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Estimating genetic parameters of lifetime productivity and lifetime
non-productive days in purebred sows
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UNANLa: 5’maﬂiuaﬁﬁmaamiﬁﬂmLﬁaﬂiwmmmwwmﬁma%maﬁ’uﬁmﬁmmmawémmaamﬁ'aa%”im (lifetime productivity)
WAz IUNDII19Ma0AY9TIN (lifetime non- productive day) VeauLNgNINUSUY anuaunlss (LR) Uasmmﬁ (YS) hag maﬂ
(DR) 973U 507, 97 wag 11 Wi @ua1au SIUN9EU 615 Wil 9719U 2,589 ‘U’LWIﬂ LGU’WJQ‘LJ 2559 fafaiiad 2562 dnuasi
Anwfe TuesImasndsTinLazaal (LNPD, ALNPD) mmmuumwamiqLLsnmaammmma”maU (LWSI, ALWSI) Sudi
Mwamammaammwmuavmﬂ (LPD, ALPD) Tuduvinsmasndietiinuagzsal (LGL, ALGL) ’;uLamaﬂmammammLa fol
(LLT, ALLT) mmuaﬂu,sﬂmmmwmmaamﬂmmLLauma‘U (LTB, ALTB) mmuamLiﬂmmmmmmaamﬁmmmLLama‘U (LBA,
ALBA) fmmuaﬂwmumaammmmLLamenJ (LPW, ALPW) mmuamljmﬂwwm (TB) mmuamlﬁmﬂmmm (BA) way
mmuaﬂ%mum (PW) Juv189379 (NPD) Larvg UL sHaNa s (WsI) I@ammﬂummmm voiduluu Multivariate
animal models LWEJ‘LJi”&ﬂﬂM’WINW‘L!ﬁﬂSi@J (h? 1) HaN1sANYINUIIMIANTAUS LR Tﬂnmawammaammqszj’mmmqmLLavu
LNPD singm d@awsifug DR mm'ﬁaaaﬁlum"l,mmul,m LNPD gawarvinandnnaentusdinmniniugdu « A1 h? vea LTB LBA
waz LPW agluaae 0 fiv 0.04 dauei h2 484 LNPD uag LWSI aglutae 0.10 fia 0.19 #1 r, 5¥%d19 LTB fiu LBA LTB fiu
LPW uag LBA fiu LPW e 0.99 0.89 uag 0.92 Auawiu duen r, 381nina LNPD uag LWSI fleh 0.81 9nMsANE TRy
mawﬁ‘waLua&QWﬂwuqﬂiﬁmmaaaﬂwmu LNPD LWSI LTB LBA waz LPW S@ns
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ABSTRACT: The objective of this study was to estimate the genetic parameters of sow lifetime productivity and
lifetime non-productive days. Purebred sows, 507 of Landrace (LR), 97 of Yorkshire (YS), and 11 of Duroc (DR)
respectively, were selected as 615 sows (2,589 records). They were from entry in 2016 to removal in 2019. The traits
in this study were classified as sow-level and parity-level. The sow-level consisted of the lifetime non-productive
days (LNPD), annualized lifetime non-productive days (ALNPD), lifetime weaned-to-first service interval (LWSI),
annualized lifetime weaned-to-first service interval (ALWSI), lifetime productive days (LPD), annualized lifetime
productive days (ALPD), lifetime gestation length (LGL), annualized lifetime gestation length (ALGL), lifetime lactation
length (LLT), annualized lifetime lactation length (ALLT), lifetime total born (LTB), annualized lifetime total born
(ALTB), lifetime pig born alive (LBA), annualized lifetime pig born alive (ALBA), lifetime pig weaned (LPW) and
annualized lifetime pig weaned (ALPW), while parity-level had traits of NPD, WSI, TB, BA, and PW in each parity.
Multivariate animal models were used to estimate genetic parameters as heritability (h?), genetic correlation (rp), and
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phenotypic correlation (r,) of traits. The results showed that the LR sows have the highest lifetime productivity with
the lowest in LNPD. The DR sows were able to retain in the herd for the longer time with higher LNPD and lower
lifetime productivity than other breed sows. The h? estimation of LTB, LBA and LPW were low, ranged from 0 to
0.04, while h? of the LNPD and LWSI were ranged from 0.10 to 0.19. The re among LTB vs LBA, LTB vs LPW and LBA
vs LPW were estimated by 0.99, 0.89, and 0.92, respectively. The r, between LNPD and LWSI was estimated by 0.81.
This study indicates that the genetic effect on LNPD, LWSI, LTB, LBA, and LPW traits is relatively low.

Keywords: lifetime productivity; lifetime non-productive day; purebred; sow; genetic
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year, PSY) (Koketsu, 2002) uilaildfiansanannergnisldauvosusians (longevity) niedndusiasdidniia (parity at
removal) Fsenavinliuszifiuuszans mwuearausiiusanslinsuinunnuseiiu (Koketsu et al, 2017) Hagiiunisusiii
UszAnsnmmaantasdinvesudanslasuanuaulafiuindu awnsasaduldainuandnanasndaadia (ifetime
productivity) Avuanysaliugnaent13din (lifetime fertility) wazUsz@ninanaany9¥3n (lifetime efficiency) Faite 3
HadvanunsnusdusyAnBnwmananuesulwusansléfingt PSY (Koketsu and lida, 2020) waw 3 Hadeiauduiusdedu
wazifu Insranannaentaedin annsaussduldondaugnusniaimunnaeatasdin (ifetime total born, LTB) $117u
anusniiniiTinnaeny9din (lifetime pig bom alive, LBA) Lagduiugnvigusnaeni9¥ia (lifetime pig weaned, LPW)
U’%mmmawémﬁLLs,J'qmmmmmﬁmlﬁmmﬁ dauniladudvinailesnanitugnisy Menumsfnuadasiugnsy
(heritability, h) 484 LTB LBA Uag LPW fif1agluyieUsyanas 0.08 §i1 0.11 0.09 i 0.11 Uag 0.09 AR U (Sevon-
Aimonen and Uimari, 2013) awduiusn1aiugnssy (genetic correlation, r,) waganduiusniadnuazUsng (phenotypic
correlation, r,) 31319 LTB fiu LBA LTB fiu LPW uag LBA fiu LPW &A1 r, Usanas 0.99 0.98 uag 0.99 muadu uagd
AN o Usgunad 0.99 0.98 uag 0.99 ANa1AU (Sevon-Aimonen & Uimari, 2013)
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QN3 TUY199379 (non-productive day, NPD) (Koketsu, 2005) 7iiinduluudagafuviesasauaunisiagnaniiseanang
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Tnousignsiifimnuauysaiiuggediuulifud LNPD azidruoutdosas ffuilliinanan (productive day, PD) tindiu 3991990
Tnanannasnv9Tinfiudu (Leite et al, 2011: Sasaki and Koketsu, 2008) #¢ NPD anunsauinduldvanssie laun ¥
qmanﬁwjﬁwam (gilt entry-to-service interval) (Kirkwood, 2011) ‘ZhQﬁﬂiaﬂﬁwamﬂ%miﬂﬁﬂ%ﬂﬁaﬂ (gilt first-mating-to-
pregnancy interval) ‘U"NE?!ﬂiﬂ’]’mﬂmﬂ%ﬂmﬂﬁﬂﬁﬂﬁﬂ (gilt first-mating-to-removal interval) dasvgusisfndislnefidslals
Jun1swuau (unmated weaning-to-removal interval) Fraveguianaundousn (weaned-to-first-mating interval) 433gns
wanaundausnisdaios (sow first-mating-to-pregnancy interval) LLaB‘lf’NEjﬂSUNNﬁiJﬂ%\‘iLLiﬂﬁﬂQﬂﬁﬂﬁﬂ (sow first-mating-
to-removal interval) (Koketsu, 2005)
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usnaunseitagndnfia (herd-life days, HLD) Fassausiifinaunseviagndniia (sow life days, SLD) wadrdutisiidniis (parity
at removal) (Koketsu and lida, 2020) %aLL;J':«;{ﬂiﬁmmmasﬂuﬁgwixmm 1,071.6 U vioRaT Ui 7 avanansoli
wawdn LBA leuszanas 87.6 # Tumsnsefudumnusiansitanunsasglugalalugislndifssfuneussana 1,072.7 fu us
wiignsanusalinanda LBA Tdifies 64 &2 Fea1nd10198 NPD 1wy (Sasaki and Koketsu, 2008) uazuiiansdifl LBA
111 80 i1 azillemad LPW getiu Tnedl LPW 10fle 64.1 2 (Stalder et al, 2009) Flshifiuinszoginaiuignsoglugald

