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Effects of environmental enrichments on performance and behavior
characteristics of sows during gestating period

Yong-Dae Jeong, Doo-Wan Kim, Ye-Jin Min, Hyun-Jung Jung, Eun-Seok Cho,
Young-Hwa Kim'
Swine Science Division, National Institute of Animal Science, Rural Development Administration
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Abstract Many countries have interested animal welfare. Similarly, domestic people have concern for the welfare
from companion animals to livestock. Environmental enrichments (EE) are tool to enforce the welfare, however,
research with sows is limited. Therefore, this study was investigate to effects of environmental enrichments on
performance and behavior properties of gestating sows. A total of 30 pregnant sows (Landrace) were assigned into
three treatments that control, T1 (plastic device) and T2 (Rice straw). Period of trial was from Mar. 03. 18. to Mary
19. 18. The EE were allotted to center of experimental pen (11.6x6.0 m). Body weight (BW), backfat thickness (BF)
and cortisol were identified at experimental initial or end date. Behavior was recorded during 24 hours on days 91
of gestation, and then analyzed the patterns. BF was reduced (15.73 vs. 16.56 mm; p>0.05) in T1 than control, but
Ending BW, total litter size and alive piglets did not differ. Born dead piglets showed lower tendency (1.00 and 0.63
vs. 1.50 heads; p>0.05) in T1 and T2 than control. Similarly, the enrichments declined farrowing mortality (C, 8.68%;
T1, 6.86%; T2, 3.40%; p>0.05). Cortisol was not differed among treatments. In the behavior characteristics, eating
showed lower (1.81 vs. 9.68 and 6.99%; p<0.05) in T2 than control and T1. Furthermore, playing or digging were
only observed (0.33 and 2.10%; p<0.05) in T1 and T2, respectively, whereas rubbing (0.91%, p<0.05) only showed
in the control. These results suggest that the provision of EE would be not negatively affected the performance of
the gestating sows and could be led to improvement of the livestock welfare.
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Fig. 1. Image of environmental enrichments provided in
experimental pen for pigs. (A) control without

enrichments, (B) a plastic device, (c) a rice straw.
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Table 1. Formula and chemical compositions of the
experimental diets

Ingredients %
Comn 65.79
Soybean meal 15.00
Wheat 6.00
Wheat bran 2.09
Beet pulp 5.00
Molasses 2.00
Limestone 0.89
Animal fat 1.00
L-Lysine 0.12
DL-Methionine -
Mono-calcium phosphate 1.31
Salt 0.30
Mineral premix’ 0.25
Vitamin premix® 0.25

Chemical compositions
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koAt
Crude fat (%) 3.75
Crude fiber (%) 3.21
Calcium (%) 0.83 Table 2. Behavior classification of pigs
Phosphorus (%) 0.62 Behavior names Description
Lysine (%) 0.80 Eatin Eatir}g 'the feefi with a head in the feed hopper,
g or similar action
Methionine (%) 0.23 — - -
Drinkin Drinking water with a head in the water
! Provided the following quantities per kg of complete diet: Cu, 87.5 g supplier, or similar action
mg as copper sulfate; Fe, 125 mg as iron sulfate; I, 1.0 mg as Laying Ventral and lateral laying
potassium iodate; Mn, 75 mg as manganese sulfate; Se, 0.25 mg as
sodium selenite; and Zn, 60 mg as zinc oxide. Sitting Front foots upright with hips glued on ground
% Provided the following quantities per kg of complete diet: vitamin
A, 12,500 IU; vitamin D3, 1,000 IU; vitamin E, 125 IU; vitamin K3, Standing Standing with motionless
6.3 mg; thiamin, 6.3 mg; riboflavin, 25.0 mg; pyridoxine, 12.5 mg; Activity All actions such as walking
vitamin B12, 0.1 mg; pantothenic acid, 100 mg; folic acid, 7.5 mg; - - —
niacin, 225 mg and biotin, 0.5 mg. Excretion Defecation and urination
Hitting Heading or pushing with another pig
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Table 4. Effect of environmental enrichments on action duration ratio and frequency by behavioral classification in

gestating sows (n=30)

Items Action duration ratio Action frequency ratio

(%) C! Tl T2 C Tl T2
Eating 9.68+3.20° 6.99+2.70° 1.81+1.37° 5.45+1.82° 4.43+1.53° 0.89+0.66 "
Drinking 3.16£1.12 1.1540.45 0.81+0.39 4.67+1.31 3.02+1.08 1.99+0.87
Laying 76.62+5.09 83.41+4.55 82.89+4.69 73.32+5.39 80.72+4.87 78.72+4.80
Sitting 1.09+0.94 0.16:0.11 0.74+0.43 0.60-£0.42 0.55+0.39 2.83+1.43
Standing 0.31+0.24 0.19+0.14 0.81+0.63 0.52+0.37 0.56:0.41 1.49+1.06
Activity 7.33+1.91 7.37+2.71 10.52+3.24 12.19+2.61 8.58+2.29 10.57+2.87
Excretion 0.48+0.28 0.07+0.07 0.00£0.00 1.56+0.88 0.14+0.14 0.00£0.00
Hitting 0.12+0.12 0.3340.24 0.00£0.00 0.60+0.60 1.13+0.72 0.00£0.00
Rubbing 0.910.63 0.00:£0.00° 0.000.00° 0.79+0.46 0.00:£0.00° 0.00£0.00°
Playing 0.00£0.00" 0.33£0.20° 0.00+0.00° 0.00£0.00° 0.89+0.51° 0.00+0.00 "
Digging 0.00£0.00" 0.00£0.00" 2.10+0.84° 0.00£0.00° 0.00£0.00° 3.51+1.33°
Other 0.12+0.12 0.00:£0.00 0.00-£0.00 0.30+0.30 0.00+0.00 0.00-£0.00

® means + standard error with different superscript in same row differ below 0.05 of p value.

IC, not provided the enrichment; T1, plastic device; T2, rice straw.
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