML 5RO AL, 3 BpEsE 3
ZLUFTA L o J2, MR IT AR A BRI 22
B, Ht=Z RERTHIE, B T4 8RN,
BEXS IR E BB SE A AT LR JLs R, 1) o 4
AFMERIRATE, RZCHMEL R, WY
X T RMF R AT B, TS A — 5 OB BB ) Rl
AR K, JLHZX XY R TE Mk, 2)
TR S P DX 38 O <5 £ 1) 20 AT M R AN T o B X B <
A DX BT 58 AR RIT B, AN 0 2 A e AR
[Fi) R DX A 23 AR A SRy, RN [ A X5 Wi G Ao
R EZEN T, 3) R b b 5 HA LY 1
MHERA I = F L, e el B X
SERRIRIAET, EEMFE M, RS R
TP FR AR AT, JCHOR DL R A A
—E TR BB DR A E AL, S R A AR AR 1Y
FRPHG TR, 4) LSRR
MFBHE I A TERE . o faAE SR g R e P R
q, AR Y R b e Bk 6, DU 5 ERER
Z IR RIIAHE

4 BUKRE

T 3 X T 48 R 3 2R I R B8 A E T TAE
AUBLEE, T B Fr i S s AR E e R AR R
AR, A Xof I T 4 0 B AT 2R 9 B RN 3
FATIE, JUHE A A A, FH 58
SRR, AR AR SCR FWT5 $2 11E
IEAMNEESY, GRS (hEP R
SR - At ALK R R R DGR 2R R AT T 40 4 T
AORREE, X T e ] e 4 o B A D0 A E B L
FE R A A S 22 o, P 2 Ry R,
LSS & B B EOR TN v, BB AL 482 B 5K BT
MIZER, TEA 7 J7 | n] LA U IE 255 =4
HAEROR, IREHWIL SRS, #HTMAERNR
Z (Bai etal , 2014; Friedrich et al. , 2014;
MacLeod, 2017) , £ XK@ AR R #E, ATz
NTRRESERBAR T B, MBI RS T, 42
REEERCR, BRI, e TR
Wik, MBAREU LTt RELE
Br, IR SRR E A KRS,

YR E MR ARG R EMZ b, 456
A PR SE rhRE  B W) B EE S (Species
Richness, SR) . %A1t (Endemism, NDM) %543
Brdsds, T RN 4 fo e 3K 1] 40 1 2 XY 43 A A
JaiitsE, EIEILY R 3 A AE (Li et al. , 20185
2022) , RN AP EEMEEHRRZ —, H
SEEE A T A 0 EAT IR A b AR ) 2 REVE AT 5T
JEHRGE FEF R, B AU RRE S (gl
ARSI Ry EEE B ALY R B AR Y, 4
B AHDCRN S 38 AR X R At A By Fn Al Ay TR 3R
AARSCHE 73 A, it — PRSI S R G
AVE AN (B, D) 92 22 v 3 [ R 48 # A0F 5 K -
TR [ 2R 5K, TR A AR MOl 5 3K, R AR S A
PEAERR T2 10 Bl BEE TRE
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