winealilyiufiusianslinandn usdu NPD 191 LNPD getumulddae Fedeainisiansanetgnislden uag LNPD



KHON KAEN AGRICULTURE JOURNAL 51 (1): 37-57 (2023)./d0i:10.14456/kaj.2023.4. 39

AuglUFIe 91Nn13ANwI989 Suwanasopee et al. (2005) I¢s18e1uen h vestameguudsnauniausn (weaned-to-first
mating interval, WSI) fiduesdusynounilives NPD SaUszana 0.03

UsyAnsnanaontdialinvasigns iunsfinsansiuiuremandnanasntn@inwasanuauysaiiugaaentedin
a1u1saAwIulAN dnuiznaonddInauaIY 365.25 TU 1308 SLD %30 HLD (Koketsu et al., 2017; Sasaki and
Koketsu, 2008) aglitlurUszdvduanaontadinvauians dnvugaaentadia lun S1uiugnusniiniidinnaenti
F3an ol (annualized lifetime pig born alive, ALBA) (Koketsu and lida, 2020) wenand FeanunsaldFmulinUseansua
paontTIRfudNvIrBuY Wy SuugnusnifeTuenaentisTined (annualized lifetime total born, ALTB) $1uau
anuguunaeny193Innel (annualized lifetime pig weaned, ALPW) §1u3uiut1 0931908009 29830s 0y (annualized

lifetime non-productive days, ALNPD) kag31uiuiuiiuignslinaninnasny983nsiad (annualized lifetime non-
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productive days, ALPD) UszAvSuanaondsdinmanienaiduid inussansnmiidvosausiiugans Instanizosads
ALBA fluansliiiudsnnuduiussening LBA uay LNPD (Koketsu et al, 2017) usludsemdalneiinisanwinisussana
ANNTITITIADT NN UTNTTUVRINARTNNABAYITIN AL TUN D91 199AAYNTINVD NN TN UT WS llToy auufigiuves
nsfinwiide Ameitugnssuvesdnuae LTB LBA way LPW Sa1eh uwagamnsiugnssuvesdnumesng 1 ffeites iy
ALTB ALBA ALPW LWSI ALWSI LNPD waz ALNPD agildaiguiu deilvinisdnidonnaiugnsmvesdnyuzdnan
Fululden ddutagusvassuaamsfinuniiile 1) Wisuifisudvinaninul (matemal effect) Bvdnaananmuindon
(environment effect) WazdvEnasuszninausinazanmuIndon (maternal and environment effect) fioraiAvailaaiu
Snwazfidnuidsnandisiu uay 2) Andenlunageving (final model) vesdvEnaanusl Mnanmwinden viedvsnasu

WOUIZUANINTITN SN IRUGN T T VRIN YR AN
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PoyavesansanInaunungwiiuglulnnianzTunnvesUsemelng vua 2,500 wil Uhannlusinsy “vue

wy” inwasAans Julaad 2000 v4.00 (PisLIVE® Version 4.0, Live informatics) gnsammaunugnudniiialdnaununigly

[ 2 a o«

panaiiug (Juniansiuduivausiss (Landrace, LR) so3ni@es (Yorkshire, YS) uazg5en (Duroc, DR) $113u 507, 97 uaz

q
v v v

11wl ey samvedu 615 wal daustuiigheddsieiufidad ludiafoudamay 2559 Sefumeu 2562 FauszozIAN
3 ¥ 4 feu Tnemsfinuilldsuaygelididumslideyavesdnimnaeailonumainermansanumiine doinunsmans
(Approval no. ACKU62-AGK-007)
dayausigns anauviasiasinadinisidanddang

Juiindeyasediveaudans (sow-level) hags1ganuyiad (parity-level) Toyasngiivasuansnounisiiondn

dunn 615 wal Ysenausiedeyanugused laun wesans (animal ID) Luaswe (sire ID) waziuasuy (dam ID) Anwase

v
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KanAnmaanYasTin axduiindeyanandnluuiazdiduiiosousignadudidgaunssisgnaadia Inedesddutoyaly
sULUURI1E717 (longitudinal format) fifeyadidutiaataumsidonddunn favmn 2,589 Sufin aniulfinausininden
(inclusion criteria) tioidonAdunaiiaztuldlumslinseid Tnsinusinisdendisdl Sruaugnusnifaiann (total pigs
born, TB) kagd1uIUgNLsNLARITIA (pigs born alive, BA) laitvinfiu 0 wardauninyiiiu 26 61 I1usugnug1uu (pigs
weaned, PW) laiwiniu 0 wagdaundwvindu 22 6 Jimongkolkul and Homwong, 2021) sazauviaa (gestation length,
GL) 11nn71 104 Tukaridesnin 126 Ju szauﬁzjaaqn (lactation length, LT) Waeni1 41 Tu Mg TR SHANAT LA
(weaned-to-first service interval, WSl) Yaena1 61 Sukaziudibuliuandn (non-productive days, NPD) foani 99

