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Effect of Stocking Density on the Feather Condition, Egg Quality, Blood Parameters and
Corticosterone Concentration of Laying Hens in Conventional Cage

Ji Seon Son', Chan Ho Kimz*, Hwan Ku Kangl, Hyun Soo Kim',
Jin Joo Jeon', Eui Chul Hong' and Bo Seok Kang'

'Researcher, Poultry Research Institute, National Institute of Animal Science, RDA, Pyeongchang 25342, Republic of Korea
*Postdoctor Researcher, Poultry Research Institute, National Institute of Animal Science, RDA, Pyeongchang 25342, Republic of Korea

ABSTRACT The purpose of this study was to evaluate the effects of stocking density on feather condition, egg quality,
blood parameters, and corticosterone levels of laying hens reared in conventional cages. A total of 500, 28 weeks-old Hy-Line
Brown laying hens were evenly assigned to two stocking densities (750 and 500 cm?/bird). There were 50 replicates of each
treatment, each consisting of 750 cm?’/birds (n=6) or 500 cm*bird (n=4) birds in a cage, respectively. We observed an increase
in the laying period of, the group that was assigned 500 cm?bird, however, this group experienced significant feather damage
when compared with the group allotted 750 cm? bird. There was no effect of stocking densities on egg quality. These results
suggest that the 500 cm’/bird stocking density in the conventional cage can negatively affect feather condition and cause the
birds to experience more stress than the group allotted 750 cm*/bird.

(Key words: animal welfare, feather pecking, laying hens, stock density, corticosterone)
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Fig. 1. Target birds for the scores of 1~4 on each body of laying hens.
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Table 1. The feather score of hens on different stocking density at 32, 43, 51 and 60 weeks

Stocking density

Age of hens (week)

Parameters

(cm?/bird) 32 43 51 60

750 1.0420.04 1.08+0.04 1.12+0.05 1.1440.05
Head

500 1.08+0.04° 1.1440.05 1.16+0.05° 1.42+0.11"

750 1.10+0.04° 1.14+0.05 1.70+0.08* 1.80+0.07*
Neck

500 1.08+0.04° 1.12+0.05 1.48+0.07°" 1.98+0.07

750 1.00+0.00° 1.00+0.00° 1.2440.06°" 1.50+0.10*
Back

500 1.06:0.03° 1.08+0.04° 1.66+0.09°" 1.88+0.12

750 1.02+0.02° 1.100.04° 1.76+0.11%" 1.94+0.10°
Breast "

500 1.06+0.04° 1.08+0.04° 1.3420.08° 2.06+0.08"

750 1.0240.02° 1.0240.02"" 1.80+0.07° 1.84+0.09"
Wing . .

500 1.08+0.04° 1.1440.05 2.02+0.11° 2.12+0.11°

750 1.04+0.03° 1.1240.05° 1.68+0.08" 1.80+0.10*"

Tail
500 1.1240.05° 1.1420.05° 2.10+0.08>" 2.4440.11*"

"¢ Means with different letters in the same line are significantly different (P<0.05).
" Significant stocking densities on a #-test (P<0.05). ~ Significant stocking densities on a t-test (P<0.01).
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Fig. 2. Frequency of feather coverage scores (1~4) of the head on different stocking density in conventional cage (a: 750 cm?/bird,

b: 500 cm’/bird).
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Fig 7. Frequency of feather coverage scores (1~4) of the tail region on different stocking density in conventional cage (a: 750

cm’/bird, b: 500 cm*/bird).
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Table 2. The characteristics of egg quality on different stocking densities in conventional cage at each week

Stocking density (cm’/bird)

Parameters Age of hens (week)
750 500
32 60.93+0.59 61.70+£0.69
) 43 61.97+0.82 63.40+0.91
Egg weight (g)
51 60.75+0.61 61.31+0.62
60 64.93+0.71 64.68+1.16
32 8.88+0.18 9.2640.15
43 6.8140.16 6.93£0.18
Ablumen height (mm)
51 7.65+0.16° 8.39+0.22*
60 7.5740.23 7.49+0.21
32 93.50+0.89 95.37+0.75
43 81.60+0.96 81.81+1.29
Haugh units
51 87.04+1.01° 90.801.24*
60 85.31+1.36 84.91+£1.40
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Table 2. Continued

Stocking density (cm*/bird)

Parameters Age of hens (week)
750 500
32 10.23+0.07 10.1840.08
43 8.98+0.09 9.1440.07
Yolk color
51 10.36+0.11° 9.93+0.07°
60 9.61+0.09 9.8140.09
32 389.67+3.54 393.00+3.43
43 392.33+3.35 390.00+4.89
Shell tickness (um)
51 382.50+4.73 383.42+4.68
60 398.00+3.79° 353.67+19.97°
32 4.3240.14 4.3610.14
43 3.96+0.10 3.6440.14
Shell strength (g/cn?)
51 3.2540.08 3.4840.11
60 3.3840.13 3.4040.10
32 11.304+0.12 11.37+0.11
43 10.88+0.11 10.67+0.18
Shell color
51 10.9340.16 10.7440.13
60 11.300.12° 11.67+0.09*

"¢ Means with different letters in the same line are significantly different (P<0.05).
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Table 3. The blood parameters of hens on different stocking
density in conventional cage at final period

Stocking density (cm’/bird)

Parameters
750 500
Leukocytes
White blood cell (K/uL) 5.34+1.13 5.07£0.76
Heutrophil (K/uL) 0.57+0.28 0.38+0.15
Lymphocyte (K/uL) 4.3240.72 4.2940.52
H:L ratio 0.08+0.02 0.0740.01
Monocyte (K/uL) 0.38+0.13 0.34+0.09
Eosinophil (K/uL) 0.05+0.03 0.05+0.02
Basophil (K/pL) 0.02+0.01 0.02+0.01
Erythrocyte
Red blood cell (K/uL) 2.4240.03 2.37+0.04
Hb (g/dL) 9.59+0.16 9.35+0.17
HCT (%) 24.08+0.43 23.21+0.36
MCV (fL) 99.49+0.78 97.93+0.92
MCH (g/dL) 39.66+0.37 39.5+0.6
MCHC (g/dL) 39.87+0.34 40.29+0.49

Table 4. The biochemical indicators of hens on different
stocking density in conventional cage at final period

Stocking density (cm’/bird)

Parameters
750 500

Total cholesterol (mg/dL) 131.52+10.09 135.54+11.83

Triglyceride (mg/dL) 1,374.00+120.44 1,437.77+100.73

Glucose (mg/dL) 153.50+7.08 133.06+11.26
AST (U/L) 178874679  210.94+21.86
ALT (U/L) 3.1120.49 5.68+1.58
Albumin (mg/dL) 1.99+0.07 1.98+0.04
Total protein (mg/dL) 5.9140.18 5.79+0.13
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Fig. 8. The corticosterone in blood and feather on different
stocking density in conventional cage at final period (a: blood,
b: feather).
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