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Mathematical model analyses of laying curves for
layer breeders in natural mating cages

LI Yan', ZHAN Kai', LI Junying', LIU Wei', MA Ruiyu', CUI Haijun’, ZHANG Xin’, LIU Zhejie’, ZHENG Zhong’
(1 Institute of Animal Husbandry and Veterinary Medicine, Anhui Academy of Agricultural Sciences/Anhui Key
Laborotory of Livestock and Poultry Product Safety Engineering, Hefei 230031, China; 2 Jiangxi Huayu
Poultry Breeding Co., Ltd., Yichun 336299, China)

Abstract: [Objective] To screen the best mathematical model of laying curves for layer breeders in layer
breeder houses installed natural mating cages with four overlap tiers. [Method] All the experimental Hy-Line
Brown parent stock layers were fed in the closed layer breeder houses installed natural mating cages with four
overlap tiers, and laying records from the 19th to 61th week were collected. The laying rates were fitted using
Wood model, McMillan model and Yangning model respectively, and their fitting effects were compared.

[Result] All three mathematical models were available for laying rate fitting. The R values of Yangning
model, McMillan model and Wood model were 0.997 87, 0.964 63 and 0.764 57 respectively, which showed
that Yangning model was the best, followed by McMillan model and Wood model successively. Yangning

model was more suitable for actually observed data, and the suitability degree was 1.160 37x10°° times of
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McMillan model, 1.599 31x10* times of Wood model. The laying rate curves showed different characteristics in

different periods. Compared with the standard laying rates of Hy-Line Brown stock layers in the same age, the

experimental laying rates of layer breeders during early rising stage were lower. [ Conclusion] Yangning model

is most suitable for laying rate fitting of layer breeders in layer breeder houses installed natural mating cages

with four overlap tiers. The feeding management should be carried out scientifically and reasonably according to

fitting model and egg production curve to maximize the benefits in production process.

Key words: layer breeder; natural mating cage; laying curve; mathematical model; fitting effect
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Table 1 The fitting effect analyses and parameter estimations of three models
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Table 2 Comparisons of laying rate fitting effects of three models
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Fig. 1 Comparison of the laying rate fitting curve of Wood model with the standard curve
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Fig.2 Comparison of the laying rate fitting curve of McMillan model with the standard curve
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Fig.3 Comparison of the laying rate fitting curve of Yangning model with the standard curve
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