Wasiduslng (Homwong et al,, 2018) ndsanidenaduns fiveyaveusians 414 uil Jayaanauvies 1,376 Tuiin
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SnuniznarAanant19¥in finuiesest Usenoudie Sruugnansusninaunnaentedie (fetime total
bomn, LTB) 31u3ugnansusniind¥innaeny1933n (lifetime pig born alive, LBA) $1uiugnansnguunaeny193in
(lifetime pig weaned, LPW) syzguviosnaany9din (lifetime gestation length, LGL) i:a:t,?iumqﬂmaamm%%m (lifetime
lactation length, LLT) S1uiutuiilinandnnaeny1933n (lifetime productive days, LPD) Suiiliilsinandnnasnyadin
(lifetime non-productive day, LNPD) LAzt TN waLAS s NMaDRTTan (ifetime weaned-to-first service interval,
LWSI)

FnuagUszAnsuanaontn¥ia fidal Sruugnansusnifinfiavuanasntaeinded (annualized lifetime total
born, ALTB) 91uiugnansusniiaiiilinnaenyiatinsel (annualized lifetime pig born alive, ALBA) 311718 ngN5ne 1y
naanAYNTInsal (annualized lifetime pig weaned, ALPW) Anuasysaliugnaenyainsiel laun szevduviosmannt
FinmeoU (annualized lifetime gestation length, ALGL) ssasLﬁyaqqﬂmaaﬂﬂz}aa%‘%mm'aﬂ (annualized lifetime lactation
length, ALLT) s1uanSudilvnandnnaent1933nsed (annualized lifetime productive days, ALPD) Juiilyilvinandnnasn

123%3m99U (annualized lifetime non-productive day, ALNPD) g nuufanaunasnd198insel (annualized lifetime

weaned-to-first service interval, ALWSI) TngUsz@nSHanaanya9qin = dnuaenasnyiadin X 365.25 / HLD lag HLD
vosmsinwil Wuskusansandifuredulsadeuansarmaunuiilewieunaudsdiniis
NFAATIEATaYANISEDA

nsaselaneg

NsUsEINANSEesTugNIsud M UsnuzveasdayaUsEan sow-level laud LTB LBA LPW LNPD LWSI
ALTB ALBA ALPW ALNPD uay ALWSI 9¢ldluimamaiugnssuil 12 3 we 4 drudnuazvosdeyaussian parity-level
1¢uA TB BA PW NPD way WSl aglilumamaiugnsuil 1 vie 4

a$laauuy multibreed Tngldlanmamaiugnssuviavin 4 laa 1¥ud 1) animal model, 2) animal model
with maternal effects, 3) animal model with maternal and environment effects Wwag 4) animal model with
environment effects il
Tuipanaiusnssui 1 animal model

[

Qluwan1eanne il

y~Xb+2Zu+& (1)

] [0 XZH] [0 Zz] ﬂ+[2]

o y unnmesvasidunnveunardnvarludoyausznn sow-level laun LTB LBA LPW LNPD LWSI ALTB
ALBA ALPW ALNPD wag ALWS! b Junnimesvesifadunsfives intercept Tayauszian parity-level Adunnvesiday
Snwaizléun TB BA PW NPD waz WSl b 1dunninesaestladunsiives intercept 1diutios (parity at insemination) ¢ 48
nmma%maaﬂa%’aajuLﬁaqmﬂﬁwﬁwamaﬁmmumﬂazau (additive genetic effect) ay 8L‘f;lunm,ma%mmﬂa%’admLﬁmmﬂ

ANUARINLAADU X WAz Z 1Wun3nd (incidence matrix) AN81997U b WA v AUEIAU
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1o ¢ ADluNINgU0IANULUTUTIULAEANULUIUTIUIILIT 099N BB WAV ST UL UUUINALANTENINNA N WL 2

anvalz A A Wn3NgUeeRNENTUSIMERuENTINTENINEE@RT (animal relationship matrix) Wag /f@ identity matrix

Iumamﬂﬁuﬁqﬂiiuﬁ 2 animal model with maternal effects

v
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Muwan1sanne il

y~Xb+2Zu+Wm+€& @)

ol e R A | P S | KA

e yunnwesvesidunavesusardnvarludeyauszny sow-level ldun LTB LBA LPW LNPD LWSI ALTB
ALBA ALPW ALNPD uaz ALWSI b \Junninesvesiladensiives intercept v ilunnnasvesiadeduilosandvsnavesdu
& s v 1A a a ' I s o oA P
wuuwinazay midunninesvesdaduguiiiodnsnaves waz £ 1lunnmesvesdafuduilionainauaainniiou X 2
way Wiluamsng (incidence matrix) Mifeadeaiu b v uag m auddu

NS NDANULUTUTIUBALAULUSUSINTIUAST

U1y [9114 G124 G134 guuA 0 07
Uz 9214 9224 G234 g24A 0O 0
var M| _|9314 G324 g3zd gud 0 0
m; gasA guA guzA gud 0 0

& 0 0 0 0 1 Ti

L&2d L O 0 0 0 T  Tood

1o ¢ ADIUNINY8IAMNLUTUTIULEEAULUTUTIUSINT 0991 BT WAV IT UL UUUINAL AUTEWINIAN WY 2
anvag A A lWVSNgueInudNTusIMITUgNITTENINaiIdRT (animal relationship matrix) wag rAoiun3nduasniny

BUSUTIULALAMUWUTUTIUS UL TDI9NNDNSTNAVDIANLARAAZ DY

Immavmﬁuqmiuﬁ 3 animal model with maternal and environment effects

MNuwansadneail
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e y Wunninefuesridunaveusiardnvarludoyauszinn sow-level 1A LTB LBA LPW LNPD LWSI ALTB

ALBA ALPW ALNPD uaz ALWSI b \Junninesvestadensiives intercept v ilunnnesvesadeduilosndvsnavesdu

wuuwanazay m dutadeguiiiedninavesul pe \Juladogduiiiosnindninavesanmuindounuunds way €10y
nnwesvesiatuduiiiosainanuaainedou X Z wuay Siluwming (incidence matrix) fiviendosiu b u m uaz pe
ALEAY
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U7 [9114 g124 9134 guud O 0 0 017
U 9214 9224 9234 g34 O 0 0 0
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var M| _|9s1Ad Ga2A GazA guud 0 0 0 0
ey 0 0 0 0 i1 1z O 0
pe; 0 0 0 0 Q21 q22 O 0
& 0 0 0 0 0 0 ry 119
c&4 Lo 0 0 0 0 0 1y 1y,

e ¢ Aolum3IndussnuuysuniuLazANuLUUTINT I B NdvENavesduLUIUINaT ATE NI NN WY 2
anuae A A9 LUNTNGU0IANUTURUTNIINUTNTTUTENTNAIFAT (animal relationship matrix) g ABLUNI NFVRIAIY
wUsUTuLarA LU TUTILT Il a9 N nEnavesa N mLIndeLUUANST LAy FABlmMIndvesAnuLUTUTIULAEAN
wsususileanndvisnavesanunaiaiadeu

dvswaiilesainua (dam D) uazdvswailosarnaniwiandennns (permanent environment) thandutadds
(random effects) 1#uA T-qaniaiiiinga (year-season entry) Fsazliludomaussian sow-level Tnsfiansant-qania feil
Yidrjauaznaongn Ae n.a. 2559 fad n.a. 2562 uazqgniafinasngn wuadu 3 gania léun qgdeu (puanius

neuAIAY) gaNy Hquieu f Augnew) uazgaru (MaiAd 69 unsAw)

