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(Introduction)

maweugnsanlitiussansamite Juusiiusnaunuduiiousn flazareiiin
NaNARUYSuansie-usiiug wazandununsnan lugsansiluazdinnsthansanaidnan
nALMULAIaNTUsEINAL 40-50% 6ot vililneladednduvesansanilumiienisnanuesans
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9g19Nn ansanfiiiuszAndam Ae gnsaniitididadiinmsuansnsidudaund finisen
lun soudunanay  ansnsosaiedld  waranunsaliinandnldedrsroiloar vl
dutunudiduties wignslaevlufidnonmmenisduiuggeanseningiios 3-6 n1sdndis
wignsneulinandnldasu 6 vies JulansznulszdvBanmnandnvosauazifiusiuunis
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agesnsfaisdlngeandgmmessuudoing msdndenansanimauniliia
UszAnSnwadamasioanssanmvnansiuiusinuanvesgnsusiiuslugs maenaueignisly
uresusiansig Taswdeansanuaniemadudauazaniafoun (hgToasaiug) 7
orglszanas 200 u ovgdledsTuiaustuudninavesiaiugnssy madanis ommns
Msduilavioans waz gonia msdamsfidwaydmivansanidianlugs Uszneusie ang
Jamisenuaun i nsnsedugiifuiu  nsnszdumsidudanasasiadada  nmsusuemns
msUsudiudming  uasenuauysaliouddunauiug  nsmausulunisdnnisiusieg
wianil aztelfanunsonauiusansanldnelunafunea

Msnawiugansamegsiivssdvdam  aelunariliduAuluazdisandiuiuiu
aydouazandunu Taeviludsd 1nide dndmuia wazinuasns Aimdsindulanausiug
ansam Ao UssAvBmiwvnaszuvduiudfazansn  wer  sveznatlunislvinande
(longevity) finsifevaneasafinuimssnaulanauiudansann ausodswasioaussnnm
msfuiuginnunld Wy idenefiraennfiusnuesansanifiuturnaasentarivgduly
AsonusnUARLadsvasERUAsanidiefnmAnisiaranas (Fafiasaty) ansiliidounsgs
wn aznanlédn wavengdu

pgdlefrfoaiiugiinandvinavesiatiadonely  Ihud  Wugnssy  anestus
thwiinga wae mmmmmaqﬁua"’uwﬁq LLavﬁaq‘T&Jmauaﬂ o 9193 msa"’uﬁaﬂaaﬂs
Aawndey uay maﬂmaaﬂmawumwmwmLuaLLm nsfnwdeumiininuiinsiassansa
TutsemAlyedeianinennia founazdunnn dessanssnusoaussnnmmenisduiugluans
anmanesiy Wy vhlinmsdigiansgiuddias msuanmginssunisiludaiaund  way
nsfnfisgnsamidesndgmmessuuduiugnuainniian  edslsintdemanida
wandnsfussrihdy  Juduuuamensdanisluusasshdy  mafunusadoyaedad
UsyAnsnmazteliannsanmsinnsitgmuswudasihildgndeuasniity Ty
ﬂszmﬁl‘mEJmﬁ%’adawﬁwﬁwudﬂqﬂiangﬂﬁm‘ﬁﬂLﬁaqmﬂﬂiy,mmaiswﬁuﬁuimaﬁqm
sosmanduilgmdu uwar msths auddu wennddovui nsgeydeansan



esniymmassuvduiuginunniian 5 duduusn lud nsliiduda (ancestrus)
wanlifa nuodlua We Lag AaOAYIN MILEIAU {Jiym@m‘*]mdwﬁﬂummwé’ﬂmaamsﬁm
flsgnsam wazutanivousn ponINEeneunMSuaNmS agslsARnTIseilefnwLns]
Tunsdmdenansanaifussansnmdrumawmilugdiianssanmnisduiusgauaziony
mslfrmuudadlifieme  Jadefitnidelimuada s ey dwinda Sasins
Ww3AUle wazaunun lvsiudunas

W’ﬁ‘uaﬂsﬁmamaﬂmﬁamiﬁw ﬂ’gﬂwmmmmumamiammwmmvaﬂumumm
loun o m‘vmﬂ wazaramulutudundsivanzay Wonauiusansanadausn naeaan
Msdamssnudainden 15aSeu 913 maemau n1snsziumsaiegiduAuliuignsan
rouldelimnzan vonaniluhiugnsfideuasndnansaudussuugramnssy ns
famsansannfudsddyiluiulssansnmmsssuuiuiuuasmaiuasegie  fins
Wewuhgnsaniitinaililinandn (non-productive days) Wundgnsinaslongudus.
Turls Tudszmelng

gnsamawnusadldiig 2-3 weulun1sviindu n1susuann wasnsdudaiune
ansneugnasludilsadounauius  edslsfony  misdamislutne 23 ouddalalléd
Formuadumaspuieatussminehin leseniznmistianuaulasiunisnsiadauaznis
dufaiuioans  mRdemasnumsuiuUssiunuIngnsaniignanidentitengiing e
WSudS) (185 ) agfidunuasendeusigandt uazaylvignansitinfiutulssan 1 6
sonseniflarfisuiuansamifigndndeniiiongfidngioniamusth (239 fu) Joyamasu
guanvadgnsaInawnuneuldudnsditosunnlulsewmelng esandilvigli
muddyAumiansidndslinandn  waswlansiidamvmmanisduiuguinnitgnsananeu
wawius  oghdlsffdeyansfinuinounthilvsdiansanmeaniiunsindelsaniessu
Auitusfidndgvanslsn  wasundlsaanunsounsideguilansduviodlddne  nsAnwigtifinag
yodlsamaiagteliannsanuwunstosflsadievhliansaniaunniuazliilseda
Hogualansduiiodls

