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THAHI D,

TR2OFERENZ. 4 7 > (Sus scrofa) (ZET RED S DEEILOARAR S5 1213, K& & AR
BHfEO KRR, ZREVE. MERTE. AR & OBA O, O LS &, BB oA &, 3L
PEizk D, 2= 7 KBEICEBWTEZILNIZEK S EEB X5 720 OMIAFMN O K, TR

ftLTuiszednTngd (FES 2009, 74  #ICBOWTHRTH S L) HERO A, FLoOUk
DEHACOIFHICONTIE, vy, Y¥, ¥ AN, REYZ E T RO Be 25 nl
s EDY RHEY L AR, FCICHT 8500~8000  BEMEDAME, HER & & EBMES LISt O B H

FlIZRFEELI N WE IR TS (Ervynck  BOFEE W 2 BER B2 RANICELT 508
et al. 2001; BEH 2001 A% - FFEF 2017) . 7 &1, e b (FH 2019, KEDOIEHEFGRICEET 2
NENE AR 2 KENT 50T, HSICFOE EHie LT, Harris (1985) DAL A46G
BeREGLEIh-Eme s Zeicnbd, NEE W25 0im%E., hE (1973) OHEFLILMOIERE
REL O 1 I3 B0BROBT. vy OFE»LOHZ. & (20100 ORFFERIB%
Rlah., = ~FlE. 7 2 2 B s he 26 D%, FH (2017) ORFT-EHEER & 6
BT ADPGIEEDOWEHFII B Z abhkar -7z, FLHIGRALED 5 OF%E. HHS (2018) O 7 4
T a0k, B, R, 2 Voo ERROM FLOAFEME B S DB D B, HOEERL
MAUE, Y. AL T E. oS <D, ORFEGHIZ. W7o 70 Yy - YEHORTS
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ERIT L. HFEROBIRMEO AL EAED .
ZORAD 7= DI R FERNCITA L2 Z & L
IZOBNo>TNWZETHNHTH 5, HEFLIE. B
HOWIFLE TEDOWFLOBRITENCE b AT A
HBZLIZEDERD > TWBZ ENnE, HEILBEG
DAL B -EB%R» 55T 5 Z & TE
FEHR O, — . ThETORITMIZRT, 787156
DHEFLO T E LR HA DL~ S, T2 D
A AR - DIV, WA RS ALE Y
ThHdFXFV P UGS TICBT2HEAMICL S
HEAROMEITH 55 (Braude ef al. 1947), il
WOMBERFTIZBIT 2 FHEDICX B HEILEICZD
WTOMRBOE ZHRE SN TR WIRRIZ S
%o VEILOIT A pEER S Ik, HEFLA BRAG S
BMEI P E AT AEEEBERO—-DEEZD
hb, 720EELERLD 2L AT (T
2) OBURO B 0 5. Mk resEf i (L
5 2018), DD HELMS> ZLIChHEE
BiRETH 5,
ZZTCARMIZETIX, Tar oI NEL T
—HEEBRT 572012, HEILT 57200935 A
B (L) L k> TR o h bR (I
FLE L FURSY) . HEAOMS A S Mzt 32
Lok, THATHIIZES BRI ONWT
T AEENE L IHFLTEIOMR S S BRETT5 2 & &
HiyE L7,

MRELVHE

BILHRRICAW T 2E#E

A& A LA VTFARET O K B E I 0 THERL
TR AT L 7=, HEFLRBRICHE L 227 213 -2
oy —HDO A 2N, N—2 Y —FHIE, 4
F)2AOIN=7 ¥ v —DERKEZRR L TET
N2 TH %, (ERKIZY v 4 — 2,
FEfE, +R) 2 U ME2LR L., NIEAKICRE
Sh7z, WEIZEE T, WEIXER 5380 F
ETdh 5 (IEH 1978). wEICFLHME UCTHIHA
Xh7-JERE T s, 2016427 H17 H~18 HIC
WipE L 72k (EfA 1), 9 H 9 HiZcHiE L 72
& (& 2), 9 H 10 HiZ e L 7=k (Efk 3)
D 3R ZE R IZ 7=, (R 113, 8 SHA HiPE
L. 1BEIIFEETH > 7= IR 213, 7 JHA HPE
L. 15EIXFEETH - 7=, K 313, 9 JHA HipE
L2HHEZETIZ1IHOFEMEE L 72+ 7 213,