Iumam&ﬁuqmmﬁ 4 animal model with environment effects
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Qluwan1eanne il
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o y Wunnmesvasidunaveusazdnuagludeayauszunn sow-level leun LTB LBA LPW LNPD LWSI ALTB

ALBA ALPW ALNPD war ALWS| b1unnimesvesiiadunsiives intercept Joyauszian parity-level Ardannvadusiag

o w

Snwouz Téun TB BA PW NPD waz WSl b 1unnimesvestladunsiives intercept wazandusios (parity at insemination) u

Junnwesvesdadvgu loswndvdnavesBusuuuinazay pe uladvduiiosninanimuindounuunnds waz €y

v

nnwesvasdadeguidesninanuaaimadeu X Zuaz S1uun3ng (incidence matrix) fieadeddyu b uuay pe
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NS NDANULUSUTIURATANUWUSUSIUT WA

rU17 [911A 9124 O 0 0 01

U, 9214 g4 0 0 0 0

pes| _| O 0 q11 g2 0 O

var pez| | 0 0 21 q22 O 0
&1 0 0 0 0 1 12
L&Ed L0 0 0 0 1y 1y,

o ¢ Aelum3ndvosarmuusUsiunarauuUTUTIuIl 09 nEnSnavesduluuInaraNTEnIad N YL
2 dnwalg A A luNINgUeInNUdURUENISTUENIINIENIRIdRT (animal relationship matrix) g ABLunINgvetAL
LUsUTIUMAANNLUTUTIUT LT 09N BB NATRA ARG DUUTANS WAz FABlunIndvasAaLYTUTIULAZAN
wsususuilesnndvisnavesaunaaiadeu

Svwadesananimuandenans (permanent environment) thundutiadogy Idun J-qoniafiidngs (year
season entry) %s[,‘ﬂu%jaagaﬂizmw sow-level LLazTJ—quaﬁﬂaam (year-season farrow) %ziﬂu‘ﬁayjaﬂ%m% parity-
level Tngfiansant-nama fail Iidgauaznaengniio na. 2559 86T n.e. 2562 wazqgniafiraongn uundu 3 ggna
oun gafou (nua1viug fs nguaiaw) gauu @quisu f fugiey) waegavun @aied fs unsau)

Average Information (Al) algorithm gnldluluinavesteya sow-level loun LTB LBA LPW LNPD LWSI ALNPD
wag ALWSI d3u Expectation-maximization (EM) algorithm gnldlulanaavesdaya parity-level laun TB BA PW NPD ua
WSl Tagmsiaszviiiazdnuase (univariate model) iiloUsziiunnudduesdnuaezdy 4 vnduldmsinnegiilazaes
anwuy (bivariate model) AUATUNNANYMY W pUsEIIMA93A UTENa UM ILYTUTILMAZANWUTUTIUT N Ay
AUTEUIUAISANTINUTNTTY ANENFURUSINITUENTIN WagAanduiusnisanyussIng

n1sidenluaa (model selection)

Tun1sidTsutisusgningluinaaznini -2*og likelihood (-2LL) wag Akaike Information Criterion (AIC) 1ae
AIC= -2LL + 2k, k Aim 31wrunisdwestuling lunagavine (final model) dmduadeiinninidsvinanednuausfidnm
Tuiailvien AIC Hosfigngniiansaniduliunagasing (Moore, 2016) Tnglamagavneililunsussunarmisiimesma
fiugnssuvesdnuurludeyauszian sow-level ldun yaluinad 1 way yoluiaadi 4 lnsyeluinad 1 @1 y idunnmesvesd
Funnuasdnuauy ALTB ALBA ALPW Wag ALNPD drualinnad 4 a1 y iunninesvesidaunnvesdnwvmy LTB LBA LPW
LNPD LWSI wag ALWSI Tunagavineildlumsusssnarmmniinesmeiugnssuvesdnuarludeyaussiam parity-level
Igun yaluinad 4 dan y Wunninefuesedunnvesdnumy T8 BA PW NPD wag WS

nMseninsaifuagnisuszifiunaiugnssuldlusunsy R 1o3du 4.2 R core team, 2021) Inglduiiaing
“breedR” (Mufoz and Sanchez, 2020) #1115V linear mixed-effects model wiALNY “nadiv”’ (Wolak, 2012) d1%15un1s
ademnuduiusninasogfveulgns wiang “GeneticsPed” (Gorjanc and Henderson, 2021) witaina “pedigree”
(Coster, 2013) Wi ALNA “kinship2” (Therneau and Sinnwell, 2020) duTunisTimseviug Useda LATWRALNA

“pedantics” (Morrissey, 2018) ﬁm%’umiaiﬁqLqumwﬁuﬁjﬂﬁﬁa

NaN1SANYI

ToyausgnIviavun 615 usl T wuiiununnsden 414 uld N 1,376 Yuiin Inenuiniinggu 92 aseunsy

(family) uaz#ug LR YS waz DR 1 72 34 wae 4 lay (ine) audnsu Tagdnade (mean £ SE) Avi1ga (minimum) uazen
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g9gn (maximum) Table 1 wanso1gMslFnuLaznana WU HLD vesuignsusiaziiug LR YS uaz DR fldads 675.41
605.95 uay 785.00 Yu Mud U Fewuiusiansiug DR ansnsaeglugslsununiusiansiusdu 4 Wefinsamanannaon
$13TInvesusigns Table 2 nandnuazUszAvBnanaons1s¥in WUt LTB LBA uaz LPW waausiansiiug wuiidadsves
LTB LBA wag LPW vaauslansiiug LR geiign eifisudusiug vs waz DR Taedlen LTB 10de 60.39 56.50 uag 45.62

MAESU SA1 LBA 1ade 55.47 51.37 uay 41.25 1 madidu uaziiAn LPW wade 50.27 40.44 uay 46.75 §2 auansiu

