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OFAEA Wy Fl Wag), M I BT S e dn . [ 4528 ] (1) ZEASIRISAAIIEL, Wy R W 2R T it 2 20
AR E S BE>YN >R ERXS (P<0.01); FhE S HXS RN W,y METZIR U E ST YN XS (P<0.01), {H#
R Fh Wy BT H5 500 W 22 5 (P>0.05); 38 X9 25 19 W TG B0 3 T3 B X F YN A8 (P<0.01);
YN 38 W, B EE 7S50 B fe i (P<0.01), {HAXGF W IS To #2257 (P>0.05); YN XG AL l%ﬂxr%
Wy, ISR B 2 W TREW (P<0.01), YN8 Wy ETREE B 25 TR S B8R EN (P<0.05);
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Comparison of Egg Quality among Three Local
Chicken Breeds in Yunnan Province

LI Tengchuan', GE Changrong’, LI Qihua’, HUANG Shimeng', MA Qiugang'
(1. State Key Laboratory of Animal Nutrition, College of Animal Science and Technology, China Agricultural
University, Beijing 100193, China; 2. Yunnan Key Laboratory of Animal Nutrition and Feed, Faculty of

Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] To compare the egg quality indices of Wuding chicken (WDC), Yanjin black-
bone chicken (YJC) and YN chicken (YNC) endemic to Yunnan, and to reveal the egg quality differ-
ences of Yunnan local chicken. [ Methods] A total of 30 eggs of each of three chicken breeds
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at 24 weeks and 30 weeks of age under the same management conditions were randomly selected
(indicated W,4 and W, respectively), and their egg quality indices were measured and compared.

[ Results | 1) Among different breeds, the egg weight of W,, and W5, among three chicken breeds
showed as YJC>YNC>WDC (P<0.01); the egg shape index of W,, of YJC and WDC was signific-
antly higher than that of YNC (P<0.01), but was no significant difference among the W3, of the three
breeds (P>0.05); the Haugh unit of WDC was significantly higher than that of YJC and YNC (P<
0.01); the eggshell strength of W54 of YNC was highest (P<0.01), but there was no significant differ-
ence among W3 of three breeds (P>0.05); the eggshell thickness of W, of YNC and YJC was signi-
ficantly higher than that of WDC (P<0.01), and the eggshell thickness of W3, of YNC was signific-
antly higher than that of YJC and WDC (£<0.05); the eggshell ratio of YJC was lowest (P<0.01); the
yolk ratio of W,, of YNC and YJC was significantly higher than that of WDC (P<0.01), but there was
no significant difference among the W3 of three breeds (P>0.05); the albumen ratio of W,, of WDC
was significantly higher than that of YNC (P<0.01). The coefficient of variation for egg quality traits
of the three chicken breeds was generally low, of which YNC was the smallest, and the overall uni-
formity of the traits was the best. The coefficient of variation was minimum for egg shape index and
maximum for eggshell strength. 2) Across different ages, from 24 to 30 weeks of age, the egg weight
of the three chicken breeds showed an upward trend, but the eggshell thickness showed a downward
trend; the yolk color and Haugh unit of YJC and YNC showed a downward trend, but that of WDC
showed an upward trend. [ Conclusion] The egg weight of three Yunnan local chicken breeds
ranged from 35.48 to 47.66 g, of which YJC is the heaviest, WDC is the lightest, and egg weight in-
creases with the increase of chicken week age; the eggshell quality of YNC is the best, followed by
WDC, YJC is the worst; the albumen quality of WDC is the best, followed by YNC, and YJC is the
worst; the eggshell thickness decreases with the increase of chicken week age.

Keywords: local chicken breed; egg; age in weeks; egg quality
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PR . TEABEE AN 2447 kg, Hrp
NI A K 20.8 kg, 7ERS TR B Wk
W IR, T 2 A R . XS R
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X EREEEAA YN Y, Y SRl K
Jr XA B IR AN TR A AR IR 3R T R AR
M RAESE X, Hor SO XS AP IR AR F S IE
MEE B AR E, EhE S XS E [ B Tk
AL YN XSS A L0 e IR iGN .
1.2 FEASFR S

HF K. HX-602Z, fEEH 0.1 g, ZZEN
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Tab. 1 Composition and nutritional level of daily diet for
experimental chicken

