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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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Table 1. Formula and chemical compositions of the YI Action Camera(YDXJ01XY, China)
experimental diets ek A%oz B 2 HaeAch B9 ] FA
. 0/ = -
Ingredients ° Fgel Aue glal 44, Ga, 54, 34, 4 Gz
Corn 65.79 _ .
o vle] % el vhsth 9L Kim et al. [1]
Soybean meal . B -
— — of el o)7ste] thgst ol AAlskelT) H9 24
ALS 3L KN 2.5 15743
Wheat bran 209 AZF 974S vegas Pro 13.0 ZE1S o] 8-dte] 747
F— 500 A7 kgl e TRe) AAS 9 2 A7 AA 9
Molasses 2.00 < ddes BAET. 24 Al AHEE dEsRhEe
Limestone 059 Table 20] UfERR2ITE B4E 545 247 A%
Animal fa Lo Az RS slek B oukew ksl ekl
L-Lysine 0.12
DL-Methionine - 25 E]:“ﬂA‘I
Mono-calcium phosphate 1.31 s
Salt 030 4 9 FRE AAE2 SAZ I SAS ver. 9.1
Mineral premixl 0.25 < O]—g—ﬁ]-oi E‘@u‘ﬁ"ﬁ'% @A]s}%q i\j/]:r”} fi '/]Aé <
Viamin premix’ 023 VEEHL AT BE 2AFZ N BEEE DAY
Chemical compositions o] tukey‘ﬁ% A8t =G AEE v RS AA
Digestibl keal/k 3,300 =)
igestible encrgy (keallkg) v H<l Kruskal-Wallis testS ©]-&3}e] p<0.05 w] <14
Crude protein (% . ~
o & s,
Crude fat (%) 3.75
Crude fiber (%) 321
Calcium (%) 0.83 Table 2. Behavior classification of pigs
Phosphorus (%) 0.62 Behavior names Description
Lysine (%) 0.80 Eating Eating the feed with a head in the feed hopper,
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 2 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 @g; 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
Rubbing Rubbing self to bran facility
=
2.3 -Iq—EI = %E Playing Biting or sucking toys with mouth
AP =S BukalZ o]%36)7] A A9 554 29 Digging Hollow out toys with a mouth or legs
2 Aatsle] AADNA AL, ErlE Fgdo Other Other unlisted activity
3,000 rpmell A} 2025}t ATl stel dS LEd

% ¥% ZEZE $3& ELISA kit (CSB-E681lp,

Cusabio Co. Ltd. China)E ©]&3}o] £45}9]c}.

24 HSEH

A EAL AHAREE AT W2 dAAQ A5
S AR AFAA S 95 HQl Al 91U H

2SI =9l & 1270(4 camera per treatment)2]

