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Adaptive evolution and functional analysis of the mouthparts
of predatory flower chafers ( Coleoptera. Scarabaeidae .
Cetoniinae ; Cremastocheilini)
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Abstract The tribe Cremastocheilini is the most specialized group among the 12 tribes of the Cetoniinae ( Coleoptera:
Scarabaeidae) , which are named for their extremely expanded permentum. The Cremastocheilini are predaceous and can
be divided into ant-feeding and aphid-feeding ecotypes on the basis of different feeding habits and morphological variation.
There are large differences in the morphology of mouthparts between Cremastocheilini species and the herbivorous
cetoniins. We here compare the mouthparts of the Cremastocheilini, Cetoniinae, Rutelinae, Dynastinae and typical

carnivorous beetles. The special structure and function of the mouthparts are analyzed and the purpose of the feeding
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mechanism discussed.
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Table 1 List of specimens information

DA A W4 44 FRAE A

Subfamilies Tribes Species Localities
164 fo E R Zite 4 F B B A 45 e BN S, 1965-6-3, R AATE
Cetoniinae Cremastocheilini Clinterocera mandarina Beijing Wofo Temple, 1965-6-3, no collector

(Westwood, 1874)

164 fo E R AL 4 f R i S A 0 1 P4 45 4 i B, 1989-10-11, 5 B 3%
Cetoniinae Cremastocheilini Campsiura mirabilis Shanxi Prov. , Yuanqu, 1989-10-11, Bian Shaoqi
(Faldermann, 1835)
14 R AL & f R HIUEE LS T P LR AN B 2, 4K 580 m, 1994-3-28, Bk /1N
Cetoniinae Cremastocheilini Campsiura javanica R
(Gory et Percheron, 1833) Yunnan Prov. , Xishuangbanna Menglun, H. 580
m, 1994-3-28, Chen Xiaolin
£ 4 fo B WAL 4 f Rk XUBE/INAE 45 8, = PR 5L, 4K 650 m, 1958-6-24, o 4%
Cetoniinae Cremastocheilini Cymophorus pulchellus Arrow, 2R
1910 Yunnan Prov., Xishuangbanna Jinghong, H: 650
m, 1958-6-24, Meng Xuwu
16 4 0 37 B 164t % AN iAo BT3B XMW ZE K, 4K 380 m,2011-7-22, 4
Cetoniinae Cetoniini Gametis jucunda ( Faldermann, SCAER
1835) Beijing Mengtougou Sijiashui, H: 380, 2011-7-22,
Li Wenzhu
164 fo E R B A6 45 fa M BEE AL Bk PG 45 K 111,1996-7-15 R A AT
Cetoniinae Goliathini Neophadimus —auzouxi lucas, Shaanxi Prov., Mt. Taibaishan, 1966-7-15, no
1870 collector
il 42 #6137 B S T 42 0 T FAE DTN 4 f WA RUBE L, T 1 400 m,2008-7-30, X1 7 X
Rutelinae Anomalini Popillia mutans Newman, 1838 R
Zhejiang Prov. , Mt. Fengyangshan, H: 1 400 m,
2008-7-30, Liu Wangang
Je 4 PR Jee 4 fa, IR XL 4 1, Wi LA RUBH 1 K B, 2005-8-1, R 88 A AT
Dynastinae Dynastini Allomyrina dichotoma Zhejiang Prov., Mt. Fengyangshan Datianping,
(Linnaeus, 1771) 2005-8-1, no collector
3 it RE5H BB RE A IR, SRV D gL . B
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Fig.1 Morphological comparison of the epipharynx in predatory or herbivorous beetles from
Cremastocheilini or related groups (scales =1 mm)

A BE Bf 48 4 £, Clinterocera mandarina ( Westwood, 1874); B. jif ¥ & 1L 4 fo, Campsiura mirabilis ( Faldermann,
1835); C: BBF® 1 4 4 Campsiura javanica ( Gory et Percheron, 1833); D: XL BF /1L 4 4 Cymophorus pulchellus
Arrow, 1910; E. /N5 4£4: i Gametis jucunda (Faldermann, 1835); F. 875 fii #£ 4> fa. Neophadimus auzouxi Lucas
1870; G . HAAEYKHN 4: fo, Popillia mutans Newman, 1838; H: X X JR 4 ffi Allomyrina dichotoma ( Linnaemus, 1771).

fa. ¥ & fimbria apicale; mbc: W M| &l median bristle crest; lbc: | M il lateral bristle crest.
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Fig.2 Morphological comparison of the mandibles in predatory or herbivorous beetles from
Cremastocheilinior related groups ( both left and right mandibles in ventral view, scales =1 mm)
A [ BF Bt 48 4 f@ Clinterocera mandarina ( Westwood, 1874); B i ¥ & 1L 4 o, Campsiura mirabilis ( Faldermann,
1835); C. MBF % 44 4 i Campsiura javanica ( Gory et Percheron, 1833); D. XU B /)N 4E 4x f6. Cymophorus pulchellus
Arrow, 1910; E. /N& £ 4 1 Gametis jucunda ( Faldermann, 1835); F. # 3 75 f 1€ 4 fo, Neophadimus auzouxi Lucas,
18705 G: HAAEIRNN 4: fo, Popillia mutans Newman, 1838; H.: X X JR 4 ffi Allomyrina dichotoma ( Linnaemus, 1771).
in: PJ 14 incisor; mo: 1k molar; pr: F4H prostheca.
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Fig.3 Morphological comparison of the maxillae in predatory or herbivorous beetles from

Cremastocheilini or related groups ( right maxillae in ventral view, scales =1 mm)
A H I B 46 4 f8 Clinterocera mandarina ( Westwood, 1874 ) ; B. i ¥ B 1€ 4 f Campsiura mirabilis ( Faldermann
1835); C. MBI B 4t 4 fa Campsiura javanica ( Gory et Percheron, 1833); D. XN B /)46 45 6. Cymophorus pulchellus
Arrow, 1910; E. /N5 £ 48 Gametis jucunda ( Faldermann, 1835); F. # ¥ il 1€ 4 . Neophadimus auzouxi Lucas,
1870; G . HAAEYKHN 4: fo, Popillia mutans Newman, 1838; H: X X JR 4 ff Allomyrina dichotoma ( Linnaemus, 1771).

ca: ¥ cardo; ga: APHIM galea; la: ¥ lacinia; mxp: | 070 maxillary palpus; st: 2575 stipes.
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Fig.4 Morphological comparison of the labium in predatory or herbivorous beetles

from Cremastocheilini or related groups ( ventral view, scales=1 mm)
A BF Bf £ 45 f@ Clinterocera mandarina ( Westwood, 1874); B. it ¥ & 1L 4: o, Campsiura mirabilis ( Faldermann,
1835); C. MBF ' ¢ 4 1 Campsiura javanica ( Gory et Percheron, 1833); D. XN B /)N 4% 4x f6. Cymophorus pulchellus
Arrow, 1910; E. /N4 1, Gametis jucunda ( Faldermann, 1835); F. # B 7 f 1€ 4 fo, Neophadimus auzouxi Lucas,
1870; G . HAAEIKNN 4: fo, Popillia mutans Newman, 1838; H. X X JR 4 ff Allomyrina dichotoma ( Linnaemus, 1771).
eu: AN - gula; lp: T 80 labial papus; pmt: FijZil permentum; smt; V% submentum.
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