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 OE ARG L A RO R B 5 35 A A X — B T HE 97 (Electronic sow feeding, ESF) £ 48 Fl 4~ 14 i 43z
1 & % (Individual stall system) %I EE5% B MR8 A& FIK T (170 R B AR L BR 84 W 4 & A 56O N W3 AT 5 L AR
YRS . RS EE T A ESF IR R G MR RE M PRI M3 45 100 3k .60 3k 120 kAT IR, L T W —
65 PR FR e B 1 BB A RE AT AR AR DR RTIR B I R A O IR T A A MR AR AR . SRR
WA« A TV R T . BB T RE IR AR GRS AR IR R 2R G B A AR R AR IR KB R A S R A
BOMAE = Bk TC 8.3 25 5 (P>>0. 05) A BRAE L 7B 55 2R 48 b T 03 47 2 1k i J 38 T o8 (P<<0. 05) , R Al R &
FEPEREAHIE , H B FHEREEE A TR AERK ., ERAKE @, BEBFRERE P TRSHN
S R A TRE I A HE DR KK AT Ry A A B A A A A R R IR A I A K A R TR I (P<C0. 05) , i
PG 3 VR R RHEELT R R AR OB LA KR R IR R AR R B A T (P<C0. 05) L SR BB E B T HE IR R G P AT IR
B R 2 BRI S AR T AR BR A R G0 1 2 L RAMIR I B TR EEEE AR TR RGP
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Comparative Analysis of Reproductive Performance and Animal Welfare Levels

in Electronic Sow Feeding and Conventional Sow Stall Systems

GU Xian-hong* , ZHANG Jun-ling
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Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: The study aimed to investigate the effect of two different kinds of pregnant sow hus-
bandry systems,electronic sow feeding (ESF) group housing system and the traditional individual
stall system,on reproductive performance,welfare levels (behavioral expression,incidence rate of
injury,secretion of eyes and snout) and the average cost for each weaned piglet. 100,60,120 preg-
nant sows from each system in the 2 farms with ESF and individual stall systems were chose to
compare their reproductive performance, behavior index, scars and eye nasal secretions between
the 2 systems within the same farm,and account the cost of weaning piglets. The results showed

that,in reproductive performance,there was no significant difference (P>>0.05) in annual fodder
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consumption,days of pregnancy,number of pigs born alive in each litter,number of weaned pig-
lets in each litter and annual parity for sows bred between the 2 systems,but the ESF system sig-
nificantly increased the weight of weaned piglets (P<C0. 05). The result showed that individuals in
the 2 systems had similar reproductive performance and the ESF system had an advantage on
suckling pig growth. In terms of animal welfare,a significant decline in the frequency of standing,
lying, sham-chewing, bar-biting, urination, drinking, genital injury and secretions of the eyes and
snout (P<C0. 05) were recorded in the ESF system. There was also a considerable rise in the oc-
currence of sleeping, fighting, vocalizing, feeding, defecation and sow’ s physical injuries (P <C
0. 05) in the ESF system. The results showed that individuals in the ESF system had better sow
welfare than the individuals in stall system in most areas,the increase in vocalizing, fighting and
physical injuries was because these were more opportunities for individual interaction among sows
in the ESF system. In terms of the costs for producing a weaned piglet,there was a significant in-
crease in water and electricity expenses and the depreciation of plant and equipment (P<C0. 05) in
the ESF system,but at the same time,a significant reduction in wage costs (P<C0. 05) ,which re-
sulted in no significant difference in the total costs for breeding weaned piglet between the 2 sys-
tems(P>>0. 05). The findings of this investigation show that there is no significant difference be-
tween the ESF group housing system and individual stall system in terms of average weaned piglet
cost and reproductive performance,but that the ESF system has improved animal welfare for the
sows and can effectively reduce labor costs. However, it also needs well trained and responsible
personnel to manage the system properly.