Tnelumsdaiausansutsoandu 2 Uszion fo nmsdndiedildinismaunuliud
iy ovgunn lauysaliug uasnsdnfieuuildldfinmenasly Wy enuduimaimis
spuuduiug oy wagse snmsAnwinewndd WWuandifuimiugnsagldtlsan
wignsidesudduiies 3 T Wuilindenedn Ussanudosas 15-20 vesgnsfignn
feannsondegnldifissaseniier wavdndugliingnanfianuulalldtinimnously

mMeTeilingUszasdiite Anvmaresaumuilusudunds dviing waednnig
RS AUlAYBIEN A INALNY Giamam%mQﬂqﬂﬂum%uﬁmﬁmqﬂﬂ%qwniﬁ%é Anuniadeiifina
sorumnluifudunds  thuiingy WAzBRIINTRSYRULAvEENTAIMALNY AW
AdNTusIEnIUSInalUsiwaUAuazanumuliudunaduans  Anwianuduiug
serianuvulutudunds dhwidng WAzERIINTRSYRULAvRENIATImMALNY fUBTY
mslfnusazamnisdafisanslushiuindranadonded  uar  Anvigtinisvedlsafia
deveszuuduiuglugnsaninauny
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(Survey of Related Literature)

n1aRaissnsusivuslunsugns

TugrsvaneTiinuan wnltunsafsansusfuglunisugnsvualggenni Tas
WaAugadis 50% sio¥ (Lucia et al, 2000; Engblom et al, 2007, 2008) UoNANLE MU
MIngresiiugInamnsnen Aduiinntulasiadegeie 7% ded luvaituiiggnia
9198409 10% (Koketsu et al,, 1999; Engblom et al., 2007) HuiluamadAggdnusenis
nilavilidefifudnmaunugadu anveddnivhliiosdniausiiug ssnoudae nisil
wiiugliannsalinandsldnnssouiimsesndu lidwies lidhesen aussaninmienis
duiiudin gnliien waglymiAsafumiuauysaimesisne wu v iy deyaluvszmalne
wudnsliudn waulifin wazuegniduvues Wuammdusudug Tunsdinfiouslans uaz
ansany (Tummaruk et al, 2009) MIdnTisuaznawmuuignvusluUSInafiguguivili
YPIATDIANTATIMALYL (gilt pools) Suwalvadu inwmsnslulsemelnedisiideansan
s meunilugs WagneneNTiaNERENIAIMALNLMIEALIBS NMINALTILANTAILBNIIN
wilifunuuesnadsansgeiud  Sadesdoniniilsalydg  (Tummaruk  and
Tantilertcharoen, 2008) Wanluvhiude femgiteyauararudfifedestunsdnns
daansnaunuegiiuszdviamisdinnudndy  ievilinumsnsiideyandesnislunis
Fansansanuilelvdengnsldaulduiuiign

Tneradsansuiiugiiogmslinutududanongnadausn  aunsevfsdafisUszana
600 Yu Taedusipsindoresusiansiigndaiansutsiumunisy Tnewuiioglurng 33-4.4
oendlshf gnsflenglien dngnaniadiesandymimeszuvduing waramgiiieadesiu
mmﬁuﬂ’amaqéwmammdwqﬂiﬁmqmﬂ (Lucia et al,, 2000; Engblom et al., 2007,
2008; Tummaruk et al., 2008) UonaNTEnsITenu gnsvies 1-3 An1smegaia 5-7%
Turnisfignsvios 6-8 wuntsmedfies 1-3% windu AnnsAnvinanEavesans Tnedsadu
Mndnugnansidinusnaaen wulansfigndaiandaios 6 luud Tnewadelvignansidie
usneaenzand 12 drensen Tuvasfiansiigndafisluriesdue (parity 1-3) Wi uaugnans
semsoniiies 10.8-11.3 f wihithy wenanidenui uIniugade (non-productive day,
NPD) vesgnsiAasiizAny’ amauﬁaé’ﬁuﬁaaLa?{aﬁgﬂé’mﬁuﬁmqﬁu (Koketsu et al,
1999; Lucia et al., 2000; Engblom et al., 2007, 2008)

nsdeagnslulssmaaiausinliudansduiosogsuiudundulg (group

o
¥

housing) laliuwniiinsAinulaymuazanugaydeniiadugnsmaiil senind ae.
2002-2004 AngeansI 21 9 Inglunsazysdiduiuwignsiede 476 wil Tugisian 3
| dl o = = 1 L Q’l Q’Jl U dl U U Qi/ !

U mhnsnwilulgnsgnaniianavan 14,234 67 legafednsinisAnitaignslulssina
alau dUseann 49.5% laelauuand1aAeuTIegesEninels aaus 33.6-66.3% luduau
uwlansignAniianiavan Ussanas 85.2% gndadnlsesidnd 10.5% gnitlvianelagasy
(euthanized) wazdn 4.3% LARANNITAIBNETIUTIL dLrRveenIsAnTivdIulng nuINARaIN
ANNAAUNATDITTUUNITAUNUS (26.9%) 01837n (18.7%) Jaymdnuy (18.1%) wandnlid



(9.5%) Jeywnuaziu (8.6%) wazdgwuiadu (7.1%) (Engblom et al., 2007) qﬂiﬁ
vinludnlvgargniinlineegsasuannnindelseingn T,ﬂsJLaﬁaﬁwﬁuﬁaﬂmaQLLﬁqﬂsﬁgﬂ
ﬁmﬁaﬁmmﬁu 4.4 ImsJLLajaﬂiﬁaﬂﬁmﬁaLﬁaqmﬂﬂmmmmL%Uﬁﬁauaﬁﬂﬁﬁﬁa@ ) Tu
mmmmammﬂmmmwm Fnduvesnsfniisazananieny suisies 6 (Engb om et
al., 2007) LmaﬂsmﬂﬂmmLuaqmﬂmwm T¥nanangnansavign Iu%mu%LLmﬁﬂiﬂ/mﬂﬂﬂ‘Vlﬂ
L‘LJ’ENR]’]ﬂ‘ﬂiUVi’WI’]\ﬁ“UUﬁUW‘Nﬁ?,J’JuﬁﬁULﬁEJ (non productive day, NPD) mmaam I@mu
amaawmnmam Ao SEY mLLmﬂaamimmmumvmﬂmm Beduvieuadsvelignsy