Table 1 Summary statistics for longevity and productivity
LRY YsY DRY

Traits? N¥ Mean Min Max N Mean Min Max N Mean Min Max

+ + +
SEY SE SE
Longevity
SLD 129 958.37 912 1,004 21 901.33 787 1,015 4 1,097.00 835 1,358
(day) + + +
23.37 57.68 132.16
HLD 129 675.41 628 122 21  605.95 489 721 a4 785.00 519 1,050
(day) + + +
23.68 58.70 134.51
Py 129 4.58 2 8 21 4.04 2 7 4 5.25 3 7
(parity) + + +
0.15 0.39 0.90
Productivity
B 1182 13.29 13 13 166 14.89 14 15 28 10.10 8 11
(pig) + + +
0.11 0.28 0.69
BA 1182 12.28 12 12 166 13.62 13 14 28 9.00 7 10
(pig) + + +
0.10 0.26 0.65
PW 1182 11.56 11 11 166 10.81 10 11 28 9.75 8 10
(pig) + + +
0.06 0.18 0.44

Y LR =Landrace, YS = Yorkshire, DR = Duroc

?'SLD = sow life day, HLD = herd-life day, Py = parity at removal, TB = total born, BA = pig born alive, PW = pig
weaned

¥ N = number of observations

¥ SE = standard error
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Table 2 Summary statistics for lifetime productivity and lifetime efficiency

LRY YsY DRY
Traits?  N¥ Mean+ Min Max N Meant Min Max N  Mean=+ Min  Max
SE¥ SE SE

Lifetime productivity

LTB 345 60.39 + 57 63 61 56.54 + 50 62 8 4562 + 28 63
(pig) 1.36 3.23 8.93

LBA 345 55.47 *+ 53 57 61 51.37 + 45 57 8 41.25 + 25 57
(pig) 1.24 2.95 8.16

LPW 345 5027+ 48 45 61 agaa+ 35 52 8  ag75+ 31 61
(pig) 1.14 273 7.54
Lifetime efficiency

ALTB 129 29.89 + 28 30 21 31.04 + 28 33 4 20.00 *+ 13 26
(pig) 0.54 1.35 3.10

ALBA 129 27.28 + 26 28 21 28.05 t+ 25 30 4 18.46 T 12 24
(pig) 0.51 1.26 2.88

ALPW 129 24.53 + 23 25 21 22.06 19 24 4 19.87 *+ 14 25

(pig) 0.47 1.18 2.71

VIR =Landrace, YS = Yorkshire, DR = Duroc

Z LTB = lifetime total born, ALTB = annualized lifetime total born, LBA = lifetime pig born alive, ALBA =
annualized lifetime pig born alive, LPW = lifetime pig weaned, and ALPW = annualized lifetime pig weaned
*N = number of observations

¥ SE = standard error
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Table 3 Summary statistics for non-productive days and lifetime fertility

LRY YsY DRY
Traits? N Mean Min Max N Mean Min Max N Mean Min Max
+ Sev + SE + SE

Non-productive days

NPD 1182  9.85 9 10 166 8.42 6 10 28 13.46 8 18
(day) +0.40 +1.09 + 265

WSI 1182  7.11 6 7 166 7.07 6 8 28 8.71 6 11
(day) +0.18 +0.50 +1.23

Lifetime fertility

LNPD 339 6020 55 64 60 6153 50 72 8 86.25 56 116
(day) + 233 + 555 +15.19

LWS| 345 2531 23 27 61 2101 16 25 8 37.12 25 49
(day) +0.93 +221 +6.10

ALNPD 129 4421 38 49 21 6216 a7 76 q 51.87 19 84

(day) + 290 +732 + 16.36
ALWSI 129  12.04 10 13 21 12.11 9 15 4 24.70 17 31
(day) +0.61 + 151 +3.45

VIR = Landrace, YS = Yorkshire, DR = Duroc

?’NPD = non-productive day, LNPD = lifetime non-productive day, ALNPD = annualized lifetime non-productive
day, WSI = weaned-to-first service interval, LWSI = lifetime weaned-to-first service interval, ALWSI = annualized
lifetime weaned-to-first service interval

¥ N = number of observations

¥ SE = standard error

Table 3 WanIUTBIIUALAVINANYTNTUIADATIITIN NUTUgNTRUS DR 91191 LNPD gendnius LR uax
YS Gadidnade 86.25 60.20 waz 61.53 Tu MINEIAU LN EN TG DR fT1uautu LNPD gendivnanenug dade
fa13aun LWSI FaduAdunuverasiuiosing wudaiug DR 9031 LR waz YS tneliAade 37.12 25.31 waz 21.01 fu

ANUFIAU
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Table 4 Summary statistics for productive day traits

LRY YsY DRY
Traits? N Mean + Min Max N  Mean*SE Min Max N Mean+SE Min Max
SEY

Productive days

GL 1182 116.82 + 116 116 166 11566 115 115 28 11521 + 114 115
(day) 0.04 0.11 0.27

LT 1182 24.63 24 24 166 24.87 24 25 28 24.78 23 25
(day) +0.06 +0.16 +0.40

PD 1182 14145+ 141 141 166 14054 + 140 140 28 140.00 % 139 140
(day) 0.07 0.18 0.46

LGL 345  5o597 + 504 398 61 45045+ 398 501 8 55412+ 412 696
(day) 11.00 26.18 72.29

LLT 345 10637 + 101 111 61  92.06 80 103 8 11062+ 79 141
(day) 2.38 + 566 15.65

LPD 345 61715 * 591 643 61 52726+ 465 589 8 ¢g4.75 + 493 836
(day) 13.28 31.59 87.24

ALGL 129 927373+ 269 278 21 9259134+ 247 270 4 927186t 245 298
(day) 2.37 5.87 13.46

ALLT 129  54.63 53 55 21 5321 49 56 4  48.06 40 55
(day) 065 + 163 +374

ALPD 129 32771+ 322 333 21 31256+ 298 326 4 31992+ 287 351
(day) 2.84 7.05 16.16

YR = Landrace, YS = Yorkshire, DR = Duroc

? GL = gestation length, LGL = lifetime gestation length, ALGL = annualized lifetime gestation length, LT =
lactation length, LLT = lifetime lactation length, ALLT = annualized lifetime gestation length, PD = productive
days, LPD = lifetime productive days, ALPD = annualized lifetime productive days

* N = number of observations

¥ SE = standard error

Table 4 uansanvazIulvinandn wuinsverguvios (GL) vesusanslurhuuvisifidafeussaa 115 83 116 u

Fausignswug DR fid1uau LPD gendnwifug LR wag YS Feflrniade 664.75 617.15 uay 527.26 Ju auadi

b4 =
nsauasiaenluiag
Tayail 2 Useinn laun sow-level uag parity-level Inednuauzvesdayalszian sow-level gninanasnalung

anua 4 GUqG]hJ taa (animal model, animal model with maternal effects, animal model with maternal effects and
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permanent environment &g animal model with permanent environment) dauﬁﬂwmwad‘ﬁayjaﬂismm parity-level
wQNAs MR 2 Yaluea (animal model kag animal model with permanent environment) MnuulaaauAazEnYaE

lvien AIC Toefian azgnidenidulimagaring (final model) waslanaaninegnliiftedssunainisfimesmeiugnssy