Key words: electronic sow feeding system;individual stall system;reproductive performance;eco-

nomic cost;animal welfare
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e B B 3F R 4 (Electronic Sow Feeding
System) 32 Z iy B 71 B R 48 B RE AL 20 B R B LB
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B R SE UG N TAEK . 4 3004 MR A v W) 3% 3 B
WHTHERS.
1.1.2 #%2 BB THERSE EY 2 R
AR AR PR BERIR IR A AT R R L 3
W T RS 0~28 K .29~89 K.90~106 K), UFlE
U 7 T ol SR D B AS A2 4) 3% . D A 3 403 R 2 ]
ML H AR IR 2 W, R, HE R 1.8 ~2.0
kg o Sk RRER P LS A AE A UK A R B L TR
FRARG SR, H w535 2. 3~2.6 F1 3. 0~
4.0 kg « K DARHER T CBIK 1 D ] i,
SR S g SAOK 28 B B AROK .
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WRUB S KU BAR 1.2 m, AR M 0L 2 2 1 i K A L K
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T3k B S BR T2 A TRl 300 m® ., M TE N 42
KU T AE M AR . TCAR R, B L, S AR IRy
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T A T e N BR A A A [ 38 7 J M i ] 5
FUTVEZE. PG 2258 2 & HF U KUt B AR
1O m, A 1L K% 22 — iR K A5 . KA K 2.0 m, 58
2.0 m, FEMREIHAH A RERNAYLER . &EA
RENFEFE ARG, BEHEEANANT T
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11 R EAT IS B G IR R E 6 T
(6 A~ BT B o0 ) L HE e IR 24 A FATT, A
FRITLEE 10 Sk BEAE . WL IE T 3¢ B R AT 0 & AR K
B BABIOCRRROMEE N (A 2 10 min, £ 3 h

®1 HEMEEERHER

21 R B RILWE 4 R (BK 08:00,11:00,14:00
F17:00 JF46), LM 3 do 47 0 ¥ b5 B AL
W 6"« 10 min ', EAKAT Ry 48 bR 408 0 3R
2. PRI RN IR 67~99 d B4

Table 1 Indexes of performance
545 Index H# A Description BAfy; Unit
E B 5 F FE K} Annual fodder consumption of breeding sow B )% —AE BT I #E 1Y R W e ke 4E !
U K%K Days of pregnancy I g — WL AP H A 20 20 06 % B 18] 1) B d
2R R BS AEE AT R B AR S AT

b % Number of pigs born aliv SR
PERHEE Number of plgs born alive W T L9 T 6 £ o
W 35 4% 58 80 Number of weaned piglets T 475 I TR 85 A7 1% B AT 3 8K ke !
21 d W47 5% & B Weight of piglet weaned after 21 d HEF® 21 dikE kg
7B Annual parity 365 K /PR % 227 A1 8] I K AL I S

ANHE 21 R I A TR IE AR B AT A IE

Those not weaned at 21 days are corrected with correction coefficient

R2 {THERRER

Table 2 Behavioral indexes

845 Index

}# iR Description

¥ 7. Standing

i kih Lying

it 3¢ Sleeping

KA Squatting

25 O I Sham-chewing
W F: Bar-biting

43| Fighting

&7 Vocalizing

Hr % Playing

182 5 3)) Gentle interactions
K& Eating

X /K Drinking

FL45E 3l VUSR] i S 4 R AT BCRT B 7E T E L DU e AT DUASTE R) — P b
0 b ORF b 5 1 2 0 2 fh T R AT RS L AR I T
0 b ORF b 5 e 0 2 fih 3 A 2 AT A S LIRS A
VR AT L I JBE SRR A L A T o S BN v ) 2 5
1 T B S W A T I ) A B 1 L VRS ) R