ARt 14 A E%RE 1 Hilgd 64% 20 HiinE T 5
Hg IR %2 H1IE L 72,

HERICH W7 213, AE»12~14 D0 H 5
72 TNTFTIDT 7T 21E. WHTEHAFEI1 DO,
HLLIE 220H0, ZHIEHEICHEE AT
b5, ZOTEPRITEIFEPRES>TNH T L
DO ZNERT (teat order) &WES (Donald 1937;
MacBride 1963). Z N 2D HFNZ I\ T, 3~
4ODFFIFTFT2IZE > TRIA SNl 572,
WeFL S e WFUF L, W PIIHIC 2 RIT L C
W< (Kim et al. 2011; Farmer 2013) .

EILD =D DFEI/A EEFLERE

PEFLFEER T, 10 B2 5 17 B & TH 7 B
Fhi L7z, HEILEBEORBUL, H& 1 TiE 9 M.
itk 2 A3 ETix8ME., AEF25MITH - 7=
(Table 1), #EFLITFHED THEEL 72 (Figure 1),
FEHEOWIT a4 OHEFLERITEER L. FHDIC
KAV EAME. LTS (FRH 5 2018), A
9212, 207 276 OHEA %R L THEE
L7,

T AP EWEHAT B2 ENFE D@ H LB
NEMSNIZT B 72000, HEFLRR. HEFLRE.
ORI OE A TLER L, HEFURIIEE2TH L
770

TROHEFINZ X > TEHONSEFEREEZIS IS
T 577200, WILEANEL 2, BT 45 5
EN7-F AN 372912, 2D 1T & &5l
A =AM PREEL . RET 2 68| XEEL -, 7
OB L 7= 17 & 28BS Z NFIIZFEERFLL T

Figure 1. Milking experiment of a sow.

Table 1. Date of farrowing in 2016 and number of days after farrowing for three sows in milking

experiments.

Individual . Number of days after farrowing in which milking was performed (days)
Date of farrowing
number Ist 2nd 3rd 4th Sth 6th 7th 8th 9th
No.1 17 and 18 July 1 2 9 10 14 16 18 19 21
No.2 9 September 5 10 11 13 14 15 18 20
No.3 10 September 5 10 11 13 14 15 18 20
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FEL-E2TOAREEAEDYE, HiElckD —
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L. ZOV¥E %KD 7=,

MHFLITED

FHRARL KO EREOERAZW U THLN
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K B2EIZT 201942 A2, 72 03T E. B
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DINTG VY ADENTAHREEL 7> T, kKIS
FLHMEE UCHH X =BT 0, 2019 4 1
A23 Hiz13sE2HEL, FUB I 4B, »
THOIF & WFLIRREIZ H - 7=, WA EL X
OAEPEROFEE LRI, BT 2 &1 7 % DIFTL
ITEI A 1002 5 17 e & TORSH 7 RIEIZR L 7=,
RE7 4 - 72 OEfE, IBEH, 77 2I12K5W
FUTE L HIEATE), IR S Bh - a0 H
[X % B2 2 > Tagdk L 7=,

RE7 a7 8 801k, A b =)Lz
ICANTHEEL, TR I 5572, kA
=Lz, FTAHIZaLY e -4 — %]
DN 2 REE (BIK) 28E L7z, 7 2 iR
WEERRHE > TED, 72 3EEIZHEA
DL, HRETKELZD, +72EHLDOREET
WAL 72D TEB LHIZL 7=,

BT 4 DF T 2 ~OUFFLOFEE, FLEH1 D26 F
HEOIZX3HAAWITLCBZ hotz, 174D
EFL - WFLATE) (B2 & A FUEAOERD A Ui
e FLED S OGN ICHIL FURE A F T v ¥ —
DLTHhOAHEERED . AOBWIEE 1 E
5 Akl L 72