2

aﬂmmawu mmuaﬂaﬂsmmaml@LLaummu NPD Agsansias (Engblom et al., 2007) gns

Ao W

ffldduviosng semine 1-3 Shazgndafiadesaniyvmassuvduiug Tuvaedl wigns

_e

a9 nudgmessuvduiugdesas Jymmsdanaiiosantgmsnuudinnusinluw
Vieananey (Ves 4-6) gnsfgnAnfianaavies 7 Auludniinaindaymetguin gnsiignénis

dndlvgiillosannmsme dnnuinfanendsraenliuiy - @utsefinuiineseninadesn

Se

ansfigniilvineesneasy dulmifedulutaang 1 dUami wdsaaon (Engblom et al,
2007)

ﬂﬁiﬁmﬁﬂqﬂsdauiwajﬂnﬁﬂuﬁmhiLﬁu 3 duavindwgnun Tusswnalnedagmimig
szuvduiugiudulyiimusnnfigaduiu ddfulemznguansvies 1 uazgnsand n1sAn
ﬁaqﬂuﬁaamﬂmma”umawmmsﬁuﬁuﬁqqﬁﬂ a7%  tuduiymidireridouazmuun
maudluegrsneiiosoly (Tummaruk et al., 2006)

Tutssimaanszoiin wugnsaniigndafiadosnnanvaiiieadestussuuduiug
Usganal 36% (Ludia et al,, 2000) Twungludsemalng wuiyvnsszuuduiuglugnsd
gndafiagedis 47% pendlsAn dndautuansatuluusaennsy Taowudaud 34.6-61.0% voq
ansanfigndndisrionun (Tummaruk et al, 2006) deyawmarivinliamsuin nsuims
fansansnaunuegelivszdvEam  ieifinorgmsldnuveaianslunidy  Tasaatym
msdndisansnounsu 6 ves Sududestimadiiunts msfinvmansugmaniteddn ans
naununsldonlfedstiosnsu 4 viesdaazduduazBulamls Yadeiifinasionignisldam
voaignsdivaneuszns  adunisufuanwagnsliudausamusiolsn dwiinda wazaay
unlusiudunda (Schukken et al,, 1994; Koketsu et al., 1999)
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Turhsugnslaemily Ussana 35-50% YeuwiignIaegnAnisuasnawIuAIgnsa

LY 1

(Engblom et al, 2007) N13ARTINENTDILURETUITANUEAYABTINNUATEETTU AL

o

&
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a

vgaand welimsldenudn sz 15-20% vewslansfigndadis wnelianifissasen
Fen wazsnninessgndaisteusiesdl 5 (Lucia et al, 2000; Engblom et al, 2007)
nsfnwiladeiiinanssnusionrgmsldnuvensians  naenduUsEAvEANATHARR U
ansusazdmaetinsldrudadudaitnidenmeiuadnlimnudidy
Uszdnsamlunislinandnvesansiaiugnaontieeignistdan  dulngussiiv
NnIugngnsiusignIndnldnasntiieny  viiedwugnansiinasldsensen  (parity)
uaﬂmﬂumﬂmiﬁﬂmavﬂivmummumammwuﬁmﬂm (parity number at removal)



Usvneudukanansie  egnslsAnnisusediuiissdisuaseniidniedeldifieaneiiiosanniu
Fo o wavdamnswanlifadslifinmsdhunswiu dsluddunsenfinasdedaldidu

£
Y [

Yiaengnsldauusignsidilidesasysaiiuuiin Tumsideunsadadimsiiae
Usgansnmnislinandn  lnsAndruaugnansinanlddeduiuiuiuianslinandn Tnsusl
ansfiilszavsnngesaiisuiutugande (non-productive day) i fisasinsidrasngs
LaviisyuEMg UL WaL s (Sasaki and Koketsu, 2008)
mafiuengmsldnuvesignstodfislonalunslinandngnansveausians
Tngiavnglutisiesnansq Tsgnanilan Srvanduyulunisudngnsanimauny waziduns

goy
4

wansiiatarnmlunsidesndnififde (animal welfare) Ussavsamlunisndnvesusans
asuandliiuisnisfiongnisldouu uasiiussavsamlumandngsszarinddanudg
(Engblom et al., 2008; Sasaki and Koketsu, 2008)

ogvesgnIamfildsunmanauiugadusniuidauduiusfussansnmnisaan
yosansgeun (esndnsfnwmuin mswawiusgnsaniifiongtes axvinlvsyavsnm
nswdn wazengnisldeuamiulume (Schukken et al, 1994; Le Cozler et al, 1998;
Koketsu et al., 1999) Tuansgawsnuaeisigaudl 52% vewdgnsvos 2 Winandngnans
i%imdensanmninansies 1 (Morrow et al, 1992) Yymilorafidusmfuussandnm
nMsuannaenegMsliny wagergnsldnundsvesignseuiieatu nsAnuideiile
mdnduasansfiiusyaninmgslurhiy uasdefefiiemplilansmandifiuanntuiiud
HAudIAgyNIn