FAR IR L M I | I T R AR A AT

T IR EIHER B GRECE R B X 0 5 H A A AR R AT B0 BB SE 94T R

S B A R

H 22 ) AT AR S A0 L G 0 4

Rl IR ) 5 — A~k
AR SR B R 5 B B EL R AR R
W 0 2 K Sk IR IR K

1.3.2.2  BEREOIR AR 53 W) & A 32 I I 0L
GEE MBI 2 m LA B R SRR R R 5 R
AT S 598 K AR S B0 BE B4 1 m DL W EE B
R B 493 96 R AR B 3 WA ) R A O o 6 T AN MR R AV A
B mIbE 2 kk e 1 kT ile . B Ak
B 120 Sk LAAHAB ) 20 kAR 1 ASeit o, |
—ANEE X TR TR B B S B AL A
I 6 B B R BEALER I 20 Sk #ET AR . e — 5t
TFHTT, JEEURE 480 Sk BESE . Uil 45 9 B HR 5 43 b

P fil ik WL 3 0 SR HY B Ry ke A BT A0 R e MR
Iy WA R LU . SEBR I LS RO A YR 9167 ~
99 d B4 .

L.3.3  WrWptrs A W WA 4 AR = 4
A R A+ FH 28 B S e A + 3 o B e a3 IH
JRAS + 55 3 N BT+ oK AR+ By AR Al A /4R
PRI AR R SEBR IR A A R A R AT —
WIAF 48 A A A o W 0 A 3 42 D A 2 ol
PR BIE ISR G — 4 12 A 9 1R B AS A WA 5
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1.4 HIESWH
i 1 SPSS 19. 0 X WF 5 B AT it br. &
S X AEAT N B AT E AR, IS IES D

®3 FRGRERES BRI

Table 3 Physical injuries and secretion of eyes and snout

2F B0 A P 0 ST AE AR ) Mann-Whitney U 75465 5
WEMES . A SO B AR 2T R Ty
XER.

545 Index

f#iiR Description

R MR Physical injury ZOKEEE 3 cm SUFTEH AR T 1 em X1 em BUJR. RREE K FHIET

IR Tail injury
H B 25158 Genital injury
i B 4598 Limb and feet injury

A B4 W) Secretion of eyes and snout

R 4% UL IR 5T ) 450 405 66 I U ) R L ) R A 45 Y 4
JEEZ AR AL B T 3 em ., BUBA AR L BB LB 2 L L U AL B R
DU L AT 47396« B8 I T A DB 09 A G 45 47 A BN O 3¢
A 0 TR S LI b i & 20 VAR BR 38 22 s B I A7 AE 3 I )

2 # R
2.1 BFEFRGESTHRUERGEFEEEN
BEHY EL B

HiZ 4 AT, [/ — 3 R TRESR R L5

x4 BEBETHREAZUNGCRUEERFFHEEHE LR

PRERAOLA R GEAR LL » B 38 4R AR RE A 0IR K B 47 )™ iR
UC B8 7 T A RO B B W 3 A 4 508 A BT A HL
TRFH X (P>0.05), IR TREFF RS 21 H
% T 3 A 8 R A PR BR AL A R 0 B AR A 2 64
(P<C0.05),

Table 4 Reproductive performance of sows kept in ESF group housing system and individual stall housing system

¥ 1 Pig farm 1 ¥ 2 Pig farm 2
Tk i HE BR A4 % 5 BEHRAS B 4 5 5
Reproductive performance Group housing Stall housing Group housing Stall housing
system system system system

FERL/ (i o k71« 427 ) Feed consumption 1.1740.18 1.2640.31 0.85+0.16 0.94+0.26
4 If K% /d Days of pregnancy 114.541.43 115.5+2.21 115.540.85 116.540. 84
FEWEAT S/ (3« % 1) Number of pigs born alive 9.254+2.50 9.7242.50 9.75+2.52 10.0542. 35
W A%/ Gk + %5 1) Number of weaned piglets 8.6941.13 9.0541.77 9.16+1.95 9.31£2.22
21 HibWr K E /kg 21 d weaning weight 5.6740. 86" 5.35+0.92° 5.53£0.67° 5.24+1.02¢
G/ (BR « Sk« 427 ) Parity 2.1140.15 2.1440.09 2.1240.12 2.1840.13

