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Table 1. Grand mean estimates of egg size traits and within-clutch repeatabilities of egg-size traits of Rol-
lers (N = 261 eggs; from 79 clutches).

Egg trait Mean ± SE R ± SE F
71, 182

p

Egg length (mm) 35.84 ± 0.15 0.72 ± 0.04 10.11 < 0.0001
Egg breadth (mm) 27.86 ± 0.14 0.75 ± 0.04 11.99 < 0.0001
Egg volume (cm

3
) 14.09 ± 0.21 0.81 ± 0.03 16.30 < 0.0001

Egg shape (%) 78.57 ± 0.40 0.51 ± 0.06 4.70 < 0.0001

Table 2. Effects of year, clutch size, laying date and their interactions on egg traits as analysed using four
separate linear mixed models, with clutch ID treated as fandom factors; CS – clutch size (mean-centered),
LD – laying date (mean-centered). N = 4 eggs (2 clutches) in 1990, 6 (2) in 1991, 25 (10) in 1992, 38 (12)
in 1993, 55 (15) in 1994, 66 (17) in 1995 and 67 (21) in 1996.

Y-variable Effect Estimate ± SE F df p

Egg length Year multiple 1.82 6; 72.1 0.107
CS –0.196 ± 0.184 1.13 1; 73.2 0.291
LD –0.045 ± 0.099 0.02 1; 69.1 0.651
Clutch SD 1.445 – – –
Res. SD 0.581 – – –

Egg breadth Year multiple 0.82 6; 68.5 0.556
CS 0.079 ± 0.164 3.01 1; 71.6 0.087
LD –0.113 ± 0.060 3.57 1; 63.6 0.063
Year × CS multiple 2.84 6; 68.4 0.016
Clutch SD 0.505 – – –
Res. SD 0.214 – – –

Egg volume Year multiple 1.28 6; 67.8 0.277
CS 0.087 ± 0.243 1.59 1; 69.9 0.212
LD –0.145 ± 0.090 2.58 1; 63.9 0.113
Year × CS multiple 3.05 6; 67.7 0.011
Clutch SD 1.167 – – –
Res. SD 0.356 – – –

Egg shape CS 0.612 ± 0.304 4.05 1; 80.6 0.048
LD –0.346 ± 0.149 5.39 1; 73.5 0.023
Clutch SD 3.848 – – –
Res. SD 4.015 – – –
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Table 3. Relationship between hatching success
(binomial response variable: the number of hatch-
lings in relation to clutch size) and per-clutch mean
egg volume and shape of Rollers, tested using a
generalized linear mixed model, with logit link func-
tion and year as a random factor. Random effects:
SD = 6.502, residual SD = 1.0.

Covariate (X) Estimate ± SE F
1, 74

p

Mean egg volume 0.441 ± 0.135 10.71 0.002
Mean egg shape 0.191 ± 0.062 9.46 0.003
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