Table 5 Estimates of heritability on diagonal, genetic (above diagonal) and phenotypic (below diagonal)

correlation between NPD and WSI at parity-level from the final model

Traits" NPD WSI
NPD 0.01 0.26
WS 0.43 0.02

Y'NPD = non-productive day, WSI = weaned-to-first service interval
EM algorithm was used; therefore, SE were not estimated

& v

Table 5 N15UsEU1UAIBNTINUTNTTUVRIIN WAL NPD hag WSI vasulansyniug aiglunagaiing 1a18n5)

]

o 1Y

UEN3IU 0.01 g 0.02 AuEIRY anduiunisiugnssuwazUsnga 0.26 uaz 0.43 muddy

Table 6 Estimates of heritability (== SE) on diagonal, genetic (above diagonal) and phenotypic (below diagonal)
correlation among LNPD, ALNPD, LWSI, and ALWSI at sow-level from the final model

Traits" LNPD ALNPD LWSI ALWSI
LNPD 0.20 £ 0.11 up” 0.79 up
ALNPD up 0.09 £0.09 up 0.01
LWSI 0.34 up 0.01 £ 0.01 up
ALWSI up 0.00 up 0.02 £ 0.02

Y LNPD = lifetime non-productive day, ALNPD = annualized lifetime non-productive day,
LWSI = lifetime weaned-to-first service interval, ALWSI = annualized lifetime weaned-to-first service interval
“ up = un-performed

Al algorithm was used; therefore, SE were estimated

Table 6 dnwag LNPD ALNPD LWSI uag ALWSI dA18ns1iugnssusi oglugas 0.01 fis 0.20 lag LNPD wag LWSI
HA19RIINUGNTTN 0.20 wag 0.01 MUEIRY TAENFUNUENINUENTTY 0.79 UazlliArandunusnisdnvuzdsing 0.34
MINAIAU @9 ALNPD uaz ALWSI A18n31iugnssy 0.02 uaz 0.01 audau dmanduiusniaiugnssy -0.99 uazila

anduiusnisanwaizUsng 0.00
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Table 7 Estimates of heritability on diagonal, genetic (above diagonal) and phenotypic (below diagonal)

correlation among TB, BA, and PW at parity-level from the final model

Traits” B BA PW
TB 0.19 0.95 0.27
BA 0.92 0.18 0.37
PW 0.28 0.32 0.11

YTB = total born, BA = pig born alive, PW = pig weaned

EM algorithm was used; therefore, SE were not estimated

Table 7 dnwauy TB BA Uay PW HA18ns1iugnIsuegluyie 0.19 0.18 uag 0.11 auddu wagdAranduiusvig

1Y '

WUFNTTUTENING TB AU BA TB AU PW whay BA AU PW fa1Useunay 0.95 0.27 kag 0.37 AUaIRU dum@ndunusnig

q

SnwalzUsIng 58138 TB U BA TB iU PW waz BA fiu PW AnUszanas 0.92 0.28 uay 0.32 anuanu

Table 8 Estimates of heritability (£ SE) on diagonal, genetic (above diagonal) and phenotypic (below diagonal)
correlation among LTB, ALTB, LBA, ALBA, LPW, and ALPW at sow-level from the final model

Traits' LTB ALTB LBA ALBA LPW ALPW
LTB 0.00 “up 0.99 up 0.89 up
ALTB up 0.00 up 0.95 up 0.99
LBA 0.98 up 0.00 up 0.92 up
ALBA up 0.71 up 0.03 + 0.03 up 0.99
LPW 0.88 up 0.89 up 0.04 £ 004 up
ALPW up 0.18 up 0.18 up 0.02 *+ 0.02

ILTB = lifetime total born, ALTB = annualized lifetime total born, LBA = lifetime pig born alive,
ALBA = annualized lifetime pig born alive, LPW = lifetime pig weaned and ALPW = annualized lifetime pig weaned
“up = unperformable

Al algorithm was used; therefore, SE were estimated

Table 8 WANIBNTINUGNTTUVRIAN YL LTB ALTB LBA ALBA LPW uag ALPW agluta 0 fis 0.04 Aranduiug
MINUTNTTUTENINANWAY LTB U LBA LTB v LPW Uag LBA Ay LPW AUsean 0.99 0.89 uay 0.92 aua1eu Al
avduiusnanvarUsINgTEndeaneae LTB fu LBA LTB fiu LPW wag LBA fiu LPW feUszuna 0.98 0.88 uar 0.89

AUAIAU

130l

Aadsvssogmisldanlunisfnminudousiansitug DR § SLD uas HLD gendiusignaius LR way YS ufisruay
HANANNADAYITIN08NIINUS LR waz YS waruiansiug DR G931 LNPD gendnuaiansiug LR wag YS vilvlatiou
Tusdgnsanunsooglugslduy udlsdldSuiuilinandn uazwuiuiansius LR Winandnnasndiedinunnninuigneiug

8w 9 wii1agdl HLD teendnusansiug DR Asnu Flidiiudnuignsiug DR Tugslifivszdnsanwluniseglugeldianiunm usdl
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Uszaninmnislinandnnaenti9dinm 3sdemaliussaninanaond9iinmias unarnnisfneives Tunboonjit and
Duangjinda (2019) s1eauiusianswug DR fianunsnoglugdlduiy esanvhduudsiifiutansius or Aillassadaudouss
Faillonafiasgndaiiannammuidudeudnedios wasutiansiug DR fnandnnasntisdindosndaiug LR wag YS dauusl
ansfiug vs inandnnaenye¥3nu1nnia (Li et al, 2018; Tunboonjit and Duangjinda, 2019) Fevinlwusiansug DR &
Yaymmasyuuduniugiesndniiug LR uaz YS (Tunbooniit and Duangjinda, 2019)
maUszdfiudszansnmnisudnnaontadinveignssndudesiansaneaug ”‘uﬂg&ms;mﬂ%muuasmawammaam
YIUIN TIAPNUANYTUNUTAAAYITIN TunIImaenttintavUssdnsianaonyi9dineme (Koketsu and lida,
2020) mastaduladniisveugnstusuinielugsd \Wulununisianmsvesrhiuuaznisindulavesiuan tnsianzusians
fitus DR 7151 NPD nnndhusiansiug LR uag vS iosniduwiiuslugslinedea nssinauladaiaazyilifinismaunuans

afisiu dwaselassaddiduriesuarguammesisignsniglugs viensliuignsiianmsgndatisudligndniisoglugs
solu envdsmautiazdosresniugnssuiiiedosiueignislinu Wewaniusansengunnagiidduil
naunu (Abell et al., 2016)

