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Abstract [Objectives] To investigate whether the stag beetle Dorcus hopei -coexists male trimorphism due to their
remarkable variation in mandible and elytra length, and if so, to determine the relative success of each morph in mate
competition. [Methods] 90 male specimens were classified into three putative morphs on the basis of mandible and elytra
length. Male mating behavior was then filmed using an infrared camera and the relative competitive advantage of each morph
assessed by measuring how long each took to approach female. [Results] « -type males have well-developed mandibles
(14.70-18.84 cm long) and elytra (22.14-25.86 cm long), whereas y -type males have rudimentary mandibles (4.88-8.99 cm
long) and elytra (15.42-19.40 cm long), and p -type males are intermediate in mandible (11.67-15.99 cm) and elytra
(19.24-23.77 cm) length. « males spent more time in close proximity to females than g and y males, and S males

spent more time in close proximity to females than y males. When » males coexisted with other two male morphs, they
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always took more time to approach femaes. The observations implied the males at a disadvantage might benefit indirectly from the

strong competition between two advantaged males.. [Conclusion] Our results suggested that the males of D. hopei are

trimorphic, with three distinct male morphs simultaneously present in the population. Morphs could be ranked in terms of

competitive superiority as follows: « > >y . We speculated that y males as the less strong type would gain opportunities

by drawing on the competition between two competitive morphs.. Further studies will be needed to understand the mating

behavior and tactics among three male morphs. This is the first report of male trimorphism in the Chinese stag beetle. Our

findings provide insights into the understanding and knowledge of multiple phenotypes coexisting within the same species.
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Fig. 2 Measurement and analysis on the male mandible and elytra length of Dorcus hopei
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A. Frequency distribution histogram of the ratio of mandible length to elytralengh in males fitted by mixed model;

B. Scatterplots of allometric relationships between logarithmic mandible length and elytralength (representing body shape)
in males; C. Principal component analysis diagram of relative deformation analysis.
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Fig. 3 Analysison the significance of male trimorphism in mating competition of Dorcus hopei
A, E, |. WilEMEEREMATEIA B EM98r; B, C, D, F, G, H, J, K, L. #EA, EflI =4
AR FINASE 3 FUL B RAVMENE S, 5 T AU MM 5 5 A T T 19 8 25 M 40 A0

A, E,
B

I. Significance analysis of mating competition time between two males with different mandible types;
,C,D,F, G H,J K, L. Significance analysis of mating competition time between the two-type males

after randomly adding the third male on the basis of the groups of A, E and |.
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