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Effects of summer open type laying hens housing conditions on
laying performance, egg quality and corticosterone
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Animal welfare Research Team, National Institute of Animal Science, Rural Development Administration
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Abstract This study was conducted to establish basic data on summer productivity and specification
management for open-type laying hens. One farm with the lowest productivity among farmers who
responded to a questionnaire was selected to investigate egg quality and corticosterone in blood levels
associated with a decline in summer laying productivity. Seven laying hens open farms reported a 1~4%
decrease in summer laying rate, and all farms reported a reduction in feed intake. Two farms (28.6%)
did not have a summer feeding program, and 5 (71.4%) had a midnight/evening feeding program. A
certified animal welfare farm in Jincheon, Chungcheongbuk-do, released 6,300 Hy-Line Brown
31-week-old birds to investigate laying performance, egg quality, and corticosterone levels in blood for
10 weeks in the summer season. Average laying performance and feed intake in July and August
decreased significantly (p<{.05) by 2.54% and 4.00%, respectively, compared to June. Eggshell strength and
Haugh units decreased significantly (p{.05) by 2.58% and 1.34%, respectively, with increases in ambient
temperature, and corticosterone in blood also increased significantly (p<{.05) with increases in ambient
temperature. The study shows that productivity and egg quality decreased as ambient temperature
increased in summer. Specifications must be managed to increase productivity, and external temperature
should be increased in the summer.
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Fig. 1. Forms of questionnaire on open type poultry
house of laying hens
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Table 1. The present states of investigated farms

No. Region Total birds Stock density
A Hwasun 2,640 5.8 bird/m2
B Hwasun 6,500 5.0 bird/m2
C Dangjin 38,200 6.6 bird/m2
D Ansung 17,000 7.0 bird/m2
E Jinchun 15,500 9.0 bird/m2
F Chunan 16,200 8.6 bird/m2
G Okchun 17,000 9.0 bird/m2

(A)

2 (28.6%)

2 (28.6%)

ONo degradation @1~2%< 02~3%< @>3%

(B)

OWinch curtain @Winch curtain + fan

(€)

ENo feeeding program

OFeeding program (night + day break)

Fig. 2. Summer season open type poultry house a
survey
(a) Summer season egg production degradation rate
(b) Open type poultry house ventilation system (C)
Summer season feeding program
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Table 2. Open type poultry house outside and inside
temperature in summer season

Temperature, C Month
6 7 8
Outside 29.78+2.97 | 32.11£3.12 | 31.08+2.48
Max 33.7 36.0 35.6
Min 21.30 27.5 23.2
Inside 30.51+2.70 | 32.72£2.57 | 31.54+2.71
Max 34.5 36.2 34.9
Min 23.2 27.5 24.2
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Fig. 3. Summer season open type poultry house
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Table 3. Effect of summer season on laying
performance
Month
Items
6 7 8
Egg production, % 94.4+1.3" | 92.4+2.3° | 91.6+1.9°
Feed intake, g 126.7+5.9% |121.4+2.2°121.9+1.8"
Egg weight, g 60.9+2.1 60.5+1.9 | 61.1£2.5
Feed conversion ratio 2.20£0.2 | 2.17+£0.3 | 2.18%£0.9

“"Means with different letters in the same line are significantly
different (p<0.05).
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Table 4. Effect of summer season on egg quality

Items Month SEM

6 7 8
Eggshell strength, kg/cm® | 4.39* | 4.34® | 4.29° 0.050
Bggshell thickness, um | 402.1 | 398.4 | 397.1 12.87
Egg weight, g 59.2 60.5 61.1 0.334
Eggshell color 12.63 | 12.94 | 13.10 0.098
Egg yolk color 6.24 6.27 6.32 0.073
Haugh unit 92.82° | 92.20* | 91.58" 3.181

“bMeans with different letters in the same line are significantly
different (p<0.05).
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