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Key Points to Improve Sow Longevity and Productive Life
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Abstract: Sow longevity is very important in pig production. Sow longevity affects production cost and
production efficiency in pig production systems because it associated with the lifetime productivity of sows. Sow
longevity is a complex trait and definition can be different depending on purpose of study. Longevity can be
selected from direct selection such as length of productive life, lifetime production and stayability. Additionally,
Longevity also can be selected from indirect selection can select by a genetically highly correlated trait as feet
and leg soundness. Heritability of longevity has ranged from low to moderate (0.03-0.27). Estimated breeding
value of longevity traits can divide into two types of data 1) Continuous database lifetime productivity, which can
be analyzed by proportional hazard model or survival model. 2) Binary data as stayability, it represents the
probability that a sow is in herd at fixed parity. Molecular genetics technology and genetic markers to assist in
the selection of longevity, which associated with sow longevity such as Keratin 8 (KRT8), Fas-associated factor
1 (FAF1) and Parathyroid hormone type | receptor (PTH7R), which this gene associated with leg weakness and
bone mineral density. It is possible to improve genetic for sow longevity. Moreover feeding and other
management are important to increase sow longevity. The aim of this review was to investigate the factors that

influence the sow longevity and approach to improve production efficiency in pig production.
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a1gM3ldanaeauNgns (sow longevity) 1ize
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(length of productive life; LPL) Lﬂmﬁmmumiumu
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a1yl usesuignsatnisouenld 2 ngu Al

= o o Y dl o Qal
1) NN ANAUTIBINARTNY (Removal
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WAZAUIUGNRTIARABATISTIR (lifetime pigs bom
alive; PBA) (Sasaki and Koketsu, 2008) 2) N13Aaz]
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Table 1 Definition and measurement of sow longevity traits

Country Trait definition Measurement References
Finland 1. Length of Productive life Number of days from the date of first Serenius and Stalder,
farrowing to the date of culling or censoring (2004)
2. Lifetime production Number of piglets (born alive) produced
during the LPL of the sow
Germany Stayability STAY12 and Stayability from first to second litter and Lépez-Serrano et al.
STAY123 Stayability from first to third litter (2000)
Spain Length of Productive life The difference in days between the date of Tarrés et al. (2006a)
culling and date at first farrowing
Spain Length of Productive life Time interval between the first fertile mating Sevilla et al. (2008)
and culling or death
Sweden 1. Length of Productive life Number of days from the first farrowing to Engblom et al. (2009)
2. Lifetime production culling
3. Stayability STAY12 and Number of piglets born alive during the LPL
STAY13 of sow
Stayability from first to second litter and
Stayability from first to third litter
Switzerland Length of Productive life Number of days between first farrowing and ~ Tarrés et al. (2006b)
culling
USA Length of Productive life Time from sow entry to the breeding herdto  Serenius et al. (2006a)
culling or censoring date
USA 1. Sow lifetime Days from birth to removal or termination of Nikkila et al. (2013a)

2. Lifetime reproductive traits

3. Removal parity

data collection
Lifetime total number born, lifetime number
born alive, number born alive per lifetime

days
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Lm?‘ﬂmmww’é@ulﬁLngmmaﬁgqmq’mu TTUL
Aumiug, siwinga, mmﬁmﬁn@ﬁm@?mﬁuﬁz (age at
puberty) vlgwmmzﬁ'qm@ﬁimmmmaﬂmmqm (Gaughan
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performance) ﬁmﬂNﬁuﬁuﬁ“ﬁﬂuwmuﬁum@m@ﬂ
m@imﬂudwmLLumﬂiLL@mﬂimqwu‘Emmmwm
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2000) NIARANIANWINAUNY
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Table 2 Proportion of removed sows by removal reason

Reproductive Oold Locomotors Low
Death Miscellaneous References
failure age disorder productivity
33.6 8.7 13.2 20.6 7.4 16.5 Lucia Jr. et al. (2000)
30.4 35.7 5.8 - - 28.1 Sasaki and Koketsu, (2011)
25.1 36.6 9.0 4.5 - 24.9 Sasaki and Koketsu, (2008)
26.9 18.7 8.6 9.5 4.3 32.0 Engblom et al. (2007)
31.9 34.9 9.0 7.9 - 16.3 Knauer et al. (2006)
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371