deldunanifinsnundeyalssdnsnmnsuannaontisenglfaululssme
Flumnwsugnsiiuan 92 widu Ansunandnvesuignsdiuau 13,786 wil MAelul A,
1999 Wusvegiau 4 U (A 2000-2003) UszdnSamnisnanuesansAnaindiuaugn
ansfuslansudnldimunmsfeogmalinuressianafuusazaaie 365 am
nan53de wignsgnaneenifiu 3 ngu Ae nauiiilengnisldauiu 6 vies uaslidnuiugn
ansinanldeglung 25% usnvesnguiidne nguil 2 1Wugnsiitlengnsldauiu 6 viee
uidugnansiinanlalaife 25% usn uaznguil 3 Aegnsfilongnisldaliids 6 vies wa
msdangunuinfignslunguusn 21.8% nguil 2 24.5% uazngudl 3 53.7% (Sasaki and
Koketsu, 2008)

uon il HansiTedmudnin uwlansfioglundgudl 1 wlnandeifiandauditasusn
iwiesgavne  Iaewuidnnugnansidinusnaaongefian  snsiiraengeiian  wawdl
Sruutugydeduiian ansaminamiuiadiusniloagsyssaing 186-227 Yu flenadiay
gndnduanslungudl 1 asndransaninauiusedusnidionngsswing 249-269 Su Yszanu
1 Wi (13t 1) wenainiemudn Tusunu 92 vhsuiidnw utasiuasiansnduil 1
wsUsiukaud 0 9 57.6% Usthwishidlifignsvantios luuusfiunshduiiansid
UsgAnSnmgefannniiaials TnenanmsAnvimuinvhfuididaduveusgnsngudl 1 g
uazfidadiuvesusinguil 3 o azinanAngnansveuusesielawng  (Sasaki and
Koketsu, 2008)



M19197 1 HAYDIDLTNANNUSASTILINFRdRA UGN TN INANANFMATD18NTIT 26 VB9

ofinauiugatausn (u) dndruvesgnsfislanssaningauazengldauiuu (%)

< 185 35.0

186-206 259
207-227 30.3
228-248 219
249-269 15.0
270-290 13.6
291-311 14.6

> 312 13.4

‘1'71|3J’1: Sasaki and Koketsu (2008): Livest. Sci. 118: 140-146.

Tuvhsuiivins3de Sasaki and Koketsu (2008) nud1 Usesnas 20% vesanslu
yhinfdnenings wazengBu ansmariiiiussAvsaminiingudun nnvies Tnenuindignans
fi3nusnaaemiiiu 11 f/asen ynvies uagnauRaiiu 90% ynvies ansnguiiinazdugnsii
anlad waudnd gnaneluvieates uazlifneniwluniseaend waziiaula fe dndruves
ansfifiusyAninngavaniiinnuudsusiugasrinahiugnauiosindy  fegwosni
wsUsiuegrmils Ao ogfinauiugaiausnluansan Tnenansidetsdhansanaislasu
nsHENuSTiengsEing 186-227 fu Aeuwthilfinefimsifenuudrindmauiusansandn
Iamaﬁ'%ﬁ’ﬂﬁﬂLﬁaamﬂszwﬁuﬁuﬁ:ﬁqaé’w (Schukken et al,, 1994) mamau@?uwﬁmqé’ﬂ
tevmsliimnuddysenisnssdumadudalngliveansednedivssdndam  waguenani
ansanmaduansidsanmassydulslasndelidind 600 nfwfu dususnifnddld
11 (Tummaruk et al, 2009) oaglddiwinfifismelunsnauiusadusn wavansais
fuwinannnd 135 Alanfuduednedesiaandiosne  (Tummaruk et al, 2009) lu
nsfnuassithadladnedne fie dndiuresansfifiussavinimm uavergnisldaudugiinn
fla 500 Tuvaneviiy anawmadigndnfisananmamsssuuAuiugaads 39.3% uannid
fimsnudnitUszana 50% vesgnslvinananlusiesd 2 And1viosdl 1 Fahaula uinisidn
wansedduillinuinfinansenudeussaninmnssdanazengnislinuudesisla

Sasaki and Koketsu (2008) laliitoiauauugiinauladn dunuwmsnsdesnsaziiia
fnduvesansfiissAvinmgdduindy  dndiuvesgnsaniiansnsonauiuglaiouseng
186-227 Yuensfifisnnntu (Maafl 1) fitausyansnmednmisildlumsfinuadsd fo
Suugngnsiidinusneaendewsisied  Tnsfuanandaugnanstitinduignsusas i
16 wuinlaeiade usianslu 92 vhiuidnuluduiianuannsalunisudnls 16.5 f/usi/A
Tnonguusignsiiuszansnmamdnld 2.5 f/usl/A Tuvnsiinguiiiuszavsanmemanles
eq 12.6-17.7 f/usl/A wenaniinguusiansiiiiussanBningsdfugapds (non-productive
day) 1e@Bifies 9.2 Yusle 1 soumssdn luvaisiingugnsiitussansnminilfugapderadogs
04 14.0-28.9 Ju/50UN15HER
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Tuths 10 Yibwan Imsidenuidasmnsmevesusianslunifuansvuianansda
yalvgfunlinfugdy  nsnevesignsusdsmanssnuronugydenansugia
Foutsgasluf s aunuanTUIseansan  wasnsgapdelenavesuignslunis
Tnananiiseilles 1nefinisussanansmsgademansugialivszana 400-500 noaans
anigRan1snnevedigns 1 ¢ (Koketsu et al., 2000; Sasaki and Koketsu, 2008)

nsmgveitansuenINAzinsmlatiennugydeniaaegiands  lumuves
uywessTUREnsunindaeudentu  nguermsivilsiusiansae  Ussneusne Uy
nsgnziluuna  mstavesedenenmely  msdnavvedlawasnsznzdaais lane
ouwdu Jgmufeadven wagsfiladuman mnmsdnuluglsunuinihduansidvunnlg
N9 100 wi Tdnsn1smevedugnsginividuvucdn luawsninisnneveusiansmy
wnluwignsangtios wagnudhanmsmegstulutiadiou nangau Fwnau uagaaiay Ll
Liwmand  fnsmunsdeyanismevessignsnnvhiivnanaisng  ludssve
an3geunmdnan 604 v1du wuiilurag e, 1993-1997 Shsmsagveusignsineiade
aefle 5.68% lutsggdeunumsmevewignsnnnninggduy edildeddy wignsddu