ZH % composition 5 //% content

FK comn 65.05
A soybean meal 24.20
£ limestone 8.20
IR A Ca(HCO5), 1.70
S4LH NaCl 0.30
DL-# %R DL-methionine 0.12
R T E TR KL microelement premix 0.30
HE %A FPRAEN® multivitamin premix 0.03
SALJERE choline chloride 0.10
E IR nutritional ingredient 7K F level
HL 1/% crude protein 16.04
Rt fE/(MI-kg ') metabolizable energy 11.26
45/% Ca 3.60
J18§/% total phosphorus 0.65
3|4 2 1% /% non-phytate phosphorus 0.39
H % #R/% methionine 0.38
FEH R+t E B2 /% methionine+cystine 0.65
R IR/ % lysine 0.78
(0% /% tryptophan 0.16

e O WMETEBURECE T 5w BRI 416.8 mg, #:66.0 mg,
F¥83.0 mg, £80.0 mg, fl1.0 mg; @ HEAEAKTRE AT IH
Mpeft: 4E/E3KA 11700 U, 4E7E3KD; 3600 U, 4E/E3RE 2110, 4
A HK; 42 mg, Bilk#HE3.0mg, HHEE102mg, MER0.9 mg, ZEES
15.0 mg, MHR45.0 mg, WEWEHES.4 mg, 4EEFHKB), 24.0 ng, EMWE
150.0 ng; @ FHAREFRAKFII A SEME.

Note: @ microelement premix provides the following per kilogram of
diets: copper 6.8 mg, iron 66.0 mg, zinc 83.0 mg, manganese 80.0 mg,
iodine 1.0 mg; @ multivitamin premix provides the following per kilog-
ram of diets: vitamin A 11700 IU, vitamin D5 3 600 IU, vitamin E 21 IU,
vitamin K3 4.2 mg, thiamine 3.0 mg, riboflavin 10.2 mg, folic acid 0.9 mg,
calcium pantothenate 15.0 mg, nicotinic acid 45.0 mg, pyridoxine 5.4 mg,
vitamin By, 24.0 pg, biotin 150.0 pg; @ the nutritional levels of daily diet
were calculated values.
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(5) FAuSERE . SR TR R R i)
A E | Bl K Fp IR TSR, B3 A
BB BT IIE R AR B TR

(6) FErchb®, EiFHR, HigR, HIME
B, RN BT HOR=(E T /R R
)X 100%; FEH =R T it/ i) < 100% ;
P R =R T /AR BT ) < 100%
1.5 HdEr 5 g ot

K H Excel 2 HLH ;R SPSS 27.0 X} %k
P AT MR 2 T 22 43 BT Al Duncan [C 2 1 HUER,
SRV EMEAREZE"FoR; DL P<0.05 h2E R
W, P<0.01 MESWEE,; DA S REM R
PR ORE R, BRI, DAL 2R
R ARIE SRS

2 BEREDH

2.1 ARG R 5T LR
HiZ 2 Al BRI, A 24 JA i

X Foft T 77 R 2R 1) LAt 2 B AR AR B HLA B 2
5o 3 ANRGFPAYER T B R E 22 5 (P<0.01),
Horpr, RS A BT (44.52g), YN XS
N (41.25¢), BUEXRYEFTRRSE (35.48g); YN
A EIEAE RN 1.25, HE Z K TEhH e 5y
(1.31) FECERX (1.30)(P<0.01), {HERHEL B3 5
I AE MY 2 0] G i 2 22 5% (P>0.05); sEXSE AW
[QHAA (88.54) M i 3 i T 4R i i XY 4R (84.71)
YN A7 (83.43)(P<0.01); YN X i) 2 7% i i
(4.28 kg/em®) # i 2 5 T 38 X (3.70 kg/em?) Fil
RS ERY (3.46 kg/em?)(P<0.01); YN 4 (0.37 mm)
FERHE L 39 (0.36 mm) B FEIE BEA 1 3 T
FAEX (0.34 mm)(P<0.01); YN A% (14.23%) Flak
FEXS (13.80%) AYEESE LAt 2 & T B
(12.70%)(P<0.01); YN X (31.92%) FIEhHE % H 1
(31.60%) Y EE BT LL M I 255 T 28 (28.96%)
(P<0.01); EMN (57.25%) BRI HR W &
F YN ¥ (53.85%)(P<0.01).

FH 3% 2 380 3 RS Fh 30 JEIRE B BT X 2
B o ELA R B 3 25 5 (P<0.01), Hipr, R

2 3 MG EEF 24 0 30 BT BEMNRR
Tab.2 Egg quality of three local chicken breeds produced at 24 and 30 weeks of age

it b SRS A YN 4 Rt ke Pif
weeks of age index Yanjin llalack—bone YN chicken Wuding chicken standard error of P-value
chicken the mean (SEM)