FamnuagneliFuneadonuazvlagradaliiiies
annsiuemstianas unadanuazaanaaazgn
AANYBBNANNIZAN eIz d@anEaanuINAINEILT
Lﬂuﬂix@ﬂ%%i‘ﬂu@xﬂ?:@]ﬂL‘Qﬂ\‘iﬂ‘mu (rib and pelvis)
finl¥idlanafinszandeunauazanauaniaglfdnn
usignaifnenisqnlsiduld (Rozeboom  and
Johnston, 2001) "Lumizgm‘?iﬁﬁﬁuﬁnﬂ@@numuumﬂ
N9 60 NN. A 21 31 sl FuueaIE A= aaWasa
ﬁLWm‘Wﬂ (Mahan and Newton, 1995) mifn\m@qwﬁ
mslannslunsiinlasiudnsesessnnesiuns
doaiinengnsldnulusignetihudideunannls
(O'Dowd et al., 1997) yananTinslfinvnawg ey
zg\ﬁwdw[;13\1‘1%@\1LLmLﬁ”ngﬂmmm@mffiﬁmmfumh
wnnadludnld (Coffey et al., 1994)

4, %‘zalul,'a'a’ﬂun’l'a‘tazlx‘mn (Iactation Iength)
wignafiesnnsnasanufisanniuiieldlu
nanaRAmLn luEaaAEegn mnusignsiinsazas
lasfwidefiniaiulilugadnsgninazdananiliiu
anslifunasauldiisanasiananufiaanisas
] =2 o [ b4 o o dl v v dl
sanngasausiastindsaunazanliunli e
a31euun wndnisaans laduuasllsaulusnenie
wniiull analinasamaiuanysaiiug Tnawudnu
a - Y a s =
gnangaydeimindannniiullluganaegn azd
dravieiniafludneniund (Clowes et al., 2003)
mmnﬂmmmuiummwwmmaﬂmmmLLmni‘Wﬂﬂ
lugerln@ Tneusignafianegn 7 Swsidetieandnd
B S
waeliiudgenazndudnlidnflamauiuulansi
RENgN 14-16 41 TaszaIzna R g N AU a9 L
siaag N3 Eaureugns (Xue et al., 1997; Koketsu
et al., 1995)
and

[ a
5. AMALASLTIVRIULAZNU  (feet

leg
soundness)
aqiiugnslsignmuniiunlgeingnasalin
Usz@nBnmnisnanuaznsaunug liinaw ansiali
ANANATY 78981 N9 I UNE1IUIUTY AN
@ a @ o 14 = o < o
wiaussresnuaziufiluanwnrlnedonanduniien



M5419LN1M5 31(3): 367 - 378 (2558)

Wlunefmdenyfudlpeliignatengnisliauiiens
@Du%qﬂmmmmeﬁuﬁLﬂuﬁﬂmmmmmiﬁmﬁy\mm
LmvummmmLmﬂmmmﬁmmm@mﬂmuﬂ%m
AUl nAsesRINNNIAATS (Tarres ef al, 2006b) i
famwwu@mim@mm:rm:‘llmmmwmmmm
11Unan9 0.07-0.31  uariANduiuslunneauiy
AT T BT RIT CHT-ITRITT TP R PIIRRN EEVCIY: SOV
(Nikkila et al., 2001) ?ﬁlx'i
anwoignsasgiuTauwazaimn laduinasaany
nsldeugnaiuii (Yazdi et al, 2000) Faviunns
ﬁmLﬁ@ﬂqmmqwmLmuﬁ'ﬁﬁﬂwm:mmLLﬁ@LLNm@m
A ud ATy mngnsanamaunui tassasnganlyl

2013a; Serenius et al.,

uwisusanadnasialsydansnmnisduiug il Tag
‘llmm’éwww,@“ﬁuﬁiﬂLﬁ\aLLNLﬂummmnmﬁmﬂmm
AU lugns aIneUed (Pluym et al, 2013)
WL9N @ﬂ?VlLﬂ%LLN@V]ﬂUNT@ﬂ’]’&WUN:LI%J (mummified
fetuses) mﬂqumwuqmmwmmmwm a7n19
utlananuuaT AL LA LEASALAL (inflammation)
a1 il gnInue M sanasdINasa ATULg N9
(body condition) el Anuduius iU aAnsTuilly
udgns (Knauer et al., 2006) %ﬂﬁqﬁqmmmmﬂmm
anwouzaenanhldagugnld Tnaannsluesqnaten
Wug LL@”mmm'ﬂmﬂmﬂmmimum (Nikkila et al.,
2013b) u@n@’muﬂmmmmu (lameness) uaz W7
Ay (claw lesion) ﬂLﬂuﬂﬂmmm”lummmmwmumm‘
Aeufiasfednsuiiod 3 ﬂnuﬂummmmmmmw
u@mmzqﬂmmmn@uwLmqﬂa‘@ﬂm@mmqmm (Anil
et al., 2009)