q Aol 1A
% A 75 FRAF

< A7 Aol= ‘%E‘HHXI okt SAFAA



FAREE] YARES YA 9 FFEEA vlXEe IF
AR Aol e A3t FAA M= BE 53] Aehe e WA Agig ks vt
w7 ekokth A, AR, AREE 9 ERhEAbE [14]. wEbA, BECA AlF B FANTAE WSS
< ARt Apol S yEhlA] gtk HE AT A AEEA S8t ek & AT
A TRAT B FALFAE T2 AgTelA izt
3.2 FEIE & SLTIAE] Tl Boh A4 0% ghasiglont Ae]43t
FEEA] Holo M Yutdow olgHm g 2EY AR AolE HERHA e2ltH(Ending BW, 221 vs
2 AFo ¥& FEZE EEE Table 39 YERQT 222 and 226 kg; BF, 157 vs 16.6 and 16.1 mm,
Jal717REot mEd] SR EE AT 8F FE|E 5 respectively). o[R AEd AFI W IREZ
zo G A kgt Aol dal=e] A7 B Al FEA G vl
AA e UERIT:
3.3 HEEM ol A 2o Z4F =2 A2 = A
AARZES0] QAE] Y% Gau A&7k g 7 2AE s Wkr|ReR dEshs VT 7
9 W] WXl 9SS Table 40 el w= B U BARRES B R A5 SR wAlE e
= 2 eating)®] A|EA7F 2 HIEE T2O|A Ul 2 7% 328, gAHEAS 23H o] Qlti1]. olF ZEE
TG fol8b] ahsitip< 005). Bujn)y] = ST SEwRd A SUksRD svmeled w2
(rubbing)= IRToIA W AT tj2TRT} TI, Z BhuolH AEY A A HZEA B85l vlo] L nf7 o]
T2olA EAAHOR 748t th(p<0.05). IARFES 1, 14-16]. =ANAN ZHE sE5 7T
2030 2= B (playing)& T1 A2 ol duk pasigin  (circadian rhythm)oll o} huxy Sto S7petef w4,
78] 2] 7)(digging) = T2 A& Tl A wk SelE e} S5 A2 715571 blunted period”} EA8t] 24 F 15
(Drinking), 37|(Laying), 27](Sitting), A\ &(Standing), 1 oI 7H ¥& Fwrh AHAL, 2§ 2259714
E(activity) 5213 (Hitting) 2 71E}3 9] (Other) = 3 HrlAom vtoprlthal 1 51¥ 5] EH 7). E AL e
22 Azl 42 WalS deA ggithp<0.05).  * MeE S HISEe] SEHE s vad 2
o, FA=ol M= a7 #EE A YA vl el A
= Aol 9 Fokste] AEE vt S7HAT15].
4. D& o} Zo] FEJEE o)y acle] o3 JFE e e
2 4o gk e, Aol $EREE Al
EERAo| B3t galo] mzPel mel Eurpz A UWE ST IEEO] ARt ¥shs el etk
Su, AlRFol7) 8, @AKSocial stress) 5 thokst  De Jong et al.[17]: <3 11l oJ8] F7he SEES
291 o] gdte] H4 U A9 PEey SHQps  2EAE f/lo] AGHUHE IHE TEIF A
SSUi4, 9, 11-13]. 53], EUS 053k 23 zo) 2 A Busioirh mebd, & a7l ZEE &
= ogx) AR o] BEEAE 95 SARzES Hx B9 Aol flEE HRIZE 1157 mFH] o
wE nXE A et me 2y EEEa oz Al el E3(sensitive slowdown)¥ 23 E HEHE]
Fol| w2 iAo 79, 22 HHA7] S e Ay FIEATEA SAREE AT Tbet IHE R
A ABRT 3% Jbe® WAnzE v vy o 2UEE A7k 9ad sloR And,
PEEAY P A F0E 27 F Y BPRTES A = ATl ARl AT T ASARME R
TPl ol 1] Wb, # Ay FEgels  TH7HE RS 22 wrIR AHKA ARt Aol
&47] o]g 75 WA A9 Zeprd moly|ps AN TS T2 AE]TalA izl blsl A&k
Ao AEsle] AR ZEO] QJAE] WA D okt Z715+ItH83.4 and 82.9 vs. 76.6%, respectively).
TEA vAE 9FS st sk 2 e ASAE &2 T2 ARTelA T19 b=
A BeH s gJosA 2 TR A R o THU sl Aag o] RAEATH18L vs. 6.99 and
kAt WHT ATAS FpA)= Ao ok glon]  9.68%, respectively; p<0.05). BEFH, FAA I Alol= ¢l

431



FFAS &= BA) A20W AT, 2019

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' T1 T2 C T1 T2
Eating 9.68+3.20° 6.99+2.70° 1.81£1.37° 545£1.82° 4.43+1.53° 0.89+0.66°
Drinking 3.16+1.12 1.15+0.45 0.81+0.39 4.67+1.31 3.02+1.08 1.99+0.87
Laying 76.6245.09 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 0.3120.24 0.19+0.14 0.8120.63 0.52+0.37 0.560.41 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 0.000.00 1.56+0.88 0.14+0.14 0.00+0.00
Hitting 0.12+0.12 0.33+0.24 0.00+0.00 0.60+0.60 1.1340.72 0.000.00
Rubbing 0.91+0.63 " 0.00+0.00"° 0.00£0.00° 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 0.1240.12 0.00+0.00 0.00:0.00 0.30+0.30 0.00+0.00 0.00+0.00

ab

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

Ak T19) B F4L vl wa) gadhe
HATHG6.99 vs. 9.68%). A&
T1o1A 1.15% 223 T2¢14 0.81%% o
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means + standard error with different superscript in same row differ below 0.05 of p value.

=

St ARES o]&5te] Yo gt o3k AT

=S AR = Grlste] FA

Holli= AAg WA E maoh8]. 1oL, 2
]

= AR Ao 5HAA 5E

AFATL FARN F

=43} qualitative behavior assessment term <]
9 Agslete] FEEA Uk A&eka i3, 1
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