R /g egg weight 44.52+3.93 A 41.25+2.10 B 35.48+2.46 C 0.759 <0.001

HILARHL egg shape index 1.3120.05 A 1.25+0.04 B 1.30+0.04 A 0.011 <0.001

HEE G yolk color 8.66+0.87 a 8.67+0.40 a 8.27+1.10a 0.217 0.120

5 [K 847 Haugh unit 84.71+6.57 B 83.43+5.12 B 88.5445.20 A 1.463 0.002

24 igﬁiﬁgﬁgﬁ? ) 3.46+0.68 B 4.28+0.80 A 3.70+0.78 B 0.195 <0.001
5% )5 B /mm eggshell thickness 0.36+0.03 A 0.37+0.04 A 0.34+0.03 B 0.008 <0.001

H 52 F /% eggshell ratio 12.70£1.41 B 14.23+1.34 A 13.80+0.73 A 0.310 <0.001

TR L /% yolk ratio 31.60+3.78 A 31.9243.43 A 28.96+3.82 B 0.950 0.004
75 L Z/% albumen ratio 55.70+3.94 AB 53.85+3.78 B 57.25£3.91 A 1.000 0.004

i # /g egg weight 47.66+3.53 A 42.56+3.46 B 40.22+3.79 C 0.928 <0.001

FE LT egg shape index 1.31+0.04 a 1.2940.07 a 1.35+0.14 a 0.025 0.082

FE i yolk color 8.36+0.81 B 8.04+0.75 B 9.64+£0.92 A 0.214 <0.001

¥ [ #LA7 Haugh unit 81.06£6.29 B 82.80+£5.59 B 90.69+7.03 A 1.634 <0.001

30 iiﬁiﬁiﬁ:ﬁgﬁ? ) 3.60+0.70 a 3.95+0.82 a 3.73£0.92 a 0211 0.245
5% 5 B /mm eggshell thickness 0.31£0.02 b 0.33+0.03 a 0.31£0.03 b 0.006 0.036
HFEHH/% eggshell ratio 12.59+0.83 B 13.98+1.47 A 13.60+1.21 A 0.302 <0.001

B LZ/% yolk ratio 31.65+2.53 a 30.04+1.78 a 31.3246.30 a 1.047 0.274

i L 3/% albumen ratio 55.77+2.74 a 55.98+2.20 a 55.08+6.51 a 1.104 0.694

e AR S F R R ZERLEE (P<0.01), RFE/NSFRIFRER B (P<0.05).
Note: In the same row, different uppercase letters indicate extremely significant differences (P<0.01), different lowercase letters indicate significant

differences (P<0.05).
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22 MEREESTE
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Tab. 3 Coefficient of variation of egg quality traits in three chicken breeds %
o R GRRE GAGE  RREN EGE  RoORE  ElR  BALE  EALE
A
egg egg shape yolk Haugh eggshell eggshell eggshell yolk albumen
breed N N . - . . .
weight index color unit strength thickness ratio ratio ratio
GIRE AR LR
Yanjin black-bone chicken 8.83 3.57 10.05 7.75 19.52 7.07 11.11 11.96 7.07
YN# 5.09 3.20 4.65 6.14 18.76 9.63 9.40 10.74 7.02
YN chicken ’ ' ’ ’ ' ' ’ ' '
HENS
Wuding chicken 6.91 3.41 13.45 5.83 20.92 9.00 5.36 13.43 6.95

2.3 N[E]JE S b T 1) R L

M4m0 XT3 AN H s AR i E TR
BE AR 5T AR T0 i 252 (P>0.05). M 24~30 JA
W, 3 A1y XS A Y 2R BT AR TR AR B & B
FEE- SN LR DRE e SUY NI Fw=p YR i 4 DY
YN X () 2 5 £ 2 FH 5 (P<0.05 5% P<0.01);
R E S YN XS S B REAL, e
F1%) 2 8 26 DU B W 5 i (P<0.01)5 RNy
A QA 1 AR (P<0.05), e WA
FCRANE I L b ThEa 3 3 AN XS Fh i) 3R 72 J5 B 2
SRR (P<0.01); YN XS (14 85 1 3% bl 2 R [
T AN B ETHED (P<0.05), WMUAKE, 1F 24~
30 JE AR, X B A R T, R
LB XS YN R 2R U 52 T Bt 3
3 g
3.0 N[RINSFP R I 2 5

X it o) P B A L, B AR AR
R AL st L A i, ARG Fh
OB g o N U g AV R (VA = =i e Rl E5 P N 2 LD
Fr, MO XS R EIE A8, M . RO
GHEARNIOL T EAM S, K GIGERF TR . st

