WAWNEAT 47 TUNWLAE 2 : (2562) KHON KAEN AGR. J. 47 SUPPL. 2 : (2019).

ANANNUErasRilRanldsannaneeld aawsllildngniass
TulseEauszuuiiln

Association of eggshell colors on egg physiological traits of laying hens
raised in open-building system

Bewas laznayguna™, aunen yarsuna’, 3w netluawed, s yaunsa'
N gAY, §IiAF Bnsunasey, §5en nawwd, NARsT Ngtiunss
TANH WANT' WAS TRET ATIIAITTOL

Teerapong Jaichansukkit', Sonthaya Moonsrikeaw', Wisit Ketpanyapong',
Sahat Nuchanart', Mana Suphadee', Dhanishivash Chitthathanasesth’,
Suriya Kaewkong', Kulisara Marupanthorn', Chusak Pulmar"

and Chonticha Sriwongwan'

UNAREa: mmﬂmmm mmnﬂummm@ﬂﬂmmmﬁuwuﬁm@mLﬂ@@ﬂiﬁnmmnwmmwmmwm
vedliffAThaadiuasdmaseuluulilifidadhdntewln Taafusesndd sruam 120 Was
sTvdnaReuiueney WA, 2561 D9 ihaunaAN WA, 2561 A nuallilaiug Lonmann brown @ 80
&mnsf auau 185 A mﬂl,@m'luiﬁl,a@uimULﬂm AneaugiAne T Anlzenlddalans (SCT) &
wlaanlddaunans (SCM) mﬂmﬂhmuﬁm (SCB) Auldenldiads (SCA) Auvuaenlddouans
(STT) Anymilaenlidaunans (STM) mwwu%ﬂmnﬁ@amm (STB) At lAenlsiade (STA)
vhveinlaiavun (ETW) muumﬂ@@ﬂ”lfu (ESW) ﬁmmum@@ﬂh (SWR) Aauenalal (ELT) aaguninela
(EWD) uay mmuiﬂmﬂm (ESI) qmmku@mmmmummﬂ@@ﬂmwum A Arealaenl @ mmm@mu
uazdinadew) meummmmmm@famﬂuﬂ@fwau TifiAendtinmaiia (DBC) FAnnnsasiienaes
LastiaendnlafiTiAenanmagau (LBC) Wi 25.26%, 27.85%, 25.56% Ua 26.47% &3 SCT,
SCM, SCB a2 SCA ANansiu (P<0.001) i DBC HAanununaasdasnlininndnlad LBC windu 0.06,
0.02, 0.03 Az 0.02 HA. AFy STT, STM, STB az STA ANNANAL (P<0.01) i DBC TETW waz ESW
tiaendila LBC winfdu 8.71 uag 0.27 niu Auad (P<0.01) 14 DBC mm:rmvw,ﬂumqmmmnmﬂ
97 LBC (P= -0.016) LTS T Wi Rendthmaduildnnagn uwiriRenlduunndnldd
flRenli@inmaden

AdAy: dudanld, ansusnisaranetaecld, wilnld, TeFeuszuuila

" gaamndmarnans anzmalulatinaineasuazanavnssinems svanedamaulatdnmusnagissonil A nsruasdsegsen 13000
Department of Animal Science, Faculty of Agricultural Technology and Agro-Industry, Rajamangala University of Technology Suvamabhumi,
Phranakhon Si Ayutthaya 13000

