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The current situation and trends in research on beetle morphology
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Abstract To understand the current situation and future direction of research on beetle morphology. Papers on beetle
morphology were retrieved from the Zoological Record ZR database. Hotspots and trends in research in this field were then
extracted by data mining using the Thomson Data Analyzer (TDA) of Thomson Reuters Company. The results indicate that
research relevant to beetle morphology has developed very rapidly since 1960s and that this has increased again in the last
decade. The main countries that are engaged in the study of beetle morphology are the United States, Germany, Japan, China
and France. The hot topics in this field are wings, reproductive system, size, antennae and mouthparts. New techniques are
being applied to different aspects, most papers use geometric morphometrics and transmission electron microscopy (TEM),
followed by micro-computer tomography (u-CT) and three dimensional reconstruction; only a few used magnetic resonance
imaging (MRI), confocal laser scanning microscopy (CLSM) and focused ion beam scanning electron microscopy (FIB/SEM).
Research on beetle morphology has entered a new stage in which creative techniques and advanced technologies, such as p-CT,
three dimensional reconstruction and geometric morphometrics, play a more prominent role. The number of research papers on
this subject published in China is adequate, but their impact has been relatively weak. More effort therefore needs to be made
to improve the quality of Chinese research on beetle morphology.
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Fig.1 The change tendency of paper amount of beetle morphology from 1914 to 2013
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Table 1 The author’s country /region distribution of papers of beetle morphology

0
Ranking Country// Region Paper amount Ratio - Times cited per paper

1 USA 639 7.24 15.7

2 Germany 411 4.66 7.91

3 Japan 338 3.83 6.07

4 China 294 3.33 1.04

5 France 237 2.68 2.64

6 Italy 232 2.63 2.9

7 Spain 209 2.37 5.21

8 Russia 200 2.27 1.36

9 UK 180 2.04 13.1

10 Canada 128 1.45 9.15

1 1

If one country appeared once, then noted 1.

F2 ERAREXEHZA 20 WARAR
Table 2 Top 20 hot spots of international paper amount

24 ARBTIBMSHER

Ranking Hot spot Paper amount
1 Wings 994
‘ Coleopterists Bulletin Annals of
2 Reproductive system 891 . . )
the Entomological Society of America Zootaxa
3 Size 848 _
Systematic Entomology
4 Antennae 691 4
5 Colour 662 .
Nature Science
6 Mouthparts 616 . .
P Genes & Development Systematic Biology
7 Evolutionary adaptation 523 5
8 Integumentary derivatives 390
9 Head 358 11
10 Dimorphism 331 Sommer and Tautz
I Thoracic legs 345 1993 Choe efal. 2006 Bolognesi e al. 2008
12 Abdomen 315 Sarrazin et al. 2012 8
13~ Thorax 310 Rowland and Emlen 2009 Hotzy
14 Body form 248 etal. 2012 6 Parker and
15 Morphological sex differences 233 Lawrence 2001 Fedrigo and Wray 2010 5
16 Excretory system 232
17 Polymorphism 184 Palmer 1978 Nijhout and Emlen 1998
18 digestive system 183 Anonymous 2012

19 Biochemical variation 168 Schultz and Bernard

20 geographical variation 161 1989 FEisner etal. 1998 Peisker et al. 2013
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In the abscissa 1-10 denotes top 10 hot spots, respectively, i.e. 1. Wings; 2. Reproductive system; 3. Size; 4. Antennae;
5. Colour; 6. Mouthparts; 7. Evolutionary adaptation; 8. Integumentary derivatives; 9. Head; 10. Dimorphism.
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In the legend 1-10 denotes top 10 hot spots, respectively, i.e. 1. Wings; 2. Reproductive system; 3. Size; 4. Antennae;
5. Colour; 6. Mouthparts; 7. Evolutionary adaptation; 8. Integumentary derivatives; 9. Head; 10. Dimorphism.
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Table 3 Top 10 cited papers of beetle morphology
/
. Country/ Impact Times

Paper title Journal Year Region factor cited
Water capture by a desert beetle Nature 2001 UK 42.351 357
Environmental control of horn length Proceedings of the Royal
dimorphism in the beetle Onthophagus Society of London Series B 1994 USA 5.292 204
acuminatus (Coleoptera: Scarabaeidae) Biological Sciences
Competition among body parts in the Proceedings of the National
development and evolution of insect Academy of Sciences of the 1998 USA 9.809 197
morphology United States of America
Evolution of the hind wing in Coleoptera  Canadian Entomologist 1993 0.667 193

Canada

Development and evolution of adaptive g} ion & Development 2003 USA 2684 189
polyphenisms
Blom{met1c. mushroom-shaped fibrillar Jour.nal of the Royal 2007 3856 187
adhesive microstructure Society Interface Germany
Alternative reproductive tactics and
male-dimorphism in the horned beetle Behgwpral Ecology and 1997 USA 3049 187
Onthophagus acuminatus (Coleoptera: Sociobiology
Scarabacidae)
Beetle horn dimorphism: making the American Naturalist 1982 USA 4454 180
best of a bad lot
Male horn dimorphism in the scarab
beetle, Onthophagus taurus: do Animal Behaviour 2000 USA  3.068 178
alternative reproductive tactics favour
alternative phenotypes?
Male dimorphisms in beetles and
earwigs and the question of Evolution 1991 USA 4.659 174

developmental constraints

2013 Journal Citation Reports

R4 RRIRXEHZHET 10 AT
Table 4 Top 10 journals of paper amount

Impact factors are from 2013 Journal Citation Reports.

Ranking Paper amount Journal Impact factor
1 193 Coleopterists Bulletin 0.726
2 142 Annals of the Entomological Society of America 1.174
3 141 Zootaxa 1.060
4 110 Systematic Entomology 2.553
5 80 Canadian Entomologist 0.667
6 69 Zoologicheskii Zhurnal /

7 62 Journal of Chemical Ecology 2.239
8 61 Entomologiste (Paris) /
9 59 Entomologicheskoe Obozrenie /
10 58 European Journal of Entomology 1.076
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Table 5 Top 10 journals of impact factor
No. Journal Impact factor Paper amount
1 Nature 42.351 8
2 Science 31.477 6
3 Molecular Biology and Evolution 14.308 5
4 Ecology Letters 13.042 1
5 Annual Review of Entomology 13.021 3
6 Genes & Development 12.639 1
7 Systematic Biology 11.532 10
8 Nature Communications 10.742 2
9 Current Biology 9.916 7
10 Proceedings of thelNational Academy‘of Sciences of the 9.809 14
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1964—1973 et al. 2002 Weide et al. 2010
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Table 6 Paper amount and times cited of four stages

Ranking Stages Paper amount Times cited Times cited per paper
1 Adult 7 383 46 078 6.24
2 Larva 1 469 8321 5.66
3 Egg 324 2250 6.94
4 Pupa 267 1273 4.77
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