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Abstract

In the Japanese horned beetle Trypoxylus dichotomus septentrionalis, males are
dimorphic in horn size (Fig. 1) and often fight with other males for food or females. Iguchi
(2001) showed that large males tended to show fighting behavior more frequently than
small males (Fig. 2, Mann-Whitney U-test, p < 0.01). This result was also confirmed by
Brunner—Munzel test in this review (p < 0.01). However, in some cases, small males also
show fighting behavior as frequently as large males, and therefore the variance of the
number of fights was larger in small males than in large males (Fig. 2, F-test, p < 0.01).
As a result, the horn size of small males did not influence the frequency of fights (Fig. 2,
Kendall rank correlation, z = 0.354, p > 0.1). In horned beetles, small males tend to adopt
alternative tactics such as sneak mating (Eberhard 1980, 1982; Emlen 1997; Hongo 2003;
Karino and Niiyama 2006; Moczek and Emlen 2000; Siva-Jothy 1987). In the case of T.
d. septentrionalis, small males seem to adopt flexible tactics in fighting frequency as well
as alternative mating tactics.
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Fig. 1. Bimodal distribution of horn lengths (adopted from Iguchi 2001, Fig. 1).
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Fig. 2. Relationship between horn length and frequency of fights (adopted from Iguchi
2001, Fig. 3).
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Fig. 3. Logistic curve fitted to horn size in Copris ochus. (adopted from Iguchi 2014, Fig.
1).

IO OFHROKMHEIIFHFNTHY, HRLELKS CLick-T, BEHES
MEAERL XS T 5, —HT, MR, L2802, oz vk
WeEPL, L cwaER2HoC, BHGECPHMEES LI LTS, T
RN alternative tactics & 2>, U ZSEIRANT alternative reproductive tactics
Ewnd, ELINE, AT PLAVIERLT, 77K LY, LI, B
—IC RSN B{TEITH 5,

H 7 b Ly DR ICEE LT ix, Eberhard (1980, 1982), Emlen (1997),
Hongo (2003), Karino and Niiyama (2006), Moczek and Emlen (2000), Siva-Jothy (1987)
T EBHTEL T B,

Eberhard (1982) i X #1iX, Podischnus agenor T, /NEUEEAKIARE X 0 2=
FHcseic B L, 23R e LT, WM OMOBGFSHE Z I L % DICKT -
TWb, 27 LIADOWHET, HADH 7+ &> % EEBRWICH R T, K
REEDI1Z 5 2/ NUHEX v e b 32 3 2 M A H %5 (Fig. 4) . HRDH 7 b
LY TIE, M &b HBEHHICEIL Tk, KEARV9 4 AR KREAAHICR
TWw3LIFEARVWESITH B,



50 7 1999
4 (o]
40 O@O{JO
Body C0
30 1 o 0

200 1

=

Male adult body or horn length (mm) Male adult body or hom length (mm)
W
=

40 7

30 A

20 1

10

0 T T T T 1
22 20 03 12 19 26
July August

Dates of male adult emergence

Fig. 4. Larger males emerge earlier in the season in the horned beetle Trypoxylus
dichotomus septentrionalis. (adopted from Iguchi 2006, Fig. 1).
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A strategy is a genetically based program.
A tactic is a phenotype that results from a strategy.
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