P ZEM R T RS H S0, A s )i
TE 0.0~0.7 Z 8], JuHXTEE R | 5T AT
FRIAFEMEE R o AW FE I 3 A2 pg b XS
] 2 B B 25 o (1) RS i XY Y A o
W HEIPREEES, Eim AR, AR
[ 9 9 28 BSOS [R) R b 8 %o 8 2 /N 1) 32 R )
A (2) 3 I GRS AR T 8, &
LR 30%, MR WIER . A EXSEX
RN E S S R N P L N = L7
B, HEEHRERAEWRE TR SR, X
ST O TN B R M B bR . I%4R
PRTE 3 NG Fh 24 JE I Bir 7= 0 25 [B) G &8 3% 25 5
030 Ja o 2 X Y 2R B 60 B S 2 s T A
2 /NG FR, HE  ER A XX R TR
RE ST . (3) M DG B 2 i o X 23R B 1 Y
WIS, AR, REARE, EARW
BB, RSB, 3 AN H s XS F T R )
I AR TF 80, Hopr, BE XS & A nG R AL,
e 25 T A 2 AN XS, U R T A R
o (4) BE5T I TR R R B 1 AR AT S E) s
Wi, S5XGEEA H A 2 1R 25 % YA
Ko NORTH"'MANy: [t BAR R 0 X0 B B 55 5 1
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Tab. 4 Quality of eggs produced by local chicken breeds of different weeks of age

- A GREe SRARN EIRE R %ii?? EABIL e ALK B

breed e vemt ol o e cashen e SR R S
strength thickness
24 4452B  13la  866a  847la 3462 036A  1270a 31.60a 5570 a
A T 30 4766 A  13la  836a  81.06b 3.60 a 031B  1259a  31.65a  5573a
Yanjin black-bone

chicken FRAER SEM  0.520 0.006  0.109 0.856 0.089 0.004 0.001 0.005 0.004
P P-value  0.002 0711 0.176 0.032 0.442 <0.001 0.704 0.955 0.939
24 41252 125b  867A 8343a 4282 037A  1423a 31.92a 53.85b
YN 30 42,56 1292 804B  82.80a 3.95a 033B 13.98 2 30.04 b 55.98a
YN chicken FRfER SEM 0376 0.008  0.087 0.688 0.106 0.005 0.002 0.004 0.004
Pf P-value  0.082 0.010  <0.001 0.653 0.128 <0.001 0.496 0.010 0.010
24 3548B  130a 827B  8854a 3.70a 034A  1380a 28.96 2 57.25a
Ry 30 4022A  135a  964A  90.69a 3.73a 031B 13.60 2 31.32a 55.08a
Wuding chicken  jrukit SEM 0.512 0139 0.157 0.803 0.109 0.004 0.001 0.007 0.007
Pl Pvalue  <0.001 0.054  <0.001 0.183 0.886 <0.001 0.429 0.085 0.123

H: FSAFRKRS FERRERREE (P<0.01), AR/NGFERRRZERLE (P<0.05).
Note: In the same column, different uppercase letters indicate extremely significant differences (P<0.01), different lowercase letters indicate significant

differences (P<0.05).

=T 2.724 kg/lem®, ABFSE 3 A XS ETXG
B AILESR ., Hf, YNWHESLRE . &
FEVRFE ST L ARAE 3 R b M d s, Uil
Wt ia, BT AR,

ARHE T RIR Ak 7o i 2 8 7 A A A 7 3
B, KEBTWESE B REMALS . AR KELT
R KU, B i 2 A = by XS BT 7= g < XS 2R
L5 43 [ AN XS i o R P AL R B AR 1)
ERTEIR (5 5) MIEL, =B 3 LR FP AR
Ji, SESCEEE S EST A SR 25, Xk
YRR 8 s i A G . ShE g a
X YN SFR GG ERER/NT 48 g, BT

NI UE XS IR S E XS I AR A
P At SRR 5 3 A 2 T i 5 RS R BT 7 A Y e
PR AR B LR sl A T R X8 NS
FIERFE S B A E SR /N T 2B i 8RR, H
YN R B 7 ot B HET R A XY o (H R B MR
KE, 3D IR E B ARG R AR
e, AT ESN ARG R . #5r
) SEEU ST e A TRt X8 i 7 X8 A B A T T
gL, RBESERNBIOSFERE, BEH
B, AMPIEEIRE 2T MRS
B ARG [ S R T R R R ASE, TiEE
R, REEN ST YL, H

*5 ESNECRMHEEREREMAFRENERRTIK

Tab. 5 Egg quality traits of foreign laying hens and common domestic commercial lines

. 1 ke " N ST/ FEIE R/
i AR R SWRE EROe Emiees  ampp Soowd  ESURMmm
breed ecks ofage e eight  egg shape inde olk color olk ratio Haugh unit (kg-em ™) cggshell
Wi Wi X U u
g g weg £ shap y M £ eggshell strength thickness
TR
. 8 25~28 57.80 1.32 7.50 24.67 80.98 — 0.415
Hy-line brown
TV
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