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Genetic Characterization of Cuticle and Its Association with Eggshell Quality Traits
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Abstract ;: In this study, we evaluated cuticle quality and other eggshell quality traits in the Rhode
Island Red hens, and we also calculated the genetic and phenotypic correlations between cuticle
quality and other eggshells quality traits, which could provide theoretical support for cuticle qual-
ity optimization and breeding in the domestic brown/pink egg layer, as well as enhancement of
antibacterial properties of egg. We measured cuticle qualities of 3 283 Rhode Island Red hens
(120 pedigrees) in Beijing Huadu Yukou Poultry Industry Co. LTD.. Cuticle quality heritability,
genetic and phenotypic correlation between cuticle quality and other eggshell quality traits were

evaluated by DMU software. The results showed that the value of cuticle quality was

i B :2017-08-14

EETH 285 AT CRD BHIF L T8 42 (201303084) s I K [ SR B2 B 4 (31672408) 5 B G AR XY 7 Ml B AR f& & (CARS-41) 5 U5 &6 11 141
BA & 3% 7 (IRT_15R62)

YE & v : 22 (1993, B vl g WS N B, R 3h Wy gt 45 B RP S BFE I 5Y . E-mail: 920130652@qq. com; i @ (1992, &, L7
PO A P S Y844 & Al 5 BRI 5E . E-mail: chenxia_91@163. com. Z=3CIERIBRE N LR —1E&

* BIEEE AVLE, B ##2 . E-mail : jxzheng@ cau. edu. cn



660 Ok OB E v iR

(24.24+9.13)%, and its heritability was 0. 40 (medium heritability). The values of eggshell
color (", a*, b" ), eggshell strength and eggshell thickness were (61. 4544.91), (17. 79+
2.34), (30.59+£2.50), (3.2240.75) kg *+ cm * and (324. 85442. 37) um, respectively. Their
heritability were from 0. 39 to 0. 17, which represented heritability from medium to low. Further-
more, the genetic correlations between cuticle quality and eggshell color (L*, a*, b*) were —0. 49,
0.43 and —0. 27, respectively. Both eggshell strength and eggshell thickness showed weak corre-
lation with cuticle quality, which were 0. 02 and 0. 13, respectively. The genetic correlation
between eggshell strength and eggshell thickness was 0. 72. In conclusion, direct selection of
cuticle quality Chigh heritability) could accelerate genetic progress and improve breeding efficiency.
Selection of cuticle quality might deepen eggshell color, since it was related to the L" , a* and b”*

values. Besides, selection of cuticle quality would not significantly impact eggshell strength and

49 %

thickness owing to low genetic correlations between them.

Key words: cuticle; eggshell quality traits; Rhode Island Red; genetic analysis
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Fig. 1 Comparison of eggshell color before and after MST staining
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Table 1 Descriptive statistics of cuticle and other eggshell quality traits in Rhode Island Red hens

PR ke FEAEL V-1 % T o 22 R R/ %
Trait Week No. Mean value SD cv

JE 7 B 5/ %6 Cuticle quality 36 3283 24.24 9.13 37.56

L~ 36 3 283 61. 45 4.91 7.99

a’ 36 3 283 17.79 2.34 13.13

b* 36 3 283 30. 59 2.50 8. 14
AR/ (kg + cm 7)) 36 3218 3.22 0.75 23. 44
Eggshell strength

E%Efﬁ/pm 36 3 283 324. 85 42.37 13. 04
Eggshell thickness
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Table 2 Estimation of genetic parameters in cuticle and other eggshell quality traits

FEIR Wi A N R BRI
Trait Cuticle quality Eggshell strength Eggshell thickness
W S B Cuticle quality 0. 40 —0.49(0.07) 0.43(0.07) —0.27(0.10) 0.02(0.10) 0.13¢0.11)

L” —0.18 0.33 —0.96(0.04) —0.13(0.11) 0.10¢0.10) 0.25(0.1D)

a’ 0. 40 —0.28 0. 39 0.17¢0.10) 0.16(0.10) 0.21¢0.1D)

b* 0.03 0. 30 0.59 0. 20 —0.03(0.12) 0.23(0.12)
HIem g 0.16 0.13 0. 26 0. 20 0.25 0.72(0.07)
Eggshell strength

EREE 0.15 0. 26 0. 32 0.33 0.57 0.17

Eggshell thickness
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The values on the diagonal are heritability of traits; Values above the diagonal are the genetic correlations among traits; Values below

the diagonal are the phenotypic correlations among traits. The values in brackets are the standard error of the corresponding values
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Table 3 Comparison of the results in this experiment with other researches

(iR INLBEAEZ S

Genetic correlation

PEAR mr SR CFHEeAREE BiE B A U5
Trait Breed Week Mean + SD  Heritability HAHIE AL g e
a b* Eggshell  Eggshell
strength  thickness
JBE 3 BB o5t 5/ % WL 50 26.9048.20 0.27 [18]
Cuticle quality Wi 36 24.2449.13 0.40 BN s
L e 60 62.50 0. 44 —0.85 —0.26 —0.30 [19-20]
a’ Wi 36 61.45+4.91 0.33 —0.96 —0.13 0.08 A B
W 60 17. 90 0.37 0.40 0.30 [19-20]
b We 36 17.79+2. 34 0.39 0.17 0.14 ENSF W
W®HBa 60 28.10 0.27 0.17 [19-20]
Wi 36 30.59%2.50 0.20 —0.06 AR I
EAMEE/ (kg cm ™2 BANEL 40 3.2540.73 0.24 0.73 [21-22]
Eggshell strength 17
w36 3.2240.75 0.25 0.72 AR
HEFCIERE/ pm BE/ANEL 40 325.01+73.26 0.26 [21]
Eggshell thickness 5T
WL 36 324.85+42.37 0.17 AR W
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Data without markers are obtained from the present study
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