RERES JUEHYRE
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HHEICEDZIRB N HETHE SN (3
SRR S ¢ 0B 28-106 5) . 72, itk v
ISR R AR N E I L > TATF
Ehz,

BREER

FERAE - BILO - DO FHEEEE

SHHOMR 7 & 2481 25 HRHA L 72655, 7
R D O FEFLMIE T IR/NT 3 [, %% T 11 1],
S 6.7 M TH - 72 (Table 2), VEFLMIFE I3 %
BT 1057, BT 2055, FHIT56.6 0 Th -
7z (Table 3), 7 &, WHFL % K50 73ig12, 1
HIZ20~24MkZ %5 ZEAME XN TS (P
W 2014), AWFRIZBWTE, 1 HYDISHEL
L BUR AT S IRIE - L CTh D, i
BN HEFLA BN D TaW &YX 7z,

F 72, HEILO -0 OIFENOREIE, < FF
ERO IR, ZOMOEIEGED) A 1~%
10 Z3ikfse 9 % & il 13 0E 57 IR D IRBE & 75 5 72,
B, BRICKREI L7z, BT 4 —+ 7 2 DL
ITENCA DR TEIML L0 & BT 2T WAL
FEFLE I L 2, TFLORIREAY 10 77 & 5035
B HNUT205 BV AEEH -7, 1o T,
TEAPOHEAERINXEE7-0121F. 7 2D
DA IV EREIS W, —HpfpRch b Z &
28572, ZOE512, HEAER T2 —FT7 4D
WA PR L FLATEN A DB TR 1 RS
FEhid s e, HWILER T S ES720121F
—HfR SN, 232855 Z e nfifR S iz,

RET 23 L-EETh % &, WFLIZE IR
Kotz ZOVTWETTRERTHZIZKEMHA
DIEXAEWIZED, BE7 2 IIMEAL. BT 213
MO #+Hbd P T 7 2428 R L. 7 2DF
FBANORIZ X0 BT 2 3WFL Tz, TDXR
A3V r&NTE, BT TEAr572, 2DT
TRERT ABOHADZA I Vv 7 EREHS 5
THEALZRAZIZE LD ST, HEARINEIZ
61.3% 12 £ 57> (Table 2).

FEICKBEEE - BIE LIRS

7THFRIYS D OFEIREIL, /D Tlml. AT
30ml. FE¥HT11.5ml TH -7 (Table 4), 7 I
B0 6.7 O ETE->72 LT &
HTHT2»1I0mIFE L EEATE o722 L
IZ%5%, 720 508AE. 297120 T TIK
WAEBEVEICKR S 2 E BN EIB X Iz,

T ADOFETE I LR, &2 VoS B
5.3%. M2 6.3%. FLHEA 5.0%. K454 0.8%
Td > 7= (kM 5 2018) (Table 5)., Park &
Haenlein (2006) =% Jennes (1999) X, 7 & ®
IRy AR 4 o8 E 4.8~5.9%. MEE 6.8~
7.9%. FLBE 4.9~5.5%. K7 0.9~1.0% &5 L
THy. FHfFE I mid s v 8o, 7B
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Table 2. Number of milking (time), successes (time), failures (time) per each experimental time of sows

and those milking success rates (%).

. 1st 2nd 3rd 4th Sth 6th Tth 8th 9th Mean
I’;‘ﬂ;:ﬁgfl Milking  Milking _ Milking _ Milking _ Milking _ Milking _ Milking _ Milking _ Milking _ Milking
Suc Fail Suc Fail Suc Fail Suc Fail Suc Fail Suc Fail Suc Fail Suc Fail Suc Fail success rate
No.1 9 8 7 7 10 11 9 8 8 8.6
6 3 7 1 5 2 3 4 2 8 7 4 5 4 7 1 6 2 62.3
No.2 5 7 7 8 6 6 6 6 n.a. 6.3
3 2 3 4 4 3 5 3 3 3 5 1 4 2 4 2 na na 620
No3 4 3 4 5 9 5 5 6 n.a. 5.1
4 0 1 2 3 1 3 2 5 4 3 2 2 3 3 3 na na 585
Mean 67
61.3
Note) Suc: success. Fail: failure
IR 2B O TR BT & I RIE AR A B T B - 5Ll b,

