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GRAPHICAL ABSTRACT ABSTRACT

The effects of egg size and egg shape type on external egg

Lohman brown
y sauds characteristics were studied. A 3x3 factorial experiment was conducted
Fegsize Fagshape e Length - E"fela‘l"} widtn using a completely randomized design (CRD). The first factor was egg size,
‘ e ’ Sy N including size 1, size 2, and size 3. The second factor was egg shape type,
1

Exeshaponype  CONSIStiNg oOf pointed eggs, standard-shaped eggs, and round eggs. Data

N
Eggsize {
Eggsize2;n=70 » Standard egg 1 \
60-64g o H
\ !
1
Eggsize3;n=70 ,
sen . Round egg Weight
n=109

—  Positive

== Negative significantly influenced egg weight, egg length, egg width, and surface area.
The egg shape factor significantly affected egg length, egg width, egg index, and yolk color, as measured by a colorimeter. The interaction
between egg size and egg shape significantly influenced egg length and egg index. Correlation analysis showed that egg weight was positively
correlated with egg size, egg length, egg width, and surface area, but not with the egg index. Egg shape was correlated with egg length, egg

collected includes egg weight, egg index, eggshell color, and egg surface

Shell color

area. Statistical analysis was conducted using generalized linear models
Surface area

(GLM) and correlation coefficients. The study found that the egg size factor

width, egg index, eggshell color, and yolk color, which in turn were correlated with values measured by the colorimeter. In summary, both egg
size and egg shape influence certain external characteristics of eggs. The findings of this study may be useful in the design of breeding programs.
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3. NAN15I8LATIN5al
nansanwiluafeinuin dwinlaieest
msnszaresatumusalefismuaduues Tay
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Table 1 Descriptive statistics of egg in this study include egg weight and shape index by egg size

Egg size Egg weight (grams) Shape index’
Mean + SD'  Minimum Maximum  Mean £ SD'  Minimum Maximum
1 70.41 + 1.62 68.81 73.70 76.57 + 4.06 69.45 96.42
2 65.62 + 1.60 62.61 69.22 75.80 + 4.32 66.80 99.25
3 61.35 + 1.95 56.58 64.82 76.03 + 2.06 70.65 81.28
Total 65.80 + 4.09 56.58 73.70 76.13 + 3.62 66.80 99.25

'SD = Standard deviations 2Shape index = (egg length/egg width) * 100

dlavhnsinszdendaiineslinuinandiles
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Table 2 Least squares means and standard errors for the effect of egg size on external egg

characteristics

Characteristics Egg sizes SEM' p-values
1 2 3

Egg weight (g) 7041 + 1.62°  65.62 + 1.60° 61.35 + 1.95° 0.12 < 0.001

Egg length (mm) 58.05 + 2.46° 57.19 = 1.69° 5559 + 1.14° 0.13 < 0.001

Egg width (mm) 44.36 + 0.86° 4330 + 1.81° 42.25 + 0.67° 0.08 < 0.001

Shape index 7657 +4.06 7580 £4.32  76.03 £ 2.06 0.25 0.435
Egg shell color

Fan 6.60 = 1.17 6.09 = 0.96 6.23 + 1.09 0.07 0.601

L* 59.51 +351 58.09 + 3.46  58.37 + 4.00 0.25 0.053

a* 1757 £270 1798 £3.78 1777 +294 0.22 0.755

b* 2545 +3.40 2588 +321 25.62+3.60 0.24 0.757

E 67.25+ 273 66.29 £ 297 6639 + 291 0.19 0.101

Egg surface area (cm”)  80.05 = 1.31°  76.17 +1.31°  72.36 + 1.63° 0.09 < 0.001

Means in the same row followed by the same letter are not significantly different by GLM at p = 0.05

'SEM = standard error of the mean

Note: Fan = Egg shell color guide score, L* = Clarity of the color, a* = Color position between green and red

b* = Color position between blue and yellow, E = Lower E value the darker the color

nnsanedievhnmsuanafuinesly
we (Shape index) Fslauusnauludu 3 nau leun
I9fifivsaunan (Sharp eeg; SI < 72) lafidnsaund
(Standard egg; SI = 72 - 76) way I9fifivsanay
(Round egg; Sl > 76) Ingnuinladulvafidnwey
Ju lfidnseunfuazlansenay (Table 3) Tagnu
Shminadsvemsdlans 3 Ussianiidade
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funaves De Oliveira-Boreli et al. (2023) [12] &4
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Table 3 Eggs shape type classified with respect to shape by egg size