D |

& N o £ v Y] o A s Aa =
W@QWQQ%UQ%@J@@?qﬂqiﬁnEJQJNGU‘U@’JEJ ImEJEjﬂiaﬂiJam’lm’iGI’lﬁJmqum qullﬂlmuqﬂiﬂiyll

[y I

gn3IN1InevesgnIanIhsunfivadnnd  aunneranansundvunalwging

[ |

dndruvesnuguasemansgeaniwhisvunadn lnsguasialivhie uazwfmunalg
feinludeshgnsanmaunuainaiguenisuiauuin Fadessenstilsadvhia
Tnglanizlsa Porcine Reproductive and Respiratory syndrome (PRRS) (Tummaruk and
Tantilertcharoen, 2007)

doldunsnifimsfinwmudy  o1gnisldouveauians  ow  longevity) i
ANNFNTUSAUUTEAMEA NNsHERva s Sueteildud Ay Wy Insiesieidayanuiiw
ansfitongnisldnu > 6 vies fugmdelnenudesniusansiigndnisrouios 6 uay
yhinfifudansmanidsiounn  Shesfidunugnansvenuseuddedgendmnsudifians
wianilogtion uenanidmuingnsandildsunsmaunfunoty 186227 fuileniaeglu
yhiufu 6 Viownnminansaniinauafusniteny 249-269 fu 8 1 wihh (Sasaki and
Koketsu, 2008) (mmﬁ 1)

foyawend rduilussuunmaismnsuugramnssuasiolml warlushduoune
Tngj wunsmeveswignsiuwiliigd  nsmevessignsiivenanagdsuansgnusionis
gydomansygiouds Sududesiiieatostuaysessalunndednisnde nsguadnd
fios mawedeudnednd naeaauniInsIagunmdn feggniesmstunntulushiuue
nanawagauelng)  ilelisnsnismevesiansliguiuly - GwzdwaividonanEami iy
wazaTaRn w3

nsdngieasyuguasgnsandlusamealng

o

gnsandludsemalnedngToiasyiugiiongwdes 200 Fu (Tummaruk et al., 2007,

'
o 1 [

2009) (3U71 1) nenluoeiluiadeniddynansenisidigioasyiuguesansann sesawn



Aotmingy wazauwulududunds wiegnslshfviseny Wndnd wazanununladiudu
e danuuususiuAesudiege Jadeniiavinasrearguazinvindillietaionsayiugiuans
a17 lalkn @513 aneius gania aninwingden wasnsadudaiuniegns (Christenson
and Ford, 1979) dnsnsiasardulauazanunuveslviudundduansaninnuduius
fuenadlefieiaiasyiug gnsanilasuasiinunuluiudundwnasdngionsaiugle
< ! A £ = O v v '

Ls’amﬂqﬂsm’mimm LAZHUANUNUIVDINUAUNAIUBYNIT (Rydhmer et al., 1994)

— ulasidusd —e— Cumulative percent

16 - r 100
14 - r 90
F 80
12 A _
— M F 70
. =1
- 10 ’ 60 'g
\.g 8 A _ y F 50 g
E 1 &
6 - y - 40 T-IS
- 30
7 y 20
i »
2 H H - 10
0_ T T T T T T T T T T T T T T ||_|||_|||_|I|_|I|_|||—||,_|I,_|II_I 0

18 20 22 24 26 28 30 32 34 36 38 40 42

aguianunisdludandousn (Flaud)

JUN 1 manszaneveserglenunisidudansausnlugnsaniiuduan Landrace x Yorkshire
Tunhsuansludseinalngdiuau 5 wisu (4,002 67) (R7: Tummaruk et al., 2009)

o1gvesansaniiiedngioiaiapiug amnsadnemenmeitugnssulddoutregs (h* -
0.3) lenFouifisuiudnuagmassuuduiugdug (Rothschild, 1996) ansWusseinides
(Yorkshire) Tutszinaaiiausirnindouazandoauunasgiuvesengilofeioniaiugivindy
211420 Fu uasthwiings 117214 Alan3u (Eliasson, 1989) Tugnsiugnauuausouas
go$niTy (Landrace x Yorkshire, LY) flonglasiadeiiiefsioladaiudvindu 185 fu way
wiinga 98 Alansu (Andersson et al, 1982) luussmeliusariaiovosorediofiely
WIyiugluansiuseonilies uaudlsy wazansiuguay LY wiriu 215114 198133 uay
190421 fu  Twvaihiwdndedngfowsyiusivintu 116409 103122 uay 98t1.4
Alansuaudiu (Bidanel et al,, 1996) Tummaruk wagAne (2000) WU gnITRUGLAUA
selutssmaatiouldfumananiusafusnifininiudeesndesluussmadentuis 2
ot Mszmaanigendnmuignsiuduaudissazengtiosnitgnsiusuesndediidetiels
WSYAUG AILUANANNTENTNG 2 ﬂ’uﬁjﬁwﬂﬁvﬁuﬁ’ﬂué’ﬂwmzﬁm WU 8n31N1TLTELAULe
arummesluiudundsiivmdn 100 Alan3u Tummaruk wazamz (2000) wutgnsam
meusuaudissiignAndonunduiiuglugsiandealulssvaaiiou 19951M3



mmLmuimmm’]aﬂimawuﬁaasﬂLsum woitumansaiutnugnsnugLaunssnauiitudunds
flunnd msfunuilaenndesiu Bidanel wazamy (1996) Fawuignsiusuausisely
Ussianlsmadilufudundaunaniagnsiuseeinides  wazuamonsidudaiindde 2
Fasi  ausnsamanEueninazesugldmsauuanaanstugnssnds  Ss07ad
Hademesiudanadeutuniinadewns wu fmmmuihgnaiuseeinieslulssmeaiio
fitymlunsnant %qawﬁmasiamm%mLauimimma?ﬁ'mmqﬂqﬂi wonniidesinng
Funudn  ansiusuaudiseiimiinusnaaenainitansiuseesnides  (Rydhmer, 1992;
Tantasuparuk et al., 2000)

