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Comparison of Egg Productivity, Egg Quality, Blood Parameters and
Pre-Laying Behavioral Characteristics of Laying Hens and Poor Laying Hens
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ABSTRACT This study was conducted to compare the egg productivity, egg quality, and blood characteristics of laying hens
with different laying rates, and the frequency and cumulative duration of the sitting behavior observed before laying was
investigated. Twelve 45-week-old Hy-Line Brown laying hens were randomly assigned to two treatment groups with three
replicates. Treatment groups were classified as layers laying over 80%(high egg performance layers; HEP) and layers laying
below 50%(poor egg performance layers; PEP). The experiment lasted 4 weeks. HEP showed higher hen-house egg production
ratio and egg mass and lower feed conversion ratio(FCR) (P<0.05) compared with PEP, although egg weight was higher in
PEP (P<0.05). In terms of egg quality, PEP showed differences in eggshell quality (eggshell color, eggshell thickness, and
eggshell weight) (P<0.05). Additionally, HEP showed high triglycerides(TG), and PEP showed high alanine transaminase(ALT)
level (P<0.05) in serum collected in the morning. In the afternoon, the HEP showed higher lactate dehydrogenase(LDH) levels
(P<0.05). No differences in the Ca: P ratio were observed between layers with different laying rates. One hour before egg
laying, HEP exhibited sitting behavior 4 times on average, each lasting 25 minutes. In conclusion, egg production and quality
differ between HEP and PEP, and HEP showed frequent sitting behavior before egg laying. However, additional research is
necessary to explore approaches other than specific behavioral observation to distinguish poor layers in the flock for
application in farms.

(Key words: laying hen, egg production, egg quality, blood characteristic, behavior observation)
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Table 1. Egg productivity of high- and low-productivity hens
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zt ]t A gk gl gk 232 Statistical Analysis
System(SAS Institute Inc., Cary, NC, USA)E ©]83}0] ttest=
g 7t FHgke vwsigck AEarte] (oA ARe
Duncan’s multiple range testS ©|-85}o] 2] 4% P<0.05°14]
RS =

Z 1}

1. b Addky

Ak g Ak of Hof w2 WAL Z = Table 191
e AT 7iAIAIFlA HEPSF PEPE= 242 Aol &
Holz] gsit) 4behE&e 4?—7@4 A% 71759 HEPOI|A
fro)z o7 =9kom(P<0.05), ¢S PEPAA O AT
(P<0.05). AtetaF2 HEPoI| A PEPoﬂ Ha] fojAoz =gk
THP<0.05). APEATH 2 A2l 7ol] WE zlo] & Holz] ¢F
AWk A}EQTFES HEPIA HeFezm Ayt
(P<0.05).

2. Az =&

HEP®} PEPollA o] AlRHE4 4] Z7}+= Table 29 e}
Wt} Haugh units 2 W 10] 7 *2jol] w2 f-o)3}
= ok FEAe PEPYE H& g Wl om(P<0.05),

Item HEP PEP SEM' P-values
Initial body weight (g) 2,056.7 2,424.0 99.22 0.114
HHEP (%) 96.43" 30.36° 16.33 0.013
Egg weight (g) 64.60° 67.10° 0.58 <0.001
Egg mass (g/hen/day) 62.30° 2037 10.47 0.015
Feed intake (g/hen/day) 122.50 94.01 9.32 0.122
FCR (g feed/g egg) 1.97° 3.49° 0.35 0.003

' SEM, standard error of the mean.

*» Means in same rows with different superscripts are significantly different (P<0.03).
HEP, layers with a laying rate of over 80%; PEP, layers with a laying rate of below 50%.

HHEP, hen-house egg production.
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Table 2. Egg quality of high- and low-productivity hens
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Item HEP PEP SEM' P-values
Haugh units 80.01 80.05 0.51 0.861
Albumin height (mm) 6.74 6.81 0.06 0.620
Egg shell color 29.53* 25.76° 0.81 0.008
Egg yolk color 5.76¢° 7.03* 0.26 0.016
Egg shell breaking strength (kgf) 342° 4.07° 0.15 0.001
Egg shell thickness (mm) 0.42° 0.45° 0.007 0.005
Egg shell weight (g) 6.92° 757 0.13 <0.001
' SEM, standard error of the mean.
*® Means in same rows with different superscripts are significantly different (P<0.05).
HEP, layers with a laying rate of over 80%; PEP, layers with a laying rate of below 50%.
Z}A4 e HEPAlA o ol F& dzhiS e ATHP<0.05). 4. pteHAle| LEt © dE 5
WSl WA s PEPOIA Eton], AR ma HEPS] Abgt A 1A)7E B¢t 9] A% e vEse}
PEP #2]ellA FolA oz £ YehsthP<0.05). FAAZEE Fig. 20 YERSITE 4531e] Al@713HEt
HEP= 947] &5 W=l 72 fAIAR el fref 2]l Afo
3. €4 =4 S HolA] eiskrh Ak A 1A B o] AEe] W Wl
AlZbo HEPSF PEP] deoff AR &4 A= Eae o 43w B5Hlon, FFe 72 fA] AlE of
Table 3 2 Fig. 13} 2t} o4 9Aldl] FH G HAor &= 25502 Yehyith
PEPIIA fojHo 2 £& ALT $+2 B3, TGE HEP
AN =A BZHJTHP<0.05). 25 9o 2F 3 & Yol A o &

= HEPo|A %2 LDH x5 YERNATHP<0.05). Ca, P<]
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2] ekt

E. odLo|A] HEPE PEPY| W&l =
18]31 ¥ FCRS ES oL, PEPY)
St o8 A= Atghgd] w

Table 3. Blood characteristics of high- and low-productivity hens over time
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Item HEP PEP SEM' P-values
AM 9

AST (U/L) 178.70 210.92 13.04 0.212
ALT (U/L) 4.01° 36.92° 7.36 0.018
Ca (mg/dL) 28.85 30.60 0.84 0.298
P (mg/dL) 7.11 9.29 0.72 0.118
Ca/P 4.10 3.55 0.82 0.264
TCHO (mg/dL) 166.50 381.10 66.23 0.092
TG (mg/dL) 1,658.23° 1,292.68 65.48 <0.001
LDH (mg/dL) 1,965.08 1,692.28 233.85 0.568
CRE (mg/dL) 0.35 0.33 0.007 0.334
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Table 3. Continued

Item HEP PEP SEM' P-values
PM 9

AST (UL) 177.77 210.20 10.94 0.127
ALT (U/L) 4.62 11.05 3.60 0.377
Ca (mg/dL) 30.11 29.38 0.61 0.558
P (mg/dL) 7.64 7.59 0.59 0.973
Ca/P 4.00 4.16 0.80 0.743
TCHO (mg/dL) 188.95 366.80 67.08 0.178
TG (mg/dL) 1,431.63 1,409.60 56.90 0.851
LDH (mg/dL) 893.28° 599.66° 75.43 0.035
CRE (mg/dL) 0.33 0.34 0.005 0.141

' SEM, standard error of the mean.

*® Means in same rows with different superscripts are significantly different (P<0.05).

HEP, layers with a laying rate of over 80%; PEP, layers with a laying rate of below 50%.

AST, aspartate aminotransferase; ALT, alanine aminotransferase; Ca, calcium; P, phosphorus; TCHO, total cholesterol; TG, triglycerides;
LDH, lactate dehydrogenase; CRE, creatinine.
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