720, IREOGRERPDTNIERNMETH 572, 7
v (R Z a4 Vv ETE) ORI, &8s
'H 3.3%. NE'” 3.5%. FLBE4.7%. Ik 0.7% Tb
% (Jennes 1999)., 4G S&h7-7 4 DEFLIL,
vy e, LIk, v M EICEES A %0
BRI N, T2 OEFIR. FERK S S
BBL, NE—RF—ZHMLTEI L EAHET
bHrIZ PN, BREHE LI E AR
iz DB=8DEEL 5N,

DX, 7EOEFIR. £ DO 5
AR BRBEIRIC & D S 72T E & - 728,
BONIARIIMDTLETHHEFES N
TZ 5%,

[FEICLBEIL—FBH» S5 DWMEL] ITEDKIL
RE7 4 —+7 2 OWFLATE) 2 Bi%d 3 5 & i,
BE7 2 LS 5 BRICE D THEFLZ A 72 A5 R
%Z. Table 6, Figure 2 1Z/8n U7z, BT & 2HFL
L. WIS L =25 2 & HHl5 Tk, RET
2FT sy LEETIRE, 7230 —r—&
WS CIEX T Cne, T 2B+ 7 2 4%
AN, WFETA7-9121F, HEICaI 2=/ —
VavEbloTWARIENMRENS, BT L
TTEARHNIEZAES Z LT, BT 2 DA%
AI2% 6 L, FloFiiE - I 23 Ik
B EF. 28 TOIE 2T TR E X & 5
ZEERN, FTADOIREFRIZIRE L., WHLD 7z
WDIZTFTEERZITANTONBEZEERL TS,
I T A NRET 2 OFFIZ B TR A 5 A .
N TIIEAZ I TIA TSI L, WAL Z % %
TZOTEIPHEDE I N, 65T, B 7 2D
Fuzix, 7721k BFEANOMETL - WFLITE)A
B THDHZ NP SNz, B, F:] 5 Tid,
BT 203k b5 5T 7 4RMEDT. 774
DML - WILITE 2 FFE L Tz, BT 4 2T
TAEAE. BFIRO FICHE\L T 7 % IcHl %
bz Tk, /6-5TC, BT 2RI EL TH A
I BERA U 72 DL RS & 1 7 2 3B L Tn
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Iho6DZ s, BET7 2050w, 1)
BT 5477 4DIEAV, 2) T7 212k 24
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TELITEN DAL

HE 1 Tix. BT 260K L =, T
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{4 ik, RE7 2, FREHRISEY L AR S
HEICHED L, WA ES G572, o
T, 7R FERIE 77 2 NS, ¥
FHLEARTEEE WS Z 2tk D, -HHH5 06,
TEHENDOHFAHFTE, AREENT I L, T4
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Table 3. Milking interval (minutes) of sows.

Individual number Shortest Longest Mean
No. 1 10 165 50.2
No. 2 10 205 71.2
No. 3 23 135 55.4
Mean 56.6

Table 4. Milking amount (mL) of sows per 7 hours.

Individual number Smallest Largest Mean
No. 1 3 12 7.1
No. 2 7 23 16.2
No. 3 1 30 11.1
Mean 11.5

Table 5. Composition of sows’ milk fed by farm K in Yachiyo.

Protein Lipid lactose Ash pH
(%) (%) ) (%)
Berkshire breed 5.3 6.4 5.0 0.8 7.4

Note) All raw milk obtained was mixed and then analysed.

