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Establishment of Lines Based on the Yolk to
Albumen Ratio in Layers

Y. O. Suk
Department of Applied Animal Science, Sahmyook University, Seoul 139-742, South Korea

ABSTRACT : The repeatabilities on yolk percentage and yolk to albumen (Y:A) ratio ofthe eggs produced consecu—

tively were investigated. The differences between two yolk lines in major egg characteristics were also evaluated.

The investigations using one hundred ISA—Brown layers were conducted at 29 wk, 33 wk, 38 wk, and 43 wk of

age. At the initiated age (29 wk of age) of the experiments, the birds producing eggs with lower or higher Y:A ratio

than the overall mean Y:A ratio were classified as Low Yolk Line (LYL) or High Yolk Line (HYL), respectively.

Overall, the eggs of LYL were significantly (P<0.05) lighter in volk weight and lower in yolk percentage for the

whole egg weight and Y:A ratio, but heavier in egg weight, albumen weight, and shell weight than those of HYL. The

overall mean correlations among the three consecutive laying days in Y:A ratio showed highly significant

(P<0.001) in both lines. At four different ages, the mean phenotypic correlation coefficients (r,) among the three

consecutive laying days in Y:A ratio also had very high significant (P<0.01 ~ 0.001) positive values. The egg

weight was more closely associated with albumen weight than with yolk weight in both yolk lines.

(Key words: yolk weight, yolk to albumen ratio, low yolk line, high yolk line, phenotypic correlation coefficients)
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Table 2. Phenotypic correlation coefficients (r,) for the yolk to albumen ratio in two different yolk lines

Low yolk line High yolk line Total
Age Day
D-1 D+1 D—-1 D+1 D-1 D+1
D 0.367" 0.285 0.485™ 0.309" 0.705™ 0.625"
29 wks
D-1 0.130 0.328" 0.577™
D 0.369" 0.298 0.511™ 0.259 0.710™ 0.605™
33 wks
D-1 0.133 0.185 0.507™
D 0.583" 0.540™ 0.923™ 0.962™ 0.821™ 0.835™
38 wks
D—-1 0.695™ 0.836™ 0.817™
D 0.034 0.579™ 0.909™ 0.846" 0.515™ 0.781™
43 wks
D-1 0.438 0.783™ 0.613"™
Total D 0.602™ 0.725™* 0.778™ 0.676™" 0.744™" 0.763™
ota
D—-1 0.661™ 0.629™ 0.699"

* p<0.05, ™ p<0.01, ™ p<0.001. D, D — 1, and D + 1 in each age group indicate the exact weeks of age, reducing one day from

the weeks of age, and adding one day from the weeks of age, respectively.
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Table 3. Regression equations for albumen weight, yolk weight, shell weight, and yolk:albumen ratio on egg weight

Line Age (wk) Regression equation Probability
-------------- Albumen weight -~
Low yolk line 29 Y =7.320 + 1.277X r? = 963 .0001
33 Y = 7.458 + 1.274X r? = 961 .0001
38 Y =9.725 + 1.254X r? = 964 .0001
43 Y = 10.566 + 1.270X r? =.934 .0001
Overall mean Y =10.019 + 1.227X r? = 893 .0001
______________ Albumen weight -~ -~ __
High yolk line 29 Y = 3.130 + 1.433X r? = .939 .0001
33 Y = 4.324 + 1.400X r? =.939 .0001
38 Y = 16.741 + 1.091X r? =830 .0001
43 Y = 14754 + 1.172X r? = 896 .0001
Overall mean Y = 6.507 + 1.350X r? = 892 .0001
-------------- Yolk weight -~~~
Low yolk line 29 Y = 8.786 + 3.918X r? = 680 .0001
33 Y = 8.795 + 3.917X r? = 679 .0001
38 Y = 13.994 + 3.377X r? = 572 .0001
43 Y = 18.258 + 2.702X r? = 498 .0004
Overall mean Y = 30.185 + 2.134X r? = .420 0001
—————————————— Yolk weight ——--——--———-——-
High yolk line 29 Y = 14.752 + 2.993X r? = .539 .0001
33 Y = 14.280 + 3.021X r? = 495 .0001
38 Y = 39.945 + 1.293X r? =185 .0232
43 Y = 36.508 + 1.648X r? = 063 .1789
Overall mean Y = 25.391 + 2.176X r? = 419 .0001
——————————— Yolk : albumen ratio ———~~-----
Low yolk line 29 Y = 87.429 — 95.239X r? =134 0107
33 Y = 87.332 — 94.725X r?=.133 0118
38 Y = 85.695 — 76.559X r’ =116 0531
43 Y = 73.856 — 39.376X r2 = .054 1730
Overall mean Y = 63.245 — 16.167X = 011 1225
——————————— Yolk : albumen ratio --————---—-
High yolk line 29 Y = 68.103 — 41.099X r? = 054 0777
33 Y = 72.662 — 53.201X r?=.120 0151
38 Y = 65.924 — 21.576X r? = .024 .2289
43 Y = 80.285 — 54.772X r? = .422 .0038
Overall mean Y = 62.480 — 21.432X r? = .033 0264
& VF0E AT YAA T 2t FAAIES 2 T YW WE] FHS WF T AEE 22
Faate] ke = e Atsdn) (P<0.0001) Z#AA7E USS & =+ UAUT AT
gl oi st v vkl A 9 whshigd ujge L gy o] W] oigk v FEke] A A2 E Y
AAFE S48 & @3 (Table 3), F F =F b 7} 2+2} 0.934 ~ 0.963 % 0.830 ~ 0.939°I1R 29 5
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