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Abstract: This experiment was conducted to study the effect of different patterns of farrowing
pens on reproductive performance and stress level of sows,in order to explore a kind of welfare
and friendly feeding mode of lactating sows that could be popularized and applied in practical pro-
duction. Twenty-four hybrid sows (Large White X Landrace) which had same parity, similar
pregnancy and body condition were randomly assigned to 3 treatments:farrowing crate+high bed
group (FCB,n=28) ,freedom farrowing pen—+high bed group (FFPB,»n=28) and freedom farrowing
pen— partially fermented bed surface group (FFPF,n=8). The 7" day before farrowing. sows

were transferred to different patterns farrowing pens. The 21st day after farrowing, piglets were
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weaned. The results showed that: 1) farrowing time in FFPB and FFPF was significantly lower
than in FCB (P<C0. 05) ;average farrowing interval in FFPB was significantly lower than in FCB
(P<C0. 05) ;the levels of blood plasma oxytocin (OT) and prolactin (PRL) in FFPB showed an
increasing trend (P<C0. 10). 2) The 2™ day after transferation of sows to farrowing pens, waist
surface temperature in FFPB and FFPF was significantly lower than in FCB (P<C0. 05). The 7™
day after farrowing,salivary a-amylase (AMY) level in FFPB and FFPF was significantly lower
than in FCB (P<C0. 05). The 14™ day after farrowing, salivary AMY level in FFPF was signifi-
cantly lower than in FCB (P<C0. 05),and cortisol (COR) level in FCB showed increasing trend
(P<C0.10). These results indicated that:at the day of farrowing, reproductive hormones levels in
freedom farrowing pens were increased while farrowing duration and average farrowing interval
were reduced. Within 1 to 2 weeks after farrowing, stress level in freedom farrowing pens was ob-

vious decreased, indicating freedom farrowing pens were more close to the welfare and friendly

feeding mode of feeding sows.
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Tablel Effect of farrowing pens on reproductive performance of sows
) FR A7 A2 7= ] +- B ™ b+ SNkt 3
it H o o . bR PfH
= R 2H = R 4H R DA b T 2 .
Item SEM  P-value
FCB FFPB FFPF

PR L Litter size 10. 50+0. 94 11.43+0.72 9.57+0. 65 0. 47 0. 30
PETEAF R Live litter size 9.75+0. 80 10.29+0.78 8.71+0. 68 0. 44 0. 37
SEHR %/ % Stillbirth rate 6.774+2.71 10. 08+4. 04 9.42+1.86 0. 02 0.70
A= %5 8 /kg Birth weight of litter 14.9640. 84 16.06+1. 27 13.3440. 94 0.61 0. 20
3 EIE# /% Crushing mortality 5.734+3.07 7.93+3.31 11.07+5. 67 2. 30 0. 65
3 B} K /min Duration of farrowing 200. 75+9.11* 160.29+9. 47> 174.294+6.19° 5.96 <0.01
431 [A] B /min Average interval 19.71+£1.11° 14.4241. 37" 18.68£1. 27° 0. 84 0.02
RS HRER/ (g d D

¥ e 674.114£30.51 4 596.94+56.98 4 556.124121.70 43.27 0. 54
Average feed intake of sows
B2 7 2K ~ 43 6 5 KRB IR &/ mm
The day of transferred to farrowing rooms to 0.88+0.48 1.294+0. 49 1. 14=+0. 40 0.22 0.75
the day of farrowing,lose weight of sows
BT P R~ G 5 7 R B B/ mm
The day of transferred to farrowing rooms to 7 3.0040. 42 3.2940. 47 2.294+0.81 0. 34 0. 50
days after farrowing.lose weight of sows
B NT2 5 R~ 435 55 21 KBRS i/ mm
The day of transferred to farrowing rooms to 4.0040.63 5.00£0. 65 4.294+1.43 0. 55 0. 77

the weaning day,lose weight of sows

[ A5 B 35 I Jr s 7 B A0 S5 7R 25 5% B35 (P <<0. 05) , fiThn P REA R R R 22 R R 3% (P>>0.05) . A MK~/ tar 1 d, 453K
It n=28;4 1 4 K~/ )54 21 K ,FCB(n=28) .FFPB(n=7) .FFPF(n=7), T

Different letters within the same row means significant difference (P<C0. 05),same letters within the same row means not sig-

nificant difference (P>>0. 05). The day of transferred to farrowing rooms to 1 day before farrowing,all the groups:n=28;the day
of farrowing to the weaning day, FCB(n=8) ,FFPB(n=7) ,FFPF(n=7). The same as below
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Table 2 Effect of farrowing pens on reproductive hormones of sows