L. WHAPESIFETH B Z LRI -,

T2 OE EEILDIEE

RE7 4 3zl U, HEFLE I L 72345 2 & =545
5o hs Z ik, RE7 20 60WAE A
BUC Kk AWA LI R LD WS 2L TH D, A
MR 4 5 F % FTHDELS HEFLRRNIE 13~
178 Tdh -7, FRETHHEED T ZFE. 2
WELSIHPHEH L TL 2METFHILT 2R T
% 72, Fraser (1980) &. 746 ¥ATE S
DIFIFAD10~20TH B EWMEL T35, L
ML, Z0O#HET 7T 2EIFE S OS] % T,
BBXZ3HIibloTHIITTEZEATHZ, 14
BEO T 7 2 ORE 2T L =S8, 5% 20 b
X TI3 VP 223/ HTHIML Tz, BRICHE
L72d@0, HARITFEET11.5ml/7 EBTH 3
Zenh, AN TH 2B T 72T
EDEZLDIAEWFI L TR LIZKD, KA
(1983) 12Xk 5 &, itk 1 EMBH O wIL I
¥Wokg lFE L WME LTS, DF D, ARIH
A TEZD1E, I WOBND B 5 5EEEE D A
T, ZOH%EWSIIITT T 23 % kAT T
WADTH3, Hrb (2001) &. IFA &SI+
BEIANPETOBDIEHTH 10~20 BFLE TH
D, B2 o8Iz EZAMEA L DAk, 1
BIOIHFLIZ R LR RTWBE, 74150
110d 72 0 OWFLIERNIE 3 40 F E L as, AR
NFEHD THEILTE ML 13~20 B & FEIC/
WZ ENEIR S 7,

VEFLTX BN 13~20 LW L2 5,
1 ODFFE» S HEIL LKA T 6. oFLE % #
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AHELTE, AW TEEWI LIZk S, BRI
WEL-ED2, 7240560 10EH 720 DWFLE
N, Thadio -oic, HELEZ BB ON
WA DOFLEAS 6 B O K § Z LIARTTHEE W
I kil D,

HE RN & WILITEI D S &7 T 2 DIERELH
TANS DL, HEAL LS ETETHIZ—
Heoe 08I &, ZOMEHILHTEHEL,
RS LU T PR n Kk li$ %, 2ok
ST A HEFLUIERE 22 D EFEHTH 50, B
ENBIEIFTHB Y20 D THh 11.5ml TH 5,
FICHEIREOLY Y - YFIZHARTE, 1HO
HEFL T 200~2,000ml 1B D, T2 OHEARIZDH
FDIThEG, BIICLTHEB L Z A3 TH
BNDMB, TEANPLDOEH WS T LIk D,
W HE T Y7 IR TR A I RE DK
V.LTHED, ZOWTHIZEWNTE 7 & D3 fiFE X
T3, hEEILE, 6 FEICEE IS T TE b
TEUWIVRALF, Ry LR, M7 VT
AT TIE T A, BEERIZS W TEA BENFIC
FIE ST B k4 ik oKk sa AR L.,
INEFEZ2 &7 T 7 T RO RIS & B (2R H
LCW5, HMTENNZEEEER, 258
ELTEIHD Y V2B L TWAIGAENRZ N, b
VY X FREISTLEMBETEL, YV - ¥ F
EEIELTOAEVWERE LN, TOXI 5Lk
HHET V7T OWTNORMMIRKICE T,
Bt —BEYRE— T2 FTFE VS TERY 2T 4
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Table 6. Case studies of lactation and suckling behaviour between sows and
her piglets, influences of surrounding environment and milking experiments.

Time

Description

10:02

10:05

10:17

10:17

11:48

11:48

11:50

11:52

11:43

12:55
13:16
13:23
13:33

13:33
13:34
13:41
13:41
13:50
14:03

14:05
14:08

14:13

14:14

14:14
14:14

14:17
14:18

Case 1
Piglets come out of nursing room and approach sow's body.
However, sow sleeps by sternam lying and dose not respond to piglets.
Udders are turned downwards and hidden by body of sow.
Sow is not willing to suckle piglets.
Piglets continuously roam around sow.
Some piglets stimulate sow's udders with snouts and suction teats.
No lactation from sow's udder. No sign of suckling in sow.
Piglets continue to squeal loudly.
Sow squeals lowly back.
Stimulation of piglets to sow's udders induces sow to change position to lateral lying.
All piglets stimulate sow's udders with snouts and suction teats.
Start of milking experiment.
Udder stimulation: 7 minutes and 15 seconds.
Milking: failure.