AATITENU muwmamsanﬁqmamﬁﬂ (birth parity) 8n31n13LR3QLAUle  Way
aravmladiudunds Sauduius (correlation) Auongfinanldadausnluansanegned
GRET IﬂEJ‘W‘U’J"]Lﬁ’e)“uumsuaﬂﬂiaﬂﬁ?jﬂiﬁﬂLﬁﬂﬁ%U?ﬂiﬁﬁj‘%ﬂ FMTINITRTUAULR zanas

(r=-0.13, P< 0.001) Arwmuvedlusudundsgedu (=003, P< 0.05) uardwmaliionguile

wauugasawsnlugnsaniiivgeueteiidvddny (r=0.04; P< 0.01) uenaNddnsInig
WwigAulaRsaksAAnaudsdmdn - 100 Alansudsllpuduiusiuanuunvesludiudy

e laggninlensinisiasaiulngaasiinnumnvesluiudundmun (r=0.25, P< 0.001)
wargnuanleiiiIvy (r=-0.26, P< 0.001) ansfdanuviuiveslusiudundsgmunazdgnuas
1523 (r=-0.07, P< 0.001) (Tummaruk et al., 2001)

dhwingnsana
yhingnslaeilufsunauiuansanedusndonumadudnadsiiaomiondaintu
Imaqﬂsanmaﬁfmﬁﬂﬁaasmﬁaa 130 Alandy lumefoadgmitnulivosy Tunnsuay
fusansan fo erganniduly dniintdesiiuly uaz/sde Tifinstudinnaduda anms
Welusemalneidosa dwui ansanisudihsuiinimin 81-110 Alantu uansnisdu
dlsisinhansandsudvhiudedwinnmnndt 111 Alansu  wepaidesnanansiia
thmiindnnidosudlsadeugnsanmauny (it pools) Shnutgnsarvanesaiiongnn
udr Fommideihlignamadldsunsdudatuneansiifuly Sedmasonisidngionsy
g mfereunthinui fransanGuduiatureanaidenaiiviy ashliendade
L%’ﬂﬁ’"iﬂLﬁmﬁuémmmlﬂﬁw%amaﬁ’umiﬁwﬂuﬂiwwwaﬂ;wa (A5 2)
”Lqumnﬂmstlﬂ Slognsamius Ly gnédndstusmauny Tasidenainthviing
Duwnausi mqmqwmwaﬂianmmLaaﬂlmmmammﬂmmu Jomiwusnuaswusesly
yhinfiinssdeansanimaunuiaes Jymdumsiamsibigniesd dwmaliorgiiansann
Suduiaturiegnstirnuudsunugsuasinansemusionisidigioniaiug anmsisenui
fmﬁfﬂﬁuaaqmmaLﬁadﬁﬂ%’qm S?J*yuﬁ’umqLLazé’mﬂﬂﬁiLﬂ%@LauImmaqqﬂiaﬁaL‘flua?']ﬁfg s
ylsiwiinvesgnsaistudoddulinudy tadeiiersiilads fo dhwdnusneaen n1s
L?ﬁyaa@jluﬁsudwgmum waznsdamssunsifemisluszessngg fnsAnwmuinimdnusn
ARBRTRNANITTNAeT ST IMITTInsenuaranssonwlumaiyiulsvesansitunann
¥3n (Rydhmer, 2000) N13a8MaANINILEINTTY (heritability) yasiminusnaaen lneinas
fifwiiy 0.4 Fsogluinausiviunans (Rydhmer et al, 1992) uenaniinsidedmudn
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angnINinaINuilvies 3 ediumtinusnaaenafan luvaeignansiinanwivies 2 audl

9 9

5 o A d' o ¢ = = o A a 1 o v v A
u’]VUﬂNWﬂqu@I LiJ’e)mEg 3 dunu L‘UiﬁJ‘UL‘VIEJ'Uﬂ‘UaﬂﬁﬂiVILﬂﬂ‘ﬂ']ﬂLLﬂJaﬂﬁa']ﬂUV]@ﬂ@uG]

LU q

M5 2 anuduiudsenintenguesansailiesududadiunegns wazenginunsiludn
lugnsaiugnauLaunsy-sasnes

oufiduiavioqns (\Fou) J1uuEns (M) g dudnasiusn ()
3 103 183
4 871 193
5 1629 207
6 1048 222
7 87 232
8 26 257

fi1n Turnmaruk et al. (2009): Anim. Reprod. Sci. 110:108-122.