55 F SN AR NG T REROR 25 B35 (P<<0.05) . T A

The different lowercase subscripts (*and ”,* and ¥) indicate the significant difference in the same pig farm (P<C0. 05). The

same as below

2.2 BFHFAREEIMNERUERETEITAN
W LL I

B35 5 A Al — 6 S BEA i B R R S R
IR =EN2 N AR TRvAN of 1 e m IS N L i 2
PRFVER K AT Ry e A vk 80 3 A (P <0, 05) , 1 e
B3 R CHEE AR AT O kA B E T
(P<C0.05), BEAh, KA (—FhSEHAT ) T 1

B (P<0.05)  JEM T 2 MR B E REH
AT HIER S 2 B £ (P<<0.05), , fE#Y 1 48
A RE.
2.3 BFHFRESIMERUEZERSEEEHRM
RESWMEERILE

WM 6 fron, BERE L FRE SR RS MR AL A
ARG, AR ROGIR KA REF T & (P<
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0. 05) » = B 2 17 IR AR S 7 A 9 A 74 23 2% Y 3 A1
(P<20.05) . PisE M 28 G0 B8 5 8 ¥ 03 IR R I 3 4

IREEREFHARE(P>0.05),
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Table 5 Occurrence of sow behavior in ESF group housing system and individual stall housing system

¥ 1 Pig farm 1 ¥ 2 Pig farm 2

1T &
(K« 55" « 10 min™ D)

Occurrence of behavior

Group housing

MR AL A2 R 52
Stall housing

HRAL

Group housing

FRAOZAZ R 5

Stall housing

system system system system
¥l 7. Standing 3.35 £0.16° 5.13+0.11° 2.6440.50" 3.2140. 547
5 Ep Lying 1.5040. 27" 2.1340.12° 1.2540. 13" 1.854+0. 317
i 5 Sleeping 7.36+0.19" 3.75+0.07" 6.76+0.29" 5.8140. 95*
R Ak Squatting 0.47+0.07" 1.334+0.09" 0.67+0.43 0.81+0.09
%5 1 MH I8 Sham-chewing 4.3140.42° 7.6740.00" 2.9040. 48" 5.1440.727
E A% Bar-biting 0.1440.02° 2.2940.02" 0.31=£0. 05 1.75£0. 46°
43} Fighting 0.6940.07" 0.0440.02° 0.2840.09" 0.15+0. 06"
& i Vocalizing 0.63+0.05" 0.0440.02° 0.36+0. 16" 0.13+0. 03"
HEJR Urination 0.26+£0.04" 0.9640. 14" 0.14+0.03* 0.33%£0. 14
HEfE Defecation 0.3140.02" 0.0140.00* 0.1940. 05" 0.01+0.01*
iR 2% 5.3 Gentle interaction 0.0840.01 0.08+0.00 0.0640.02" 0.01+0.01~
X & Eating 0.7140. 26" 0.0040. 00° 0.6140. 13" 0.00+0. 00*
k7K Drinking 1.0140. 00" 4.29+0.03" 0.69+0. 20" 1.50£0. 467

x6 BREBFHAMNMMRULREEIRIEGRMBRIES B R EE
Table 6 Occurrence of sow injury and secretion of eyes and snout in ESF group feeding system and individual stall housing system

%

¥ 1 Pig farm 1 ¥ 2 Pig farm 2

1845 Index

HRAS

Group housing

FRALE R 58

Stall housing

HRAS

Group housing

FR A4 & B2
Stall housing

system system system system
115 JE Physical injury 19.174+7. 36 3.3342.58" 25. 115, 487 5.15744. 48
Ji B 459K Limb and feet injury 66.17415. 68 62.67+16.67 65.28+9. 88 57.69+12.24
BRI Tail injury 0.004-0. 00 0.8342.04 1.014+4.08 0.0040. 00
A B P59 Genital injury 0.8344. 18" 2.5042. 04 0.7944. 08" 2. 6744, 08
AR 543 W) Secretion of eyes and snout 20. 8343, 76° 35.0146. 32" 18.21+11. 69" 32.33411. 877