msiudganugansazaigmsldnuaaiuigng

nedFudgeiugansarengnisldaiuaes
wsigns W lFgniin U luunuwnisdFudgeiugunnin
wilutlaq Uil Wanadndoyannia iesainangms
euaesusignedenasiafiuuuazlss@nsninnig

rae asgnindiniudounieluwaunisyfuganug

=2 o PPy o A &
FTIRNITDULNANNA NN 1 UNN9A AR aNYTaLEIN
ANNAT NN 1 lunsAAsest

372

anunznldlumsAniaananuuzananisldau
URIUNGNST

nsAndanFulgeansnizangnisldau
‘ﬂmLL;JQﬂimm’lﬁ‘ﬂﬁmLaﬂﬂTmﬂm\‘i (direct selection)
annanunizsauiufia s ddufiasiidnia it
NTHALARRARATNTIR Lay NTARAeNInadaN
(indirect selection) ANANEULTIT ARSI
ugneaugs 1 n1sasaeitellaglugdaludaed
ANUUA LAY ANEBULETRIN LAY uHw n1g
AnpananAnEUElnLR f%ﬁmm”uﬁ@@ﬂwgqfu
azsmien T il nanGn (non-productive days) @]
Koedaihderienlideans anialdszazinanindli
mMafudieyanaandasdinagns Seanansautla 1
Tnamaliansadauaslunafililun1s3ins i
mmmﬁﬁ*ﬁmg@ﬁﬂ"ﬂﬂm%mumrﬁ (censored)
1199u1uNN99LAT Al (Serenius and Stalder,
2006) nneAmaenandnuusinadeniionde
mmﬁuﬁuﬁ’mqﬁu@ﬂﬁmwd'Nmm@“m:rm:‘ﬁ'
anansndalivausdasiuresgns delianflufesse
Lﬁ‘u%@g@Lﬁ@@‘ﬂigﬂﬁmﬁyqﬁfaLf;m'ﬁlﬁmum WU
ANBUZANNLTILTITRITN (leg soundness traits),
ANWUEN1NI9A LA (reproductive traits)
ANNNANNUTIDIANE UL AN LT IUITIURITT LT
AnmnuzaeediermiinfilEwe (bucked kneed) Wa%
YANAIBDULE (Weak rear legs) NAMNENNUEN19AL
Aunslinanannaantaedan (Lopez-Serrano et al.,
20000  ANWUENINNNSAUNUTHANANAUS 1Y
nauaniueignislauudans mﬂ%mm
pfausn (age at first farrowing) dasveinuadaiiudn
PRINLUN (wean to estrus interval) (Serenius et al.,
2008)

wmallALazIEn1sNlTlun1sARIAaNANHUE N
M5l anupRugNg
Tunisdszifiudnagnuudsdsauunazen
anduiuinisiugnasuiva i lunislsailiuguainig
HANWUG (estimated breeding value; EBV) anwuy
[ oy o A o a ' [
a1gn19 1l un g luntsAniaenfainananuga



andrAnylunstfudlgeangmsldnuuasnanannaandianguasuilgns

mm&mmﬂmmnwmvmmmm@m"l,m 2 LU P
LL'LI‘LI‘V] 1 @ﬂ‘i:rmmmum'aummummum (continuous
tralts) Lﬁumimm@mLﬂumm“ummum EiN mmu
Tususduiinaandiasusnieuiifanaitedviud
Anwn visadnunduns inanannaantadin §3de
suflufeafuiuiindayafuiignadingdwieduiigns
ﬁmmﬁmLLiﬂLmzfu‘ﬁ'menmﬁuﬁ@mgﬂﬁmm
ANE WL 2 Ao windeyauuy Tuwid (vinary
traits) tlunsliisiadayailu 0 vive 1 Taeiisvia 0 e
wignatanset Lulwvitepsasiainduiodd 1, 2 uaz 3
dausiia 1 e uslqnaf daseslugwitear lfedsy
fiaefl 1, 2 ua 3 1w nMauanamsaseevive as s
Tusnaiinuue (stayability) (Mote et 2009;
Serenius et al., 2006b) ?ﬁqzﬁ“ﬂwmﬁ@g@ﬁqn@iwq%gﬂ
W 1lUAmnssifae lunantegdd (statistical
Lﬁ@ﬂixLﬁuﬁuﬁniiu&iﬂiﬂ

al.,
model)

