Supplementary information

Hierarchical random-slope GLMMs accounting for variation among replicate lines
To account explicitly for variation among replicate lines in their responses to male treatment, we additionally fitted hierarchical generalized linear mixed models (GLMMs) following the model structure proposed in the previous review and based on the recommendations of Arnqvist (2020). Female evolutionary treatment (C vs. IM), male treatment (untreated vs. irradiated), and their interaction were included as fixed effects. Female replicate line was defined as the interaction between female evolutionary treatment and replicate identity and was included as a random intercept. A random slope for male treatment within female replicate line was additionally included to allow the effect of male treatment to vary among replicate lines. Thus, the general random-effects structure was (1 + male treatment | female replicate line).

Response distributions were selected according to the characteristics of each response variable. Mating acceptance was analysed using a binomial distribution with a logit link. Copulation latency and copulation duration were analysed using Gamma distributions with log links. The number of copulations, number of hatched larvae, and degree of polyandry were analysed using negative-binomial distributions with log links. Hatching rate was analysed using a beta-binomial model based on the numbers of hatched and unhatched eggs.

Models were fitted using the glmmTMB package in R. Statistical significance of female evolutionary treatment, male treatment, and their interaction was evaluated using Type II Wald χ² tests. The results of these hierarchical random-slope GLMMs are presented in Table S1.


Parametric-bootstrap assessment of GLMM fixed effects
[bookmark: _GoBack]To evaluate whether statistical inference from the GLMMs was sensitive to reliance on asymptotic Wald tests, we additionally evaluated fixed effects using parametric-bootstrap likelihood-ratio tests. For each fixed effect, the likelihood-ratio statistic was obtained by comparing the relevant full and reduced models. We generated 999 parametric bootstrap samples under the corresponding reduced model and calculated the bootstrap P value from the resulting distribution of likelihood-ratio statistics. The same response distributions and link functions as in the corresponding GLMM analyses were retained, and replicate line identity was included as a random intercept. Overall, the parametric-bootstrap analyses yielded broadly similar patterns to the Wald tests, although statistical support differed for some effects. For mating acceptance, significant effects were detected for female evolutionary treatment and male treatment, whereas their interaction was not significant. For copulation latency, female treatment, male treatment, and their interaction were all significant. For copulation duration, male treatment and the female × male interaction were significant, whereas female treatment was not. The number of copulations was significantly affected by female treatment but not by male treatment or their interaction. For both hatching success and the number of hatched larvae, male treatment was significant, whereas female treatment and the interaction were not significant. Finally, the degree of polyandry was significantly affected by male treatment, whereas the effect of female treatment did not reach statistical significance (P = 0.055) and the female × male interaction was not significant. Bootstrap fitting was highly successful across analyses, with 959–999 valid replicates out of 999 simulations for each test.

Table S1. Results of hierarchical random-slope generalized linear mixed models accounting for variation among female replicate lines in their responses to male treatment. Female evolutionary treatment (C vs. IM), male treatment (untreated vs. irradiated), and their interaction were included as fixed effects. Female replicate line (defined as the interaction between female evolutionary treatment and replicate identity) was fitted as a random intercept with a random slope for male treatment. Statistical significance was assessed using Type II Wald χ² tests.
	Trait
	Female treatment
	　
	Male treatment
	　
	Female × Male

	
	χ² (P)
	
	χ² (P)
	
	χ² (P)

	Mating acceptance
	5.19 (0.023)
	
	18.89 (< 0.001)
	
	0.71 (0.400)

	Copulation latency
	11.01 (< 0.001)
	
	5.35 (0.021)
	
	8.80 (0.003)

	Copulation duration
	4.66 (0.031)
	
	3.80 (0.051)
	
	8.21 (0.004)

	Number of copulations
	7.95 (0.0048)
	
	0.43 (0.514)
	
	0.91 (0.341)

	Number of eggs laid
	ns
	
	ns
	
	ns

	Hatching success
	0.66 (0.417)
	
	26.19 (< 0.001)
	
	0.18 (0.669)

	Number of hatched larvae
	0.18 (0.671)
	
	15.83 (< 0.001)
	
	0.21 (0.644)

	Degree of polyandry
	6.37 (0.0116)
	
	55.04 (< 0.001)
	
	1.47 (0.226)





Table S2. Results of parametric-bootstrap likelihood-ratio tests used to assess the robustness of fixed-effect inference in the generalized linear mixed models. Female evolutionary treatment (C vs. IM), male treatment (untreated vs. irradiated), and their interaction were evaluated by comparisons between nested generalized linear mixed models. Replicate line identity was included as a random intercept in all models. For each effect, the likelihood-ratio (LR) statistic was calculated by comparing the relevant full and reduced models, and statistical significance was evaluated using parametric bootstrap under the reduced model with 999 simulations. The number of successfully fitted bootstrap replicates is also shown. Response distributions and link functions were identical to those used in the corresponding GLMM analyses. Significant effects at P < 0.05 are shown in bold.
	Trait
	Effect
	LR
	Bootstrap P
	Valid bootstrap replicates

	Mating acceptance
	Female treatment
	5.17
	0.037
	997/999

	
	Male treatment
	25
	0.001
	999/999

	
	Female × Male
	0.684
	0.472
	967/999

	Copulation latency
	Female treatment
	8.73
	0.006
	999/999

	
	Male treatment
	5.58
	0.028
	999/999

	
	Female × Male
	7.09
	0.01
	999/999

	Copulation duration
	Female treatment
	2.82
	0.111
	999/999

	
	Male treatment
	4.91
	0.033
	999/999

	
	Female × Male
	8.28
	0.006
	999/999

	Number of copulations
	Female treatment
	6.59
	0.026
	959/999

	
	Male treatment
	0.437
	0.523
	968/999

	
	Female × Male
	0.91
	0.354
	959/999

	Hatching success
	Female treatment
	0.659
	0.415
	999/999

	
	Male treatment
	23.79
	0.001
	999/999

	
	Female × Male
	0.183
	0.697
	999/999

	Number of hatched larvae
	Female treatment
	0.18
	0.642
	999/999

	
	Male treatment
	14.6
	0.001
	999/999

	
	Female × Male
	0.213
	0.633
	999/999

	Degree of polyandry
	Female treatment
	4.58
	0.055
	997/999

	
	Male treatment
	55.2
	0.001
	969/999

	　
	Female × Male
	1.46
	0.224
	989/999



