
Insemination challenge: effect of age on sperm 

allocation in Armadillidium vulgare
Charlotte DEPEUX1, 2, Simon ROY1

, Jérôme MOREAU3, Jean-François LEMAÎTRE2, François-Xavier DECHAUME-MONCHARMONT4, Tiffany
LAVERRE1, Hélène PAUHLAC1, Jean-Michel GAILLARD2, Sophie BELTRAN-BECH1

Corresponding author: charlotte.depeux@gmail.com 1 Université de Poitiers, Laboratoire Ecologie et Biologie des interactions EBI, UMR CNRS 7267, 5 rue Albert Turpin, TSA 51106 86073 POITIERS Cedex 9, France. 2 Université Lyon 1, 

Laboratoire de Biométrie et Biologie Evolutive UMR CNRS 558, 43 Boulevard du 11 novembre 1918, 69622 Villeurbanne cedex, France. 3 Université de Bourgogne, Laboratoire Biogéosciences, UMR CNRS 6282, 6 Boulevard Gabriel, 21000 Dijon, 
France.4 Université de Lyon, Université Lyon 1, CNRS, LEHNA, UMR 5023, 6 rue Raphaël Dubois,69622 Villeurbanne Cedex, France

With age, indeterminate growers increase in size, consequently in their physical capacities for
reproduction. Indeed, in the common woodlouse Armadillidium vulgare, the size of the
gonads is proportional to the size of the individuals, and old males have a higher sperm stock
than young ones. Thus, these organisms would go against the process of reproductive
senescence observed in most organisms. In order to test this hypothesis, we performed a
sperm depletion experiment in 1- and 2-years-old virgin males.

(1) (2)

The protocol presented in Figure 1 consisted
in proposing to each male of 1 year old
(N=15) or 2-years-old (N=15) 12 receptive
females of 1-year-old and of intermediate size
at a rate of 3 females per evening for 4 days.
At the end of the night spent with the males,
the females were dissected in order to
observe if insemination occurred in their two
oviducts (Figure 2) and, in this case, to collect
sperm for counting.
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Figure 1: Experimental design
Figure 2: Photography of an empty oviduct (1) and of  an 
inseminated oviduct (2) of Armadilidium vullgare (x10)

Although we didn’t find different strategies between old and young males at a day scale, we were able to show less
insemination success for old males than for young males. Two mechanisms could explain this result: (1) Old males
could be less efficient in the reproductive sequence; (2) Females could refuse to breed with old males. Many studies
are needed to understand why old males have less access to reproduction than young ones. To conclude, a decrease
in this insemination success could be an explanation of the reproductive senescence we observed in this
indeterminate grower (Depeux et al., 2020, JEB).
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Figure 3: Boxplot of the number of inseminated oviducts per day (A) and cumulative 
number of inseminated oviducts per day (B) according to male’s age. 

Figure 4: Boxplot of the total allocated sperm per day (A) and cumulative allocated 
sperm per day (B) according to male’s age. 

In the first day, young and old males inseminated more oviducts
than the third or fourth days (Respectively: Estimate ±
sd=1.1±0.39, P=0.006; Estimate ± sd=0.8±0.39, P=0.04; Figure
3A). Moreover, at the end of the experiment, old males
inseminated less oviducts than young ones (Estimate ± sd=-
0.65±0.28, F-value1=5.53, P=0.02, Figure 3B).

As well in young and old males, the quantity of sperm
decreased between the first and the third and fourth days
(Respectively: Estimate ± sd=-277233 ± 107247, P=0.011;
Estimate ± sd=-265900 ± 107247, P=0.015, Figure 4A). At the
end of the experiment, old individuals had allocated
significantly less sperm than old ones (Estimate ±
sd=308725±96385, F-value1=10.26, P=0.002, Figure 4B).
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