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Abstract

The present research aimed to study the sexual size dimorphism of Centrobolus lawrencei previously
thought to be monomorphic. Diplopoda illustrated reversed sexual size dimorphism (SSD) where one sex
was larger than the other. The SSD of C. lawrencei based on variability in length was shown from data
taken in South Africa. Sexual dimorphism was identified through differences in length (t-value=-
3.11362; p-value=0.006223; n=8, 3) but not width (t-value=0.64096; p-value=0.264412; n=8, 3). This
finding together with the lower coefficients of variation in males indicate directional sexual selection on
length.
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1. Introduction

Sexual size dimorphism is prevalent in arthropods and one sex is usually larger than the other
(11, Behavioural patterns such as provisioning versus non-provisioning relate to sexual size
dimorphism (SSD). Diplopoda illustrate reversed SSD and one sex is usually larger & 9.
Diplopoda are underrepresented in allometric analyses of SSD and SSD is known in body
weight, length, width and legs of over half the taxa studied [® 2 13 81 SSD correlates with
factors such as colour, copulation duration, sexes, species, urbanisation and water relations &
121 Diplopoda tend to be similar to the majority of invertebrates where SSD is reversed. It has
consequences for outcomes of sexual encounters in diplopod mating 2% 2, The allometry of
SSD involves the detection of a relationship between body size and SSD and is known by a
rule [10.16.19.22.23] Thjs rule may be explained by sexual selection and fecundity selection 714,
The evolutionary pattern is being resolved in Diplopoda.

A case of SSD has been calculated for Centrobolus lawrencei 1. Here, SSD was re-examined
in C. lawrencei where SSD had been understood as monomorphism in cylindrical sizes. The
present study illustrated the variation in size and length SSD of C. lawrencei and shows how
this variation could have resulted 71,

2. Materials and Methods

The average values of length and width were obtained from 8 male and 3 female individuals of
C. lawrencei. These two factors were analysed from Centrobolus lawrencei: (1) body length
and (2) width. C. lawrencei which were collected, described and identified in South Africa [18],
Body length and width data were inputted into an Excel spreadsheet and averages and standard
deviations calculated from the most used formulae. The basic descriptive figures were then
statistically compared using the online package Socscistatistics.com. Size was not re-
calculated based on the formula for a cylinder (h.m.r?) where h is body length and r half of the
width.

2.1 Statistical analysis

Data were tested for normality with a Kolmogorov-Smirnov  test at
https://www.socscistatistics.com/tests/kolmogorov/Default.aspx. Comparisons between male
and female length and width were made using a T-test for 2 independent means
(https://www.socscistatistics.com/tests/studentttest/Default.aspx). Coefficients of variation
were compared 4,
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3. Results

SSD for Centrobolus lawrencei is shown in sexes which
differed in length (t-value=-3.11362; p-value=0.006223; n=8,
3) but not width (t-value=0.64096; p-value=0.264412; n=8,
3). Mean male length was 43.125mm (S.D.=2.081666;
CV=4.82705159) and mean female length was 32.66667mm
(S.D.=9.291573; CV=28.4435879). When these coefficients
of wvariation were compared they were found to be
significantly different (F=0.03029, DF=7, 2; p=1.00000). The
variation in male and female lengths are displayed in Figure
1.

Fig 1: Centrobolus lawrencei sizes (mm) illustrated as length
showing females (left) and males (right).

4. Discussion

The previous study on SSD in C. lawrencei gave
monomorphism and break the biological rule @ 1. The
finding here shows one sex gets larger than the other with an
increase in body size. SSD was not significantly different
from 1 in this species 4. A suggested cause for SSD in
diplopods is sexual bimaturism 1. Another cause for SSD is
ecological intersexual competition .. The evidence for sexual
selection on the relative size dimorphism in C. lawrencei
indicates size may affect copulation duration [*°1. A conflict of
interests in copulation duration is based on size as seen in C.
inscriptus Bl These outcomes resemble Doratogonus
uncinatus where choice for partners is “size selective” 20 21,
Cross-mating Centrobolus appears to have size assortative
copulation 1,

The lower coefficients of variation in the males indicates
directional sexual selection for length 12, This is similar to
the findings in other millipedes where there is selection on
male length such as male slenderness in Ommatiulus
sempervirilis M. Juliform millipedes all tend to show this
dimorphism with selection for longer males. Studies of
diplopod sexual dimorphism now include SSD from nine taxa
and show tergite widths or length determine size. This affects
allometry in Centrobolus.

5. Conclusion
Precise data for C. lawrencei shows SSD based on variation
in body length with directional selection on male length.
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