Tudssmenuansniinsidonuin gnsanaiug LY figndrfinetmnsivae 75% vessesu
ATIUAUINSN Gauseny 6 daninuiseny 180 fu Smsnaaiguivlavesansaniia
mMsifmesgsningumuaNogsiidoddy (552 war 667 ndu/Au awddu)
(Sgrensen et al, 1998) lumaaumnsdaimin Weussidudwiindvosansanimauny
msviduszery wasihilunedh fusdwinusnaaen dwidnugiuy ﬁwwﬁﬂLﬁaguqﬂ
auuta (9 dUansi) LLazﬁwmﬁfﬂLﬁaﬁﬂmsﬁﬂﬁuﬁ: ﬂdﬂﬁiﬂaaqﬂfwmﬁﬂﬁuaqqﬂimaLﬁa%’wﬁw
yhinfenuduiusiunsdngToniaiuuesansan  gnsamifaslésumsyssdiudmiin
fkususneaen veuu  dlesenandionua  uandedaiug ielwldansmaunuiid

(% '
o Y A

ntnuesgiudledaiuldauses ludwansznunenisdude

ANunUIvalududunagnIan

msiamnuvnluuduvddluansnidin fusslomilunsthodndendn g
UsrAvsnnlunisliidounsganden Wosmndnuazresuiinaudounsuazarmnluiy
dundslinisaneneaniesiugnssulags oehalsffananadlefigndatuunduusiiug
Pdudesdivsinalviudundaiisaneronisldnulusznindinands  n1siannnumunludiy
dundafieninludiumis P2 Ao US1I0) 6-8 WUAIAT Y9INWUINANFUNGIRTTUALLUT
vostlasedagavine  gunsalinmramunluiudundsgnsifesliuasduiivensuiulaemly
Huuvusanirwndeia 1o Tvue JwdEnnnvaned wie uilinaameeudidndifeai
(Magowan and Mc Cann, 2006)

ms¥aamumulusudunddlugnawe-usiiug Buvhlunguansiududl sefudgnduly
Tneflowinanumuladudundsluansiikunsmaaeuiug ludishwiinyszann 80-100
Alansu Taglutaafansansus (dam line) 1y uaudisw way sosnided Tanumuilududy
naUseanal 10-11 Naduns (Lopez-Srrano et al., 2000) oelsfimmgaanndhimngiu
100 Alandy ansamvaunuazduinisazasaumuluudundaity wioug funsdu
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[y

neosigioasyiiug eg1lsifnnuduiiusseninenumnlududundatunisdigionssy

4
'
Aav Ao

wugddlifinanAdedidaau Infduinduleonsnsemslusiuiiaienisadloiu
Forauusamme TneansfisinramunluiudundsgamuiiiaUfiugs (Summer et al, 2009)
uimsvihmihfvesaufudesyuuduiuglugnsdinegluseninamside

nsRnweiugnssvesengliruanslurhiudd  Tnewadeansiifiennumunluu
Fundsganiilutisdmiin 100 Alandu dnasdorgmislfnuuunhansiilusudundsung
Tnemudnuaivduansiusuaudisn sesnifies uax gien (Stalder et al,, 2005; Tarrés et
al., 2006) Tugnsvus LY #ldluvhiusgiuwo-wiiugimll msinanuvunlutudunddluans
nownudhideuvindunudssd %‘v‘hLﬁaﬂssLﬁuﬂizﬁw%qumwmmuﬁwLﬂuﬂ%’;qmn
N s@nwinavesnunn luiudunaseaussan nmessuvauiuglussesend  uaveny
Tdnudslianmsadeszilamiioutuaen egnlsiiannisfinuilulszmealvelugnsung
B wudngnsaniuduay LY faumuliudundaadodouansnmadudandiusn (0y
Ustanas 26-28 &and) i 10-14 Tadwms (U 2) (Tummaruk et al, 2007) Taglsinuin
anuvnluiudundaiianuduiusiunmadudavesansusiodndle  ansamiindumauny
wardstuldaudiminyssann 130 Alandu wsdlutudundsgiiussna 3-4 Jaduns
melunm 2 Weu Taevhiufivhmsfinwmuignansgndusauiusidedanumnluiudy
vdaszanal 13-18 Tadluns dadwanevesgnsilisumsnauiuglimstionumunlutiudu
vdasyanm 16-18 Tadiwns luuiwhiimieluansunsindediosdnwdeluiasinanseny
RonananluszzeInIa kil

30

25
20 -
15
10
5,
0, . ] !

7-8.99 9-10.99  11-12.99 13-14.99 15-16.99 17-18.99 19-20.99 >=2

Percentage of gilts

Backfat thickness (mm)

UM 2 e lududurdadionumsidudansawsnluansaiugnanuaudiieg x sosnides
Tudszimnelng 131 202 #3 (Tummaruk et al., 2007)
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5115938

(Procedure)

anuiinaassuaznisianisialy

nsiTeadstvinlurhduansionau S1uan 4 wsu Tuusemelve (A B C wag D) Wisu
A uaz D agnianzTusen W1su B egaianziumn wag vdu C egaansfusenideamie 3
ogiumissznaduden 13-17 wagsgninaduuwnadl 100-104 Srunugnslumssandidnny
5138 900 WA 3,600 Misansy vy A uag C dn1suangnsnaunuleslugl Yauziivdy
B uay D dognsammaLnLIINgmIzAsunasduansanmaunus Iy 10,434 2 Fudgs
Fausifeunnsan 2004 fe oudemau 2007 gnsanadisanladienny 173.9:235 Yu
(hmitinga 91.9+12.2 Alan3u) (mean+SD) uazaananaiiioniy 225.5+24.6 Fu (dhuiing
131.3+13.9 fAlansu) gnsanmegsiugalunag 52.1+17.0 Junsuszgnaaludilsasounan
fuslugsgnsaniimsliiinnfuindnlutinaremsogilddifnimsliomstuas 2 A
(Wszann 3 Alanfusioty) Yszneusnetmlnadmdssuandududiuussnoundniuium
TUsiumeu 16-18% W&3u 3,000-3,400 Alaupasidonlansy wavladu 0.85-1.00% ans
anlurhiu A wer D eglulsufeunuussuuiledsdgunsaiaseiuasinaussuisanne
Tusnedignsanlunisu B uay C ogflulsadounuussuuivhlmbudielevansegluronsu
Uszann 6-15 fsamanuaziinuvuiuiy 1.5-2.0 A15194A5#a67