Case 2
Piglets squeal loudly and sow squeal lowly back.
All at once all piglets come out of nursing room.
Sow lies down in response to piglets' squealing and lifts both fore and hind legs slightly
on one side, so that all two rows of udders are in suckling-ready position.
Piglets lick around sow's udders with snouts and suction teats.
Start of milking experiment.
Udder stimulation: 1 minute and 40 seconds.
Milking: 17 second (milking success).
Afterward, milk can not be collected.
Piglets continue to quietly suction teats and drink milk quietly.
Sow changes her position to siting and then lateral lying.
Piglets flock to sow and try to suckle from udders
However, sow is not willing to suckle piglets.

Case 3
One piglet comes out of nursing room.
Piglet stimulates sow's udder with snout and suction teat.
However, sow does not respond. Sow does not try to suckle piglet.

Case 4
Keeper puts formula feed into feeding trough. Sow concentrates on intaking the feed.
Keeper puts water into feeding trough. Sow concentrates on intaking the water.
Keeper puts the feed into feeding trough again. Sow concentrates on intaking the feed.
Sow finishes intaking the feed.
Sow remained standing throughout the time she was intaking the feed and water.
Sow lie down on floor.
Three piglets come out of nursing room and start stimulating sow's udders.
Sow reacts to strange noises happened in barn and stands up.
Sow lie down on floor again.
Piglets immediately suction sow's udders.
Keeper puts the feed into feeding trough again. Sow stands up to intake the feed.
Sow finishes intaking the feed and begins to make high-pitched squealing.
This intonation is different from the squealing made during suckling.
Sow defecates and urinates.
Sow persistently licks feeding tank.

Case 5
Sow takes lateral lying
Piglets hear sound of sow's lateral lying and all come out of nursing room. Piglets start
stimulating sow's udders. Piglets and sow continue to squeal each other.
Sow changes her position to siting and then lateral lying.
Sow turns heads back and lifts both fore and hind legs slightly on one side, so that all
two rows of udders are in suckling-ready position.
All piglets starts to stimulate sow's udders at once.
Start of milking experiment.
Udder stimulation: 1 minute and 10 seconds.
Milking: 13 second (milking success).
Piglets fight with each other and make strange noises, causing sow to stand up.
All piglets return to nursing room. Sow sleeps by sternam lying on floor again.
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10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
Udder stimulation time 435s  75s 100s 137s 70s 195s
Milking time failure 20s 17s  15s 13s 12s
= Udder stimulation leading to lactation 1 Milking x milking failure = feeding

Figure 2. Udder stimulation time (second), milking time (second) and milking interval
for milking a sow on 3 February 2019 at farm K in Yachiyo, Hokkaido,

Japan.

Case of milked from a three way cross sow that gave birth on 23 January

2019.
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Summary

Although swine was domesticated at the early stage of animal domestication history, milking
has not been conducted from sow. The purpose of this study is to clarify the difficulty level of sow
milking, the amount of labor input for sow milking and production by sow milking, then discuss the
factors leading to non-milking in sow from the viewpoint of suckling behavior and labor productivity.
Milking from sow was not successful unless it was carried out according to the suckling behavior
between sow - her piglet. The milking was laborious work due to the timing of milking, the sow willing
for milk secretion, and the easy interruption by the surrounding environments. The milking interval
averaged 56.6 minutes and milking success rate remained at 61.3%. The mean amount of milking was
only 11.5 ml/7 hours. It was thought that the important one of factors which caused non-milking from
sow from the viewpoint of suckling behavior and labor productivity was; 1) the sow milking itself was
difficult work, 2) sow milking made a milker detained all day long, 3) the amount of production (milk)
was extremely small, and 4) sow's milk was not necessary to be incorporated into local food production
system.
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