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Abstract Smart farms are actively being introduced to address the labor shortage and productivity decline
issues caused by the aging population in livestock farming. Accordingly, technologies that utilize
livestock behaviors, vocalizations, and other biological data to identify abnormal livestock and prevent
diseases need to be developed. This study aims to analyze the behavior of growing-finishing pigs
according to the ammonia concentration in pig houses and to identify behavioral indicators that can
detect abnormal animals. Based on a randomized complete block design, a total of 40 growing pigs
(27.20%1.5 kg) were allotted to a control group (CON) and a treatment group (TRT) with 2 replicates (10
pigs/pen) during 84 days of the experimental period. Ammonia treatment was performed by diluting 25%
ammonium hydroxide with tap water at a ratio of 1.5:1 and injecting it into the slurry pit (2-5 ml/min).
Video data were evaluated to analyze behavior. The behavioral indicators during the growing-finishing
period showed increased standing, sitting, feeding, drinking, and huddling behavior (p<0.01) after the
ammonia treatment, but the lying down behavior was significantly higher (p<0.01) in CON than in the
TRT group. In conclusion, our results indicate that ammonia treatment increases the lying behavior and
activity, leading to abnormal behaviors such as huddling. Therefore, it is expected that the behavioral
data related to abnormal individuals will be helpful to develop second-generation smart farms.
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Fig. 1. (a) Swine facility (b) Pig pen captured by
CCTV camera
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Fig. 2. Building layout comprising rooms for animal
accommodation. Pigs in treatment room
were exposed to atmospheric ammonia. Pens
1 and 2 were used for the control group and
pens 3 and 4 were used for treatment group
(10 pigs/pen). The floor area of each pen
was 12.34 m% 12.42 m? 12.33m’% 12.39 m”.
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Fig. 3. Basic behavioral characteristics of pigs
captured by CCTV camera.
(a) Standing (b) Lying (c) Sitting (d) Feeding
(e) Drinking (f) Huddling
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Table 1. Temperature (Temp, C) and relative humidity
(RH, %) during the experimental period

Treatment'
CON TRT
Item*  Temp, T RH, % Temp, T RH, %
Max 27.5 71.2 27.6 74.2
Min 25.1 52.3 24.4 55.9
Mean 25.9 58.5 25.8 63.5
STDEV 1.1 8.9 13 6.7

!CON: control group without ammonia exposure; TRT: treatment
group with ammonia exposure.
*Max: maximum level; Min: minimum level; STDEV: standard deviation.

Aol& Aot A7)
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25 e AR 2
7r %t 2 dHEYo} S
o] dEYol skEe B

£ HYHTable 2).

Table 2. Aerial ammonia (NH3) concentration (ppm)
during the experimental period

Treatment'

Ttem’ CON TRT
Max 24.68 56.57
Min 6.21 19.74

Mean 16.85 41.87

STDEV 5.36 10.47

'CON: control group without ammonia exposure; TRT: treatment
group with ammonia exposure.
*Max: maximum level; Min: minimum level; STDEV: standard deviation.
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Table 3. Effect of ammonia (NH3) treatment on
behavior change of growing pigs
1
Item Cg;f atmer%tRT SEM?  p-value
Basic behavior (mean no. of pigs)
Standing 1.136 1.198 0.007 0.001
Lying 7.967 7.804 0.011 0.001
Sitting 0.048 0.056 0.001 0.001
Feeding 0.627 0.678 0.005 0.001
Drinking 0.222 0.264 0.002 0.001
Singularity behavior (mean no. of pigs)
Fighting 0.007 0.007 0.0003 0.469
Huddling 0.488 0.709  0.003 0.001
'CON:  control group without ammonia exposure; TRT:
treatment group with ammonia exposure.
SEM, standard error of the means.
Table 4. Effect of ammonia (NHs) treatment on
behavior change of finishing pigs
1
Item % SEM? p-value
Basic behavior (mean no. of pigs)
Standing 0.868 0.881 0.007 0.395
Lying 8.467 8357 0.012 0.001
Sitting 0.055 0.060 0.001 0.125
Feeding 0.439 0.482  0.005 0.001
Drinking 0.170 0.219 0.004 0.001
Singularity behavior (mean no. of pigs)
Fighting 0.004 0.003 0.0003 0.927
Huddling 0.423 0.511 0.003 0.001
'CON: control group without ammonia exposure; TRT:

treatment group with ammonia exposure.
2SEM, standard error of the means.
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Table 5. Effect of ammonia (NH3) treatment on
behavior change of growing-finishing pigs

Treatment’ 2

Item CON TRT SEM*®  p-value
Basic behavior (mean no. of pigs)
Standing 1.042 1.086  0.005 0.001
Lying 8.144  7.999 0.008 0.001
Sitting 0.051 0.057 0.001 0.001
Feeding 0.560 0.609 0.004 0.001
Drinking 0.204 0.248 0.002 0.001
Singularity behavior (mean no. of pigs)
Fighting 0.006 0.005 0.0002 0.495
Huddling 0.465 0.639 0.002  0.001
ICON:  control group without ammonia exposure; TRT:
treatment group with ammonia exposure.
2SEM, standard error of the means.
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