Additional file 1: Calculation method to estimate the variance of each life history trait. These calculations were modified from equations used by Verschave [1,2].
For each experiment j, the average worm burden  is assumed to be normally distributed: 

where is the worm burden of the animal i in the experiment j and  the number of animal in the experiment j.
In the same idea, the fecundity is noted, where  is the fecundity of the worm population in the animal i in the experiment j.

a) Establishment trait
The establishment rate (ε) is commonly estimated by the proportion of worms retrieved at necropsy (L4, immature stages and adult worms) divided by the number of larvae inoculated (worm burden/infective dose = WB/ID). So: 

where 

b) Mortality trait
The mortality rate (µ) was estimated as  from Coyne and Smith [3] and its variance was calculated as follows:

where 
Propriety: Using the Taylor series, supposing X as a random variable, and g(.) a transformation :

If , then 
So, 

and, 


c) Fertility trait
The fertility is defined as the average number of eggs excreted by a female worm per day. It is estimated as: 

where is the faecal egg count at necropsy; DFP the daily faeces production and  is the proportion of females.
Propriety: Using Taylor expansions and Stuart and Ord [4], consider two random variables X and Y, we have:

[bookmark: _GoBack]The variance is approximately equal to:


Assuming WB and  independent variables,

d) Sex ratio trait
The sex ratio is defined as the proportion of female worms in the total number of adult worms (. As for the fertility rate trait, the variance is estimated by the ratio of two random variables:
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