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Table 1. Comparison of production performance between floor system and multi-tier system

Multi-tier.

Attribute and age
:' ed intake (g)

10693 + 14.64°
10054 + 2654°
H  s1aawk | 103.09 + 20178
g production (%)
H 723wk | 6599 + 838
2430wk | 7005 + 182
H  saawk | 7089 + 247
rty eg
tal

: 17-23 wk 3.48 + 0.73%

H 2430wk | 183 £ 047"
: 31-44 wk 1.54 + 0.29%
17-23 wk 4,08 + 050"
2430wk | 237 £ 040°

1.64 + 0.32%

)
f Dirty eggs (%) |
)

s (
M (%)
17-23 wk 0.00 + 0.00

24-30 wk 0.02 £ 0.06

31-44 wk 0.01 £ 0.03

125.37 + 21.96*
123.22 + 17.16*
131.74 + 28.49%

71.43 + 9.14%
80.15 + 5.68~
79.49 + 4.49%

1.38 + 0.66%
1.27 + 0.34%b
1.14 + 0.37%

2.85 + 1.03%
212 2 0.79°

1.26 + 0.72% :

0.00 £ 0.00
0.01 £ 0.05
0.01 £ 0.05

“XNU &)

ganen G

- 113 -




CHEHA] AREA| AP AL (Multi-tier) g

Table 2. Comparison of egg quality in floor system and multi-tier system

Attribute and age

Floor Multi-tier
Egg weight (g
53,98 + 5.60° 5470 + 387°
[ sow | 5493 £ 600° 5811 = 408°
6499 + 411° 6433 + 459°
[Eggshelicolor |
2018+ 509 31.20 + 298"
[ sowk ] 27.99 + 3.95 2892 + 4.98°
2748 + 367 2548+ 367"
[ 23wk ] 0.34 + 003 033 £ 003°
[ sowk ] 035 + 002 034 £002°
037 + 003 038 +003"
[Eggshell weight(9) |
[ 2wk | 694 £ 094 670 £ 083
724 £ 066° 756 + 063°
[ aawk ] 915 + 049" 887 + 090"
401 + 0.89° 351 + 088°
482 + 106 424 + 099°
517+ 078 503 +091*
7.26 £ 121 7,60 + 086"
817 £ 0.90° 779 + 0:89°
5 o IR R e e T e
748 + 166" 743 £ 1.28° E
681 £ 1.55% 7.87+1.37* E
084 087, B2AL10G )
87.40 + 9.80 87.21 + 7.96"
83.19 + 11.03 8871 = 871°
8875+ 503 89.52 + 570"

a) Feeding b) drinking <) Perching

2) Wing flapping

Fig. 1. Timing of behavioral changes in laying hens during the observation period.
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Table 3. Effects of the AFP on the performance (mean + SD) of sows and litters

Type of farrowing pen

R

Litter size, Piglets/litter
At d 1 postpartum?

Avg. birth weight, kg
Avg. weaning weight, kg

Farrowing pen

32
4.5 2.58
6.39 + 047

157 £ 45
14.2 + 3.9

(0N ES1=2:
90 £1.2
1.5+ 03
76iE 2

'-E?.'.'E CHA| AkSAld (Alternative Farrowing Pen)

Alternative farrowing pen

32

44 125
6.39 + 0.86

16.5 + 4.7
141 + 43
P 22 2

98 £ 09
88115
1603
81+13

= 0.05
> 0.05
> 0.05
> 0.05
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Fig. 2. Percentage of the sows’ behaviors during the lactating period
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a) Standing

8 ¥

¢) Feading d) Walking

1) Lying-laterally

£) Aggression

Fig 3. Daily changes in behavior frequencies by social rank in group-housed sows.
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c) The location of anchors in the barn

Fig. 4. Data collection for estrus behavior of cows.
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Table 4. Mean values (+ $.D.) of activity and mounting behavior during the peri-estrus period
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Parameter* p-value
-3 -2 -1 0 1 2
Activity, m
24-h periods 1144 =155.5b 3538=1733ab 608.2x199.7a 6849=264.4a 597.6x2484a 536.0=189.5a <0.001
6-h periods 28.6=38.9b 88.5 = 46.3ab 149.4 = 66.4a 50.7a <0.001

Mounting, no.

24-h periods

6-h periods

110177

=4.4b

358=407

89

2ab

313=256

78=63ab
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Fig. 5. The relationships between activity and LH concentration
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Fig. 6. The relationships between mounting behavior and LH concentration.
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XGBoost parameter: {learning_rate" 0.01, 'max_depth": 10, 'min_child_weight": 1, 'n_estimators": 300}

I XGBoost predict accuracy rate: 0.9292

LightGBM parameter: {learning_rate": 0.1, 'max_depth": 25, 'n_estimators": 100, 'num_leaves": 100}

| LightGBM predict accuracy rate: 0.9292 |

CatBoost parameter: {border_count". 2_.‘}:5, ‘depth". 5, ‘iterations": 250, '12_leaf_reg". 5, 'learning_rate": 0.1}

I CatBoost predict accuracy rate: 0.9470 T

LogisticRegression parameter: {'C": 1.0, 'max_iter" 200}

| LogisticRegression predict accuracy rate: 0.8664 ]
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Fig. 6. Average concentrations of oxygen and gas in the chamber during the experiments.
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100.0%
Sitting
90.0% 35.4% 9 Standing
I Ventral recumbency
46.9%
80.0% — Rearing
70.0% 11.5%
60.0% D
50.0%
81.0%
40.0%
30.0% 46.9%
20.0%
10.0% 21.1%
8.2%
0.0%
co, Ar N,

Fig. 7. Proportion of four behaviors (sitting, standing, ventral
recumbency, and rearing) observed during gas exposure in each
treatment group (COz, N, and Ar).
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Fig. 8. Transcriptional profiling in whole blood samples against CO, , N,,
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