N15IANITATUGEVAINLAZNITANIATU
gunvedgnIaIkaransualasunshseidasdniunmdansanlasuindudeaiu
Tsenuazindes (FMDV) Tspedindians (CSFV) Tsafiwatiutiiion (ADV) Tsamnslalsa
Tugns (PPV) fiengsewing 22 wag 30 dUaignsanmaunueshiuans B C uag D i3y
Sadutlestilsafienserdioa (PRRSV) Jadutesfulsalivisunuazlsndnyazsiuegluindy
Josulsanshilifalugns allavesindulusunsunisliinduwasnisuaninduasunneianiu
Tuusiazdsvdaaniignaidngs 1 duaignsunaazgnéretundamgsnefunaussnn 4
Fanvielviansanldrgnlsn (acclimatization) fedhmaugnsung 1 fsoansan 6-10
fddlaeitiluudansusiitidnanldansanaanlsadursdnimudeundunn

N1SIANITHNTHIMAUNY

AudeyaiugusziRansan nsude msdudaweanssududaansan nyvaeuns
THuasaing amduvesas svoznal asedouUNImIUAY Laxismsineg ilevoan
gamgiilutasiignsannidsastnglosniug fnsliewnsduiivszina 10-14 Surey
wauug  (flushing)  dlsaSounenannyeansung  seuuavanuaizadlsasey  ATIvdeU
udsTiifieannandssueanisiinlsansulse fugunmiazasaseulusunsunsi
fadu gnsmgniugnslushfuilemidenihmsaiunldulsn edeties 60 fu nsrvaey
fupounisnssduniadudn  asmsoudoyannaniusgnsanadiusn  wagvhnstuiin
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doya  WdeyanUuiinanygnsaniumiinisfnaenadusunsuneniinnes  1ieviing
WousaiulayaaTIan NN SAURUGLEINNTIATIEviTeyan et

nsasamaiduda

msasiansiludagnsanisglignsneiudinurirunthaennieulidnisdudaniy
SoansaniBudgs (e1y 173.9 ) Suaz 1-2 a¥s manmanmadudanaonunisduiaves
ansvievugaryidudszdmniusunseiignsaneesnaindaiienny 2255 fu mIngIans
Fudarlnensdanadnuazvesintesnasnuazldiminnnauunds  (back pressure
test) sevthansievugiladiuioud  gnsaniuaninsBuilmevaussiognsvieiugiog
Iramdmdenfuiidnsarrosintesnaeniiiuldtauasgnisyindudn nadudatasgn
pyvdeulazasuiinluaeUssdnimniy  Teseuiiilszaunsal  deyatigndiudin
Usenoude siadszsdians Tufn Yuilduazeenainds Suiliudeadausnlidiu dhwin
faziiihuareenandsuasaumunvedluiudunds Tnethiamzeigvesansaniduay
ponmnEvogansidudaafusnifiu  uasthanmssrhadnlauesnadudnedousnlif
WU nsen

nsdeminuaznsianununlududunds

ansangninintnadusnidediguardnadineugndadlsudounauiug S
nsaseAule (nSu/u) (?]3\‘1LLG]ILﬁ@ﬁ]uaaﬂﬁ]’?ﬂl}_:lﬂﬁ]%é]ﬂﬁ’]ﬂ’]ﬁﬂu%u Bnsnsiasgivln =
(ﬁﬂ%ﬁﬂ@@ﬂL%’]Qﬂ—l.S/SWQLﬁaaaﬂmﬂQ\‘i) x 1,000) (Tummaruk et al., 2009b) TAAINUALI
vosluiudundsluansamynindleiduazoonangandouiunisdaimin (131.3 Alansu)
Tneldiadessans1@tiiuu A-mode (Renco Lean-Meater ", Minneapolis, MN., USA.) %1
msfaluiudundans 2 Fuluiumimesdlasdgainouasihannuunansssna 6-8
wufns Anduihmitaldie 2 danedeihaluudumdsiiadeansoonangdunis
Wnsvisialy

¥ ¥ a

foyarnugnioineemniuldananiignienine Wz dmindeoglndturhia
(A 100 Alawns) gamginaranudumeueniade 24 Falusuinashiluggdou (15
nUAMLEEY 14 fguiew) gedu (15 duieuds 14 ganaw) wazgavund (15 panAuds 14
ANATUS) TiAN 29.4°C/71.7% 28.5°C/78.1% uag 26.4°C/68.1% madu Aaduguvnl
annazgegalulsay i Wiy 24.6-30.9°C 24.8-33.0°C waz 21.4-32.1°C Tugg3ou now
LAZANUII AUERY ﬁmaméﬁuﬁqmmﬁmm%ﬂuu@imi’ﬂmaisﬁqm3ﬁwuamﬂﬂﬂ Kelly and
Bond (1971) sl THI = DB - [0.55 - (0.55xRH)] x (DB-58) %3 DB Ao Andsvesgumydl
uar RH fio Auedoarutu aade THI lungioungau wasngvun Wiy 80.6+2.4
80.2¢1.5 WAy 75.8+3.7 (mean+SD) mwau uenanil Teyavestasnaniifiuas (wsy
p1finddufanszofindn) UiL’JmWﬁmlmmmﬂﬂiuqmmamaawmsa (lwuIa1unsgu
ynsnn3dsmanetusen 7 Halu) laendenszorfindiunm 6 wiiin 11 it (szwrig
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391987 5 WA 41 widilaz 6 WIRNT 46 W) wIzedinganiian 18 WwiRn1 19 w1l
(SEMINNVINIAT 17 WIRAT 39 Wifinag 18 winA1 50 W) ivavnