Big houses, big cars, superguppies and
the costs of producing sperm
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Life history theory assumes that the investment in reproduction is constrained by trade-offs with survival, because resources are limited and their allocation to
different costly tasks cannot proceed independently [1-3]. Negative genetic correlations are therefore expected to arise, for example, between reproduction
and survival, and, in polyandrous species, between pre- and postcopulatory traits [4, 5]. Because producing competitive ejaculates is costly, an increased
postcopulatory success can only be attained at the expenses of traits involved in mate acquisition and/or survival. Interspecifically, increased levels of sperm
competition are nearly universally associated with increased sperm production, yet the evolutionary consequences of sperm production at the intraspecific
level are much less known. Using artificial selection, we investigated the trade-offs between sperm number and both reproductive (pre- and post-copulatory)
and survival traits in the guppy (Poecilia reticulata), a species in which the number of sperm is the main predictor of postcopulatory success [6].

Methods We performed a bi-directional artificial selection experiment for sperm production (no. of sperm stripped at
rest) by selecting, at each generation, 20 males out of 100 with highest sperm () and lowest sperm
production (), + 1 unselected control group. Each selection line was replicated twice. Male traits were
measured in the 15t and 2"9 generation of selection (F1 and F2). See table 1 for details.

SET]IE3 Sperm production in HSP and LSP lines differed significantly from the control group (F1: F, ;44 =34.33, p <
0.001; F2: F, 3,,=38.19, p < 0.001) and this effect was consistent across replicates.

Table 1 shows the effect of selection for sperm production on other fitness related male traits and the relative
statistical test for/comparison. In all cases in which selection lines were significantly different, HSP
males performed relatively better than LSP males.
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Pre-copulatory traits Area of coloured spots

Sexual behaviour (Courtship + Sneaky attempts) F1:t.,=2.20, p = 0.032 1
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