215 Group

H T ] B34 7= B i B sy AR PE

Item Measuring time + B R + B R 9 1% AR M T 20 SEM  P-value
FCB FFPB FFPF

f= & /(ng » mL ") OT n PN 158.85+8.15  201.44=+17.10 194.59+12.84  8.18 0.06

32/ (ng » mL™") PRL R PN 95.90+4. 70 126.37+17.73 91.61+7.82 6.92 0.08
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Table 3 Effect of farrowing pens on reproductive hormones of sows C
5 Group
HH 02 I ] R oz A 7= ] HeRE A sy bR P i
Item Measuring time + B R4l + B R4l REER M SEM P-value
FCB FFPB FFPF
BAJES 2K 32.46+0. 84 31.7340. 34 33.2140.35 0.33 0. 20
i DN 32.6440.49 33.7640. 34 33.7040.53 0.28 0.19
B =%y N
R 2R
i e ARG TR 32.9640.79  32.7140.63  33.71+0.65  0.39  0.94
Body surface temperature of back
UG 14 K 32.99+1.69 32.5641.56 32.6541.71 0. 60 0. 87
SPIRJE S 21 K 33.24740.35 32.7840.53 33.4940. 20 0.22 0. 44
HAJGH 2 K 32.5740.39"  30.3440.31"  30.93+0. 34" 0. 27 <C0.01
A3 24 K 33.0740. 60 33.6140. 36 34.04740. 46 0. 29 0.39
I8 4 2R UL
) - WG EE 7 R 33.3540.81 32.6540.73 32.9740.79 0.43 0. 81
Body surface temperature of waist
UG 14 K 32.844+0.70 32.2740.47 32.6140.63 0. 34 0. 81
PIRJE AR 21 K 33.46420.43 32.53740. 65 33.06%0. 30 0. 28 0.41
HAJGE 2K 33.9640.46 33.0040. 32 33.0540.19 0.21 0.11
A3 24 K 34.3940.52 34.6740. 29 34.5640. 47 0.25 0.91
T S AR 3R UL
) - UG EE 7 R 34.46+0.60 33.7840.33 33.1740.63 0.32 0. 26
Body surface temperature of hips
WG E 14 K 34.2140. 44 33.5040. 66 33.5040. 46 0. 30 0. 54
SWIESE 21 K 34.2240.32 33.7040. 28 34.1940. 21 0.16 0. 37
BAES 2K 32.92+0.72 31.54740. 20 32.2940. 26 0.27 0.13
Vig /PN 33.37+0.52  34.0140.29  34.0840.48  0.26 0. 47
I BT B
- WG 5 7 KR 33.5940.73 33.0540.53 33.0340.68 0. 37 0.78
Mean temperature of body surface
G E 14 K 33.3540.57 32.7840.55 32.9340.57 0.32 0.76
SPIRJE SR 21 K 33.64420. 36 33.0040. 46 33.6740. 23 0.21 0. 37

CORG I (P<<0.10), TE4r 6545 21
K, B e COR,CRP,AMY & & Z 5 A~ 5%
(P>>0.05),

3 3
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SEURF IR IS A R A SRR AT R BE R 5 BRAY 43 0%
PR R E 50 B 3% M 22 5+ . A. L. Kilbride 4
WARTE TR AN [] 7 [ 2% 48 X A1 45 14 He JE 38 T 1 35 1k
Ze5t  GA R R — 8. @il FaRaE % B A
(1) Hs FE 5 117 Bl 1A 5 B )7 e B0t 19 A SRk

ENERCPORS g v BN i g VR S
Wi o A BIETE R S BEAE °F- 33 5 R K O 156 ~262
min. B 5% 19 -2 50 W 8] B Ok 15. 2~22. 4 min™*
A S R K L FFPB 5 FFPF A% 70 iR I K
2 AR FEPB B} 4% 70 00 18] B 2 % ek, A ™
Rl ks 1 BRSSO BEAE MR RE L A B T 4R B AR A AR
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Table 4 Effect of farrowing pens on saliva stress hormones and proteins of sows
45 Group
HH D 52 B ) R 37 £ 7 B 1 Mo sy bR P
Item Measuring time + B R4l +E R4 9 W R b 1 4 SEM  P-value
FCB FFPB FFPF

HAJGE 2 K 21.38+1. 20 18.7343.23 14.7241. 26 1. 30 0.11
IEE 2 R 29.93+5.49 25.364+4.21 23.994+3.09 2. 54 0.62

iiﬁ?/(ng' ml D SIS TR 31.95+8.02 18.1441. 87 19.4542. 43 3.25 0. 15
HRIG A 14 R 23.99+4.11 20.36+2.18 14.6940. 95 1. 81 0.09
IG5 21 K 17.70+1. 68 18.4543. 40 13.3241.98 1. 41 0. 30
L YNGEE DN 1.47+0. 15 1.50+0.18 1.52+0. 13 0.09 0. 81
SIS 2 R 1.5940. 34 1.76+0. 15 1.7240. 28 0.16 0.92

E;iﬁjﬁél/(mg- ml- D SRS TR 1.484+0. 20 1.02+0. 13 1.5840. 25 0.12 0. 15
DG 14 K 2.30+0. 37 1.5740. 22 2.0040.51 0.22 0.42
IG5 21 K 1.59=+0. 36 1. 7540. 50 1.69+0. 32 0.23 0. 45
L YNGEE DN 253.28+49. 81 215.80456.91 234.92454.47  29.86 0. 89
NIEE 2 R 461.07455.91 365. 154£58. 19 312.39489.03 39.92 0. 31

:ﬁf%/(U ndlD IEE TR 416.82482. 24"  204.56£60.32" 202.00£46.23" 42.98 0. 04
WG 14 K 505.81+£63.77"  399.16458. 11" 280.91+86.24">  43.41 0.01
DG 21 K 420.91486.91 326.49+67.77 358.58+69. 89 43.04 0.67

7] 8 7= 18 1) FEPE B4 43 46 1] B W 3% = T FF-
PB, A REJE T 16 A WK b & 7N B AR o
86 B 35 2l AR SN R AT O e AR IR B T )
883 111] B

BRI 5 0T 25 156 o) B S — JiR BB I RE 2
FRAE R SR A 5 R B 7R I L B
i 2 S AN B AN [ 7 B X 5 A () B RN
[ Pg S — IR B MR T e A & AR W R g e,
TE BRS8N B~ W7 05 0% 2% A B 3 7 Bl G B
BB R RCR B R R e . (AAE R S %
MR ~IPWRIG T KX — B ] oy i o KL X
A RE A HT TR O 00 S5 R R R, U A AT
FEAEFLIT , S BCRRRA E SR R RE

T L 20 ) DN 2 30 ~ 4 06 T 00 L 5 45 iR L4 AL
B AR L AR AL R — RINIR &
KR KRS AL . OT S0 3L 3h 4 43 6 A 7L ik
Pl 8 5 AE 10 0R . 18 = 95 % (Paraventricular
nucleus, PVN) 5 _F # (Supraoptic nucleus, SON)

SSRGS S < e Vi =0 Nl E R T
T R FLIR o s S I AR FHEY . OT 19 43 W6 vT g

B4 10 4 W 5 < R R) B A € B, C. Oliviero 4517
W & B, 5 B ™ B AE L 78 BRI 7™ B rh 43 16 1Y)
BRI OT & & 3 B AL 77 R B 43 06k 1] B #65 Sk
FTHE . B AL B. Lawrence 255 {38 . 78 43 8 1 72
(19 3~4 h, BRALAL ™ B B R OT & it i % B
R HP=FRET R B2, AR &N, FFPB 54
M OT & & A W 8 T & i a3, 5 Z AR FF-
PB 5 FFPF 4 &1 4% 75 6 < 2 25 F# I, FEPB £} 4%
O3 U E) B S 3 PR ARG . O'T (1443 6 % 5 7 3 1k = 4R A
SCHE BB E VR shi fs R i F AR e,
FF45 1 W e o o BE A 2L Sk, 51 R B OT 19 4
W, S, Chen BV BF 5 & B, AR I L A /N 4 1Y)
My OT & &7 & % M & F A Tl 2L 4l i /0 4,
M. Kurosawa % {38 , PE 0 (e BE 20O % R ¥ 51
T I AR ARG o T R I T 5 OT B 28 5% — 3R . 45
ERTR, Al eE OT & 88T & . £ A b E
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BT B T st BEE 0 A R KO o B 3 A g B L
TR, PRL ZEREMEAT N . 20 M B0, 40 16 A
FeNi kbl 25 A AE S . AL AL Valros 5
W55 & 8L PRL B8 3 & B4 1 B: M A7 . AT RE X R
IRAT 46 1 8 8 31— W BB A A . k4, PRL
BRI T A W W FLAE 3 e X AT A K
MR S AEAm ., RFRIFEAERR
PRL %15 4= & P fig (9 & wi . {1 FFPB £} J% PRL
T FEPE B A TH s i a3 iR 2 i T7E 70
52K R DR B TCE A B BRI Bl B
O B KT T DBAIR T LR B 4. R DL
Wr FFPB #1342 ifF B0 R 10 20 b . A B T4 & A=
7 BRI AU R LR SRR RS BT BRSO
PRL 5406 J5 45 2 KA ME R COR.CRP & AMY
TC 3 AH DG W BE R N O R S X PRL %
A AR,

3.2 FEREXTERE K FER N

3.2.1 IRFIREE Sl ) A T 2 it FL AL AR 1 4K 358
IR 24 Bl Ak T AR S B O e, A 7R T
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