2.4 BFEFRGESTHREERGEDFER
KB

W 7 FrR R R TR AR SR
(A R GEAR LE  GDRE I3 S A A i 488 iy (HL TG I 2 22

SE(P>>0. 05) 3 35 4 B BE & 3T 1H BLAS LK H 9% il AR I
FHE R (P<T0.05) , T % A dg # B AIK (P<C0. 05),
WR R G M A LR FE LS (P>
0.05),
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Table 7 Cost of weaned piglets in ESF group housing system and individual stall housing system

¥ 1 Pig farm 1

3% 2 Pig farm 2

WA/ GE kD

Cost classification

system

HRAL

Group housing

FRAZA% 2 52

Stall housing

HRARG

Group housing

MR R 58
Stall housing
system

system system

B A Total cost

354.07482.56

332.48476. 86 366.86479.59 337.17+19. 56

1A Bl A Feed cost 233.38+59.57 223.67+66.68 178.57447. 22 171.34+12. 66
FHZ B b 5 LA
54.81418.39 52.4146.73 63.00416. 31 68.0848.93

Cost of veterinary drugs and immunization
T. % A Labor cost 22.2647. 26° 34.94+0.91" 57.63749. 86> 67,4545, 447
G B AT IR A

h . 28.82-£7.26"  9.43+1.23  29.8046.54° 10,803, 22"
Depreciation cost of plant and equipment
JK By 3% 4 Cost of water and electricity 13.2941.41° 8.11+£1. 27 27.97+1.61Y 13.30+1. 66~
55 FE S A Cost of consumables 2.51+0.80 3.92+4. 34 9.89+4.53" 6.20+£0.97*

33 i
3.1 BEBTHARZMIMERUERZE AL
RELL &

G R BN BT R TR RS
A P BRAA R GE7EBE A AR FERE AR UR KA B8 )™
T A 80 B T W W A 4 AR 4 7 i U 7 T G I 3 72
5 (P>0.05), U PIFl R G S PEREA L. H Y
ASPRERAOZAE R GEAR L - BEAE L T T 57 R S0 H W W3 A7
R 3 Thm (P<<0. 05), K% R 4T W 41
R E R AR . X B TR R
e LS IDSES YT  UN U P el (G S XNV
Wb, Besh . T sh . B R T IR R R A
Bl T BR300 [ A0 9/ X 7 o T bl T A A R A A R
X 8 19 A s 249 R (8 B 8 R A AR A IR S
TR B A SE SR A3 W TR W ) A A A
E PRI

R B WO K E L NA IR 5 % N ey
AT FR A A e SR 7 DM 5 RS A 4 L e K 3K
O FAh A RO GRS B s
MERREARCRT . B TR R G5 G I 2
(1) F 4T S 00RO ™ T LA A B
P IS T R 0 A 55 A R B AR 0K el A G 1Y
b, AWFFEIEM , 45 T 58 AL 198 Bl 2 [0 B A Y
FHHNERE LT BAT M HIE B 2 ) % BE % 2K 08
RYERREAM A BCH B BIRA W 5T 08 UK 2 8

R o (HL 7 B0 7 T L 5 AN BRAR L 38 A Btk ) A M 3 aT
RE 2y ik — 20 4 L A TR fE .
3.2 BHEBFEERGEMBEMAERZEEREAK
FHEK

FE AR R K 7 T B A T R 9 R G AT R T A
(R 3 7. i BER L 25 10 IEL UG | me A L HE R L IROK R AT O K
HERBUE # F R (P<<0. 05) , B 5 .5 3 VR VR
AHEE AT R & A B0 8 3 T i/ (P<C0. 05) , & B
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