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Effects of Production Performance, Immunity and Egg Quality by Raising on Exercise Yard
in Laying Hens

Ki Soo Kim', Suk Kyung Lee, Young Sun Choi, Chang Ho Ha and Won Ho Kim
Livestock Institute, Jeollanamdo Agricultural Research and Extension Services, Kangjin 527-822, Korea

ABSTRACT The present study examined effects of production performance, immune activity and egg quality by raising
on exercise yard in laying Hens, the results of which could be used as baseline data to enhance animal welfare and the
safety of livestock products. A total of 90 Hy-line-Brown laying hens of 13 weeks old were used in the experiment for
38 weeks. The cage group (Cage group) was raised in a cage, where an area of 0.084 m” was assigned to two hens, while
hens in the exercise yard 1.Im* group (1.1 m’ group) was assigned to a combination of a chicken house (0.11 m?®) and a
exercise yard (1.1 m®) per a hen. Hens in the exercise yard 2.2 m® group (2.2 m” group) was assigned to a combination
of a chicken house (0.11 m?) and a exercise yard (2.2 m’) per a hen. Treatment was replicated 3 times with ten birds per
replication. Ten birds were arranged according to randomized block design. While initial egg production rate was significantly
higher in the Cage group, 1.1 m’ group exhibited a slightly higher rate in the mid- and late-stage of the experiment, although
the difference was not statistically significant. Exercise yard treatment groups exhibited a higher feed intake rate than the
Cage group up until the hens were 39 weeks old (P<0.05), but the difference dissipated from that age on. The age at first
egg in the exercise yard treatment groups was 16 days later than that for the Cage group (P<0.05), although differences
in the quality of the eggs were not observed. The results of immune activity test showed that IgA in the exercise yard
treatment groups was significantly higher than that in the Cage group (P<0.05). IgG, IgM, and corticosterone were also higher
in the exercise yard treatment groups. The soil in exercise yard increased of organic matter and decreased of cation exchange
capacity (CEC) in raised hens. In sum, raising hens in a exercise yard raise style decreased the rate of initial egg production,
which was followed by a slight increase during the latter part of the experiment. The exercise yard raise hens' immune activity
was heightened.

(Key words : laying hens, animal welfare, immunity, stress, egg production)
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Table 1. Chemical composition of experimental diets

Chemical composition Content
ME (Kcal/kg) 2,780
Crude protein (%) 18.00
Crude fat (%) 3.00
Crude fiber (%) 6.00
Ash (%) 15.50
Calcium (%) 3.20
Phosphorus (%) 1.00
Methionine + cysteine (%) 0.58
Other 0.4
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Table 2. Effects of egg production, egg weight and feed intake by raising on exercise yard (EY) in laying hens

Items Cage group EY 1.1 m® group EY 2.2 m® group

13~20 weeks (Aug~Sep)

Egg production (%) - - -

Average egg weight (g) - - -

Feed intake (g) 512+02° 56.7+ 0.5 54.8+0.2°
21~25 weeks (Oct)

Egg production (%) 37.6+7.9° 3.1+1.7° 13+0.5°

Average egg weight (g) 52.9+0.5° 50.0 £0.4° 51.8+1.1%

Feed intake (g) 88.9+0.9° 80.0+0.4° 81.6+0.4°
26~30 weeks (Nov)

Egg production (%) 87.6+5.5 65.0+1.1° 58.8+9.0°

Average egg weight (g) 60.1+1.2 59.9+0.9 59.7£0.6

Feed intake (g) 105.3+1.3° 113.4+0.5" 115.7+0.6"
31~34 weeks (Dec)

Egg production (%) 93.4+2.1 91.7+35 89.5+3.8

Average egg weight (g) 63.2+1.2 65.6+0.1 64.9+04

Feed intake (g) 109.6£0.3° 116.3+0.2* 117.1+0.3"
35~39 weeks (Jan)

Egg production (%) 90.6+2.9 96.2+1.4 953+1.1

Average egg weight (g) 649+14 67.0+0.6 66.2+0.3

Feed intake (g) 116.7+0.5° 119.1 +£0.6° 120.1 0.7
40~42 weeks (Feb)

Egg production (%) 90.3+0.7 921+1.7 94.7+0.9

Average egg weight (g) 66.0+1.4 67.9+0.1 67.3+0.3

Feed intake (g) 123.0+ 0.4 123.6+0.1 123.1+0.3
43~46 weeks (Mar)

Egg production (%) 92.4+2.1 93.1+£25 96.3+0.7

Average egg weight (g) 66.7+1.3 69.3+0.3 68.7+0.3

Feed intake (g) 117.5+04 118.8+0.1 118.6+0.5
47~50 weeks (Apr)

Egg production (%) 933+23 953+34 97.1+£0.7

Average egg weight (g) 663+1.7° 70.8 £0.5% 69.0 £0.4%

Feed intake (g) 119.8+0.1° 120.8 +0.4° 122.1+0.5°
13~50 weeks

Egg production (%) 83.6+3.4° 76.6+0.8° 76.1+£1.9°

Average egg weight (g) 629+1.1 64.3+0.2 63.9+0.3

Feed intake (g) 97.6+0.5 106.1 £0.4° 106.6 +0.4*

* Means with different superscripts in the same row differ significantly (p<0.05).
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Table 3. Effects of age at first egg, egg weight at first egg by
raising on exercise yard (EY) in laying hens

Cage EY 1.1 m* EY 22
group group group

Items

Age at first egg (d) 161.3+£72° 177.0£2.1° 177.7£0.9°

Egg weight at first egg (g) 55.9+2.1 56.9+0.7  56.6+0.8

*® Means with different superscripts in the same row differ
significantly (p<0.05).
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Table 4. Effects of egg quality by raising on exercise yard (EY)
in laying hens
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Table 6. Change of physicochemical of soil by raising on exercise yard (EY) in laying hens

Trems pH Organics Avail. P,0s Exch. cation (cmol+/kg) Avail. SiO,

(1:5) (g/ke) (mg/kg) K Ca Mg (mg/kg)

Initiation time 8.6° 21.7° 35.7% 0.7 18.8° 1.3 1,225.7°
Raising EY 130 days

EY 1.1 m® group 8.9° 153 1.2 18.5° 1.2 239.3°

EY 2.2 m® group 8.9° 14.0° 0.7° 19.9° 0.9° 304.7°
Raising EY 260 days

EY 1.1 m* group 9.0° 52.0° 21.3% 0.7° 14.4° 0.3¢ 1,095.0°

EY 2.2 m® group 9.0° 32.0° 0.5¢ 13.3° 0.2° 956.7*

*® Means with different superscripts in the same row differ significantly (p<0.05).
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