Egg characteristics

Egg shape types

Sharp egg Standard egg Round egg
Shape index <72 72-176 > 76
1 6 26 38
2 10 25 35
3 a4 30 36
Total 20° (9.5%) 81" (38.6%) 109° (51.9%)

Means in the same row followed by the same letter are not significantly different by GLM at p = 0.05

Table 4 Descriptive statistics of egg in this study include egg weight and shape index by egg shape type

Egg shape type N' Egg weight (grams) Shape index
Mean # SD* Minimum  Maximum Mean + SD’> Minimum Maximum
Sharp egg 20 66.27 + 4.05 58.01 72.71 70.13 + 1.58 66.80 71.83
Standard egg 81 6538 +4.08 57.89 73.70 74.43 + 1.03 72.29 75.99
Round egg 109 66.02 + 4.12 56.58 72.88 78.50 + 3.11 76.08 99.25

'N = Number of observations
’SD = Standard deviations
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Table 5 Least squares means and standard errors for the effect of egg shape type on external egg

characteristics

Characteristics Egg shape types SEM' P-values
Sharp egg  Standard egg  Round egg

Egg weight (g) 66.27 +0.92  65.38 £ 0.46  66.02 = 0.39 0.28 0.495

Egg length (mm) 60.32 + 0.36° 57.58 + 0.18" 5584 + 0.15° 0.11 <.0001

Egg width (mm) 42.28 + 0.31° 4284 + 0.15° 43.82 + 0.13° 0.09 <.0001

Shape index 70.13 £ 0.53°  74.43 £ 026" 7850 + 0.23° 0.16 <.0001
Egg shell color

Fan 5.40 £ 0.23° 6.11+0.12° 627 +0.10° 0.07 0.0037

L* 59.45 +0.83 5891 +0.41 5832+ 0.35 0.25 0.3303

a* 1771 £0.71 1787+ 035 17.71 £0.30 0.21 0.9390

b* 2593 +0.76 2557 +£0.38 25.66 = 0.33 0.23 0.9114

E 67.41 +0.65 66.52+0.32 66.34 +0.28 0.20 0.2273

Egg surface area (cm?) 76.68 £ 0.75 7594 + 037 76.46 £ 0.32 0.23 0.4947

Mean in the same row followed by the same latter are not significantly different by GLM at p = 0.05

'SEM = standard error of the mean

Note: Fan = Egg shell color guide score, L* = Clarity of the color, a* = Color position between green and

red, b* = Color position between blue and yellow, E = Lower E value the darker the color
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Table 6 Pearson’s correlation coefficient among different egg characteristics and P-values of each

characteristic

w Size EL EW S| Type Fan CL CA CB CE SA
w 1
Size -0.90614 1
*%
EL 0.53345  -0.47910 1
*% **
EwW 0.63626  -0.57911  0.12329 1
*% *x Ns
Sl 0.05953  -0.06070  -0.68884  0.63015 1
ns ns *x %
Type 0.02552  0.00000 -0.64432  0.37479  0.75569 1
ns ns *x % %
Fan -0.07644  0.06536  -0.15352  0.00761  0.11471  0.20223 1
ns ns * ns ns **
CcL 0.11549  -0.12684  0.12196  0.06354  -0.04397 -0.10311 -0.57864 1
ns ns Ns ns ns ns o
CA -0.00496  0.02508 -0.03921  0.01077  0.03893 -0.01268  0.35687  -0.54033 1
ns ns Ns ns ns ns o o
CB -0.03798  0.02055 -0.10316 -0.04515  0.04654 -0.01022  0.04000 -0.24688  0.33712 1
ns ns Ns ns ns ns ns o *
CE 0.10725 -0.12051  0.07829  0.04972 -0.02002 -0.11916 -0.53894  0.84471 -0.20324  0.27266 1
ns ns Ns ns ns ns o e o **
SA 0.99996 -0.90574  0.53369  0.63641  0.05945  0.02536 -0.07684  0.11474 -0.00477 -0.03813  0.10644 1
** ** ** ** ns ns ns ns ns ns ns

Note: W = Egg weight, Size = Egg size (¢), EL = Egg length (mm), EW = Egg width (mm), SI = Shape index, Fan
= Egg shell color guide

L* = Clarity of the color, a* = Color position between green and red, b* = Color position between blue and
yellow

E = Lower E value the darker the color, ESA = Egg surface area (cm’)

ns = Non-significant, * = Significant (p < 0.05), ** = Highly significant (p < 0.01)
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