TunsirmzisaalumanwatAuesansue
angnsleuanunsaduunld 2 uun Ae wuud |
nsaAszdfaalunaidadu (inear model analysis)
Fudsnnafililunsdenifiudnwnizengnislieu
aunsnld nnsaAzibnaluinadndvalaanene
(multiple-trait  animal model) Iu%g@ﬁﬁuﬁmmu
stayability  ¥59 Tunis Tuimansatisan (stayability
model) m@uzmumﬁ‘uuwﬂmmmmuﬂﬂmLmﬁm
@mwsm (repeatability) 199 Tmmmmﬁfnum (random
regression model) un1531Ased linear model g
wlanapuAN snaNiugar lndoadum oty
mifmmmzi“ﬂwmmfuj (Meuwissen et al., 2002;
1999) ULILT 2 N5ALAT=R e

lunng

Veerkamp et al,
Tmmm?@ﬂ'mm (survival model analysis)
faLﬂmvumﬂmﬂmm@”aﬂmmwmmwiﬂmmm
LLmﬂimﬂmmLmammmmrmm (failure rate at time t)
LufaLmmnmmmwmiumm’luﬂlq F9luluing
sunsnldandnamaiising ij”mem'JLmﬁmmw
vy Wugdng - 1- qmmmmwmwmmmwﬂ B}
Hu uanannieiaiunsnasnisaiAsniae
1199 survival  model

proportional hazard model

analysis Ttlsunsud 1 lunnsaiaszdlnasialulFandn
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Survival kit (Ducrocq et al., 2010) vananniiead]
ATN199ATILA UL Multivariate Bayesian analysis of
Gaussian awnsoihdndiidnserluwielianiu
soslunnstlszfiuld was Vs Tomiandnuniiify
WU categorical  trait lun19UszldU (co)  variance
parameter #agl AnvagaaninanlunnIfnEn A
2003) AMNANINT 3 AR

WUGNTINANUE LPL Uag LTP 289udgnInudnain

(Korsgaard et al.,

NM9IATIEABERENNT survival analysis MR8 R
igNeTNgINIAATEITENER] near model 5438N13
survival analysis azlunnzaunInlun1sdssidu
snmnizengnslinugnaiiesainaiunsnienieys
mmLLsiqmﬁﬁquaJﬁmmmmq\i (censored)  gn¥n
3\1’1?'@3\1?.)Lm’]zﬁﬁ/‘i_lLLﬂZﬁﬂ?ﬁQﬂﬁmﬁ”ML?ﬂ’fJ (uncensored)
wazidatlrsfiunniAnianguiugsnsozang sl
SUALEARTANT survival analysis Az liiAannLsugN T
nnedsziingandn udedn9lsfinanaanng survival
analysis Hdaa1inlunisAatuauiluinadniuans
ANEE 17{ﬁmﬁﬂLmzi“ﬂwm:mqmﬂ?ﬁmuﬂ?uﬁu
éauﬁuzﬁ"ﬂwm:ﬁ'z’hﬁﬂ;mqLﬂiﬂiﬁﬂﬂﬁluj F9a1nnns
UsziiugiaedBnng linear model AMMN3NALRLATIZN
Tnadninansanenzls uaznudnaneizangnig
THerudaranduiuinisWugnasu (genetic
correlation) AUANHUZUUIAATAN FLUZUNNNITARDA
LAZANEUZIATIAFI92N (leg conformation) (Serenius
and Stalder, 2004)
nsldmatulatiniefnuangiugaans i
m@ﬁu%’nﬁ%‘@mmmﬁuqnﬁm (genetic makers)
dmfudmaenaignisldanuaecuignany
mmzﬁ“wﬁuﬁﬂ%wmmﬁuqmmﬁu Chemokine
(C-C motif) receptor 7 (CCR7) @nungnsinsnliilu
Lﬁ%wmﬂumiﬁmLﬁ@ﬂﬂ?ﬂﬂgqﬁﬂwm:mimﬁm
vequslgns feddufiasd 1 uaz Bu Insulin-like growth
(IGFBP1) I

factor binding protein 1 MNnendeaiu
ANHUENIINITAUAUS

LL@ gu Cammne

o

palmitoyltransferase 1A (CPT1A) wumf]muwuﬁm

.