" Corresponding author: teerapong.j@rmutsb.ac.th



920 WANERT 47 aUUNAE 2 : (2562)

ABSTRACT: The objective of this study was to investigate the association between eggshell colors
on egg physiological traits of dark shell color and light shell color of laying hens raised in open-
building system. Amount of 120 eggs were collected during September 2018 to October 2018. Eighty
weeks old of 185 Lohmann brown laying hens were used in this study. These studied traits included
egg shell color at tip (SCT), egg shell color at middle (SCM), egg shell color at base (SCB), average
of egg shell color (SCA), egg shell thickness at tip (STT), egg shell thickness at middle (STM), egg
shell thickness at base (STB), average of egg shell thickness (STA), egg total weight (ETW), egg shell
weight (ESW), egg shell weight ratio (SWR), egg length (ELT), egg width (EWD) and egg shape index
(ESI). The fixed linear model included eggshell color (dark brown and light brown) as fixed effect,
while residual was random effect. Dark brown eggshell color (DBC) presented lower reflectivity than
light brown eggshell color (LBC). There were 25.26%, 27.85%, 25.56% and 26.47% for SCT, SCM,
SCB and SCA, respectively (P<0.001). The DBC had thicker eggshell than LBC. The difference was
0.06, 0.02, 0.03 and 0.02 mm. for STT, STM, STB and STA, accordingly (P<0.01). The DBC also had
lower ETW and ESW than LBC for 8.71 and 0.27 grams, respectively (P<0.01). Moreover, the DBC
showed the more circle shape than LBC (P=0.016). These results indicated that the DBC had smaller
egg size, but thicker eggshell than LBC.

Keywords: Eggshell color, egg physiological traits, laying hen, open-building system
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Trait n Mean (SD) Maximum  Minimum Median  Mode

Egg shell color (%)

at tip (SCT) 119 38.94 (14.34) 64.50 17.10 35.20 29.60

at middle (SCM) 115 40.48 (15.44) 67.30 19.70 4150 22.30

at base (SCB) 112 32.45(14.92) 65.50 15.10 32.45 18.60

Average (SCA) 116 38.97 (14.83) 63.50 18.93 37.35  26.07
Egg shell thickness (mm)

at tip (STT) 117 0.32 (0.05) 0.43 0.20 0.32 0.31

at middle (STM) 117 0.33 (0.03) 0.40 0.26 0.33 0.31

at base (STB) 117 0.31(0.04) 0.40 0.23 0.32 0.32

Average (STA) 119 0.32 (0.03) 0.42 0.22 0.32 0.31
Egg weight

Total weight (ETW, g) 118 61.49 (6.92) 78.30 50.3 59.35  52.60

Shell weight (ESW, g) 117 5.58 (0.50) 7.14 4.36 5.57 5.51
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Table 2 Least squares means and standard errors for studied traits
Trait Type of eggshell color P-value
Dark shell color Light shell color
Egg shell color (%)
at tip (SCT) 26.21+0.79° 51.47 +0.78° <0.001
at middle (SCM) 26.43 +0.77° 54.28 +0.76° <0.001
at base (SCB) 24.33 + 0.83° 49.89 + 0.87° <0.001
Average (SCA) 25.71 £ 0.69° 52.18 + 0.69" <0.001
Egg shell thickness (mm)
at tip (STT) 0.35+0.01° 0.29 + 0.01° <0.001
at middle (STM) 0.34 +0.01° 0.32+0.01° 0.002
at base (STB) 0.33+0.01° 0.30 +0.01° 0.002
Average (STA) 0.32+0.01° 0.30 + 0.01° <0.001
Egg weight
Total weight (ETW, g) 57.14 +0.70° 65.85 + 0.70° <0.001
Shell weight (ESW, g) 5.45+0.06° 5.72 +0.06° 0.003
Shell weight ratio (SWR %) 9.54 +0.11° 8.48 +0.11° <0.001
Egg shape
Length (ELT, mm) 63.60 + 0.57° 68.58 + 0.57° <0.001
Width (EWD, mm) 47.70 £ 0.41° 50.59 + 0.41° <0.001
Shape index (ESI, %) 75.05 + 0.35° 73.83 + 0.35° 0.016
Anavuzeadaenldluldffilaend  AerdaAian 3 AUMES WaZTINNNAWILAN
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Figure 1 Phenotypic correlation between average eggshell color and average eggshell thickness
(STA), total egg weight (ETW), eggshell weight (ESW), shell weight ratio (SWR), egg length (ELT),
egg width (EWD) and egg shape index (ESI) for dark shell color (a) and light shell color (b).
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