Tumamsiugnssuitldlunmsussanuamsiieimetugnasuia 4 luea WedadenTuinalngldan AIC uia
wui deyauszian sow-level lumaiivanzaufudnuaey LTB LBA LPW (Handnnasndasdin) wazdnwaz LNPD uag LWS|
(Auanysalvugnaenyl99In) Av animal model with permanent environment A3 Al algorithm dudayauszian
parity-level Tawpafimnzaufudnuay ALTB ALBA ALPW ALNPD uag ALWSI (UszaviSnanaentssin) fio animal model
#18 Al algorithm Taiaafianzaufudnuas TB BA PW (anan) uazdnuai NPD wag WSI (anuauysaiiug) Ae animal
model with permanent environment 728 EM algorithm ag1iul@an nandn aruauyseliug nandnnaonyiadin uaz
AnuaNysaliusnaeny19Tin T8vnanavesanmindeunisduniadecedian Aduavinliusignslinanan
ANHANYTAINUG HaNGARABAYTIWIN LaraNaNysaiiugnaenylinwanaaiy Tunwmssiuiulssavsnanasntiadin

Juedviiuszdndnaiignusuliduneliseuiosuds Jelifidninanavesanmuindenansdhuieides

o

nsUsTnaASRTRugnITIvesdnuuy NPD uay WSI Tunsinuniitasi fadulupuauufgiuitinden vinld
nsfadeneiugnssuvesdnuurdainandululfeon Fsaslianudidyseswoinisdanis oms wazlsasou
anmandennntu adnefunsanuluenieutuiisienueunti (Suwanasopee et al, 2005) waznisanwluussme
WwRaug (Abell et al,, 2012) $1891UAITATINUTNTIUVBI WSI Uszunas 0.03 wazdlA1anduiusnianugnssuiasna
anwaurUIINg3¥1Ina NPD AU WSI Useun 0.26 wag 0.43 A1Ua1AU AN9ASINUTNTTUYBIANYME LNPD Uag LWSI 09
nsfnwiifiaAeutnsiiudiontu NPD way WSl dauanduiusszrindnuasaaondin (LNPD way LWS) uazdnume
naonTinsel (ALNPD uaz ALWSI) laifianduius (corelation) Ssfuuariu tiesnaindt Lwsl iluduniliwes LNPD us
LNPD Uszneulusae 7 nway feil ﬂi?ﬂL%ﬂ@jﬂﬁﬁNﬁMﬂ%ﬁLLiﬂ (gilt entry-to-first-mating interval) R I ANENORE AR
(gilt first-mating-to-pregnancy interval) Franaunsausnddaia (gilt first-mating-to-culling interval) Fravguudeniie
mau@qmﬁﬁﬂﬂwam (unmated weaning-to-culling interval) LWS| P InanASausnER e (lfetime first-mating-to-
pregnancy)uas I NaNASusNE AT« (sow first-mating-to-culling interval) ilwlalflanduiussewing LNPD waz LWS|
AR gNIIIYES NPD waz WSI Apudnssn iudnunzifdvEnansitusnssuties uandiifiuinnsususadiean NPD
uaz WSl azdpatfumsinnisiiloiiudnsitinasn dadutiadevdniidmadie NPD nsdansiuemsitelviusiansgade
wiindnoudsagniiiteansey WSl (lida and Koketsu, 2015) wiignsfifisasnisidnaaenuinnd1 85% agil NPD 1o
i 76 Yu WeiSeuiiutiuwignsiidsnsinisidnnaentiosnin 72% 2wl NPD 11nndn 101 $u (Kaneko et al, 2013) uag
s Lws! Buthavdlsves LNPD i LWSI iiintudevinldl LNPD ity fudndsanunsath LNPD anldlunisdseidiu

¢ v & aa ' =% o v v o . = aa
ﬂ'ﬂuamyjimwuqmaaﬂ%?m%aﬂLL@J?jﬂi sINLﬂEJ'JSU'@QIWEJGW\?ﬂUf\nu’Juﬂiaﬂﬂaaﬂ (Koketsu and lida, 2020) uaﬂﬁnﬂuLLN?jﬂi‘WﬁJ
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Pradesgnenumilurionsn axfitimeusimauduauassnmmanaios nuiiuugnusnifniindiutu n1saeun
ﬂﬁammzﬁwﬁ'ﬂmamﬁ'amq 21 FUrDMUGNIVIBININ EQJJ\‘iLﬂuﬂﬂ%ﬂﬁﬁﬂﬁﬁﬂﬂi’mLai‘ENGiEJﬂ’]‘iﬁ’ﬂﬁyﬂjaduﬂi‘jﬂiﬁ’m (Hoge and
Bates, 2011) ﬂixﬁw%mmmuﬂqmﬁmLLiﬂﬁnﬁmmﬁ’lﬁmaEJ'1dﬁaiuﬂﬂiLﬂué’%ﬁ%’J’ﬂﬂixﬁw%mwmaamm&gmﬂ%’mu (Abell
et al,, 2016; lida and Koketsu, 2015; lida et al., 2015; Kraeling and Webel, 2015) %aaaﬂﬁmmiaﬂmﬂuﬁmw
Tun1sfnunil dnwai T8 BA uay PW flendnsnitugnssudeutie dulunuausfig shlinisdadendnums
fanananamsfwesmatugnssdululfenn Jsesliaruddydosmeinsdans ewns uazanmuandeanntu o
AREAUNSANYINEUNTINNUINENT UGN TTUVEY BA fiAagluyae 0.07 §i1 0.09 (Camargo et al., 2020; Dube et al., 2012)
duBnnsAnuITeIulanIwug LR YS waz DR f8n31Wugnssu BA fiA1 0.08 0.10 uag 0.09 aud1ay @1 PW fim1
0.05 0.05 uag 0.07 MUAIFU (Chen et al., 2003) WuLAEINUNTANYINUIISNTINUTNTTU TB Uay BA veusgnsiug LR

waz YS agluriausyan 0.08 84 0.11 v84 (Sevon-Aimonen and Uimari, 2013)

v
P

ANAVFNITUSN TN ITULAEN NN YA UTING T81I19 TB Uay BA veansanwiildAnas wulheatunisfineney
MU AANEIRUS UGN TIURALN 1N YL UTING T8I TB A BA 11nnd1 0.90 uiranduiusmeiugnssuuiay
N NYULUIINGTENI19 TB way BA AU PW A out 197 (Ogawa et al,, 2019; Sevén-Aimonen and Uimari, 2013)
LWULREITUNISANYIVEY Chen et al. (2003) S18MUATANFUNUSNIIRUTNITURAL NN WULUTING 5ENI19 BA Uay PW 4

AUTEUN 0.19 kag 0.06 aua1au (Chen et al,, 2003)

'
o

Tumsnwnildnsiugnssuvesdnunz LTB ALTB LBA ALBA LPW wag ALPW fidnsann (0 s 0.04) Sadulumu
aundgiu villinsdndendnuagmaiugnssudanarndululdoin SamslianudidyiSewosnisdanis ems uaz
anmwindeuanntu adnefunisinwnouniimuinileiinsesisae linear mixed-effects model 83 stugnasu LBA fian
o¢lut1 0.03 713 0.12 (Engblom et al,, 2009; Serenius and Stalder, 2004) d1uA18nI1UgNTTIVBIDILNSIF AL (Fud
AronnsILInTeiufidniie) ieTnsnzsidag linear mixed-effects model fiAn 0.05 & 0.10 wridloTiAszvidnuasifeaiiy
A survival mixed-effects model 8ns1iugnssu A1 0.16 §9 0.19 (Serenius and Stalder, 2004) zwiulaINsUsZIU
yratugnsTLvesinyuznanaaraontaTind survival mixed-effects model ldrdmsiugnssuiigeandt dvfuAsnisilay

'
a

Juisnmsnwedafiunzausnnnitlunsieszidnuvazaaeniinueulgns deazlainsdnulusuenseld

Gl

ANSR3IUgNITUYES LTB LBA LPW LWSI LNPD ALTB ALBA ALPW ALWSI wag ALNPD flf1sin dnwass LTB LBA
LPW LWSI LNPD uag ALNPD f8vswaidlesnaindauiadeuduniieides uazdnuais ALTB ALBA ALPW ALWSI §iav3wa
ileananduignaies msndnvaedsasiugnisuiidagilinmaneuaussiensuiuusmiensindendnuusdiala
Al nsdanmsvhiswagnisdanissuemsmanudsiliienuldlasme dumanduiusmaiusnssussvinuddnvae
YosHaNANRRDNYTIn UssAvBnanasntisTinuazauauysaiiusnasatadindangs nmsuiulgednunsvilsiagyihli

@

nwaggnUsulTaludae eglsfimunsyssanaamaiiugnIsuresdinyaenasnt@inveulans o1asndusesld

Q q

a
2N

AFn1snsadandudounituazimunzaniudnuuzreatayau1nnin a8 survival mixed-effects model 43¢ ladl

ms@EnulusurAnseld

AvBUAN

o P

YauAUnusL Alvuatvayun1sfine Nuidy teyanlilunisfine wazidmdndnivianisuynay Alvinng

Y

Hewdoaiuayunasnszezafiding SnnweunuAudITeLarineusunsiensuiiwd Madndniuia auzinuns

AUINILEY WINeIReNEnsAans Mdeiloaniuntunsufinnuidy
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Supplementary material
Supplementary table 1 Model building and selection for genetic models of studied traits
Data Model  Genetic model Traits" -2LL AICY Final
model
Sow-level Model 1 Animal model LTB 3810.18 3814.18

Model 2 Animal model with maternal effects 3821.67 3827.67

Model 3 Animal model with maternal effects 3734.13 3742.13
and permanent environment

Model 4 Animal model with permanent 3735.54 3741.54 \/
environment

Model 5 Animal model LBA 3741.56 3745.56

Model 6  Animal model with maternal effects 3753.25 3759.25

Model 7 Animal model with maternal effects 3666.21 3674.21
and permanent environment

Model 8  Animal model with permanent 3667.07 3673.07 \/
environment

Model 9 Animal model LPW 3676.95 3680.95

Model 10 Animal model with maternal effects 3682.37 3688.36

Model 11 Animal model with maternal effects 3597.26 3605.26
and permanent environment

Model 12 Animal model with permanent 3597.23 3603.23 \/
environment

Model 13 Animal model LNPD 4253.37 4257.37

Model 14 Animal model with maternal effects 425431 4260.31

Model 15  Animal model with maternal effects 4228.29 4236.29
and permanent environment

Model 16 ~ Animal model with permanent 4228.40 4234.40 \/
environment

Model 17 Animal model LWSI 3519.76 3523.76

Model 18  Animal model with maternal effects 3545.75 3551.74

Model 19 Animal model with maternal effects 3491.49 3499.49
and permanent environment

Model 20 Animal model with permanent 3491.47 3497.47 \/
environment

Model 21 Animal model ALTB 1483.97  1487.97 N

Model 22 Animal model with maternal effects 1482.98 1488.98
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Supplementary table 1 Model building selection for genetic models for studied traits (continued)
Data Model  Genetic model Traits" 2LL AIC” Final
model
Sow-level  Model 23 Animal model with maternal effects ALTB 1482.98 1490.98
and permanent environment
Model 24 Animal model with permanent 1483.97 1489.97
environment
Model 25  Animal model ALBA 1461.11 1465.11 \/
Model 26  Animal model with maternal effects 1460.16 1466.16
Model 27 Animal model with maternal effects 1459.96 1467.96
and permanent environment
Model 28  Animal model with permanent 1460.88 1466.88
environment
Model 29 Animal model ALPW 1437.69 1441.68 \/
Model 30 Animal model with maternal effects 1437.70 1443.70
Model 31  Animal model with maternal effects 1437.72 1445.72
and permanent environment
Model 32 Animal model with permanent 1437.69 1443.69
environment
Model 33 Animal model ALNPD 1982.84 1986.84
Model 34 Animal model with maternal effects 1980.71 1986.71
Model 35  Animal model with maternal effects 1975.11 1983.11
and permanent environment
Model 36 Animal model with permanent 1975.34 1981.34 \/
environment
Model 37 Animal model ALWS] 1518.75 1522.75 \/
Model 38  Animal model with maternal effects 1526.40 1532.40
Model 39 Animal model with maternal effects 1527.58 1535.58
and permanent environment
Model 40 Animal model with permanent 1518.76 1524.76
environment
Parity-level Model 41 Animal model TB 7394.79 7398.79
Model 42 Animal model with permanent 7363.33 7369.33 \/
environment
Model 43 Animal model BA 7298.35 7302.35
Model 44  Animal model with permanent 7261.90  7267.90 N

environment
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Supplementary table 1 Model selection for genetic models for studied traits (continued)
Data Model  Genetic model Traits" 2LL AIC” Final
model
Parity-level  Model 45  Animal model PW 6163.01 6167.01
Model 46 Animal model with permanent 6091.48 6097.48 \/
environment
Model 47 Animal model NPD 1117292  11176.92
Model 48 Animal model with permanent 11128.16  11134.16 \/
environment
Model 49 Animal model WSI 9057.75 9061.75
Model 50  Animal model with permanent 9053.08 9059.08 \/

environment

YLTB = lifetime total born, LBA = lifetime pig born alive, LPW = lifetime pig weaned, LNPD = lifetime non-

productive day, LWSI = lifetime weaned-to-first service interval, ALTB = annualized lifetime total born, ALBA =

annualized lifetime pig born alive, ALPW = annualized lifetime pig weaned, ALNPD = annualized lifetime non-

productive day, ALWSI = annualized lifetime weaned-to-first service interval, TB = total born, BA = pig born alive,

PW = pig weaned, NPD = non-productive day, and WSI = weaned-to-first service interval

Z AIC = Akaike Information Criterion