ﬂﬁ?@%?@ﬁ“ﬂﬂ\‘iLLNQﬂ?LL@Z@ﬂHm&W’Nﬂ’]?@UW%QWJEJ
(Mote et al., 2009)
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Table 3 Analysis method to evaluate sow longevity

Country Breed Trait Analysis method h References
Finland Landrace Length of Productive life Multivariate 0.22 Serenius et al.
Bayesian analysis of (2008)
Gaussian, right
censored
Finland Landrace, 1. Length of Productive life Survival Analysis, 0.16-0.19 Serenius and
Large White Linear Animal Model  0.05-0.10 Stalder (2004)
2. Overall leg action Linear Animal Model  0.06-0.07
Germany  Landrace, Stayability Survival Analysis Lépez-Serrano
Large White - STAY12 0.07-0.08 et al. (2000)
- STAY13 0.10-0.11
Spain Duroc Length of Productive life Survival Analysis 0.05-0.07 Sevilla et al. (2008)
Sweden Landrace Length of Productive life Survival Analysis 0.11-0.27 Yazdi et al. (2000)
Sweden Crossbred 1. Length of Productive life Linear Animal 0.06-0.12 Engblom et al. (2009)
Model, 0.04-0.05
2. Lifetime production Survival Analysis 0.03-0.08
3. Piglets born alive in parity 1 Linear Animal Model  0.06-0.12
4. Stayability Linear Animal Model
- STAY12 Linear Animal Model ~ 0.03-0.04
- STAY13 0.05-0.06
USA Commercial 1. Lifetime production Linear Animal Model  0.14 Nikkila et al. (2013a)
2. Removal parity Linear Animal Model  0.16
3. Lifetime reproductive Linear Animal Model
Traits
- Lifetime total number 0.16
born
- Lifetime number born 0.17
alive
- Number born alive per 0.16
lifetime days
Finland Landrace Overall leg action Linear Animal Model  0.02-0.19 Serenius et al. (2001)
Large White Linear Animal Model  0.01-0.19

u@nmnﬁyﬁﬂwmzméauu@ (leg weakness)
‘17'{Lﬁmmnmzmuma‘tﬁ@ﬂumz@ﬂLmu‘ffmﬁ'@quﬂ
g1 (osteochondrosis) SN T U RendasAe
Keratin 8 (KRT8) Fas-associated factor 1 (FAF1) Way
Parathyroid hormone type | receptor (PTH1R) TneiEin
KRT8 HANANANUSTUAINNUILUBNIANTZAN
(bone mineral density) WaLEiW FAFT HANENRLE
fUAZUULABY osteochondrosis  MEANNN13AN399
waziu PTHIR  HiladnAtyiunisuansdfisendon
5219198U (dominance  effects)  ABATUULLEY
osteochondrosis (Rangkasenee et al., 2013) %xﬁmm
Wwiuananungald Marker-assisted selection lunng

Anpeniulpeansuzengnisldauaeaudgnslé

anauldlalunsWawaewuglviiaignis
Tafau

Tunsfuilpsengnisldauaesisigns an
NN3A9IABNAITHNIIINENIUAI IS UENeINaL Tu
svAUANEatunana (mmqﬁ' 3) LAANINANEEUTNY
nsldanudanadlullalunnslfutlgeiugness Tu
nsdssiuiugnIsnanLreny NI I INgNs
awn3nlinsdinsnziifion linear  model  ¥i3anNg
AATEiAae survival model  analysis CRLT oY
wdugnluntstszidundn usadnelsfianu lunns
Usziiupazaztindiayaansuens nanuaransEUE
N uiugdinndanTunnsdssifiugon ienaw

gnéiaspesAnisdmes nslfrseamuieiigness
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MU (robust sow) @I liRARARTHENM
N

G
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msﬁmﬁ”\nmqm‘ iy Inguy annuandanlseGou
WUGNIINUAZNIIIANITFN ) Franuniiifuaaatin
mﬂ‘lumaﬁﬂﬁa’mmﬂgﬁmummLL@JmﬂiLﬁIﬁ”u vt
s maulag AunsyFudgeiuganlilunng
memﬂmﬂmmmmvmmammﬂmmmmmummu
Aandlille uazuenanil faaliipudndynig
@es nslitensuazniasanisa 1 iauflunietog
dudinlignesnansauansdnaniweanunliuniige
anding

mimqqL'aﬂmsm%ﬁywudqmﬂqmﬂ%mumm
LLﬂqﬂ?Lﬂuﬁﬂwm:‘ﬁ'ﬁmmﬁu%uﬁumnmwﬂﬁa
'1'71|mﬂLﬁlmgﬁmﬁum@Nammam%mqmmLLsJ'zgﬂi v
nayuadArylunisdiueengnisldauuasnanan
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Wugnesugnaanansnidananeasi 1 luneyfulgs
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1 Keratin 8 (KRT8) Fas-associated factor 1 (FAF1)
WAL Parathyroid hormone type | receptor (PTH1R)
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