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Direct and indirect causal effects of heterozygosity on

fitness-related traits in Alpine ibex
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4. Discussion

Our results revealed HFCs in all analysed fitness-related traits
in male Alpine ibex. We found a positive relationship between
MLH and body mass, with more heterozygous individuals
being heavier. The same relationship was found for horn
growth, with more heterozygous individuals having longer
annual horn growth. In the case of FECs, the relationship was
negative, as expected, with less heterozygous individuals
having the highest FEC.

Direct and indirect causal relationships between individ-
ual genetic variability and life-history traits are not easy to
disentangle, and the effect of MLH on one trait may actually
be mediated by some other trait. Indeed, the traits used to
assess individual quality are often not independent: heavier
males are presumably of higher quality, and they may also
be able to afford to grow bigger horns [64]. Using confir-
matory path analysis, we showed that the effect of MLH on
horn growth was not direct, but was instead mediated by
body mass and FEC: only high-quality males (i.e. with high
levels of heterozygosity) become big (large body mass)
and resistant to parasites (low FEC), and consequently can
afford to also grow long horns. This result supports the
hypothesis that horn growth in male Alpine ibex is an
honest advertisement of individual quality [65], as suggested

by von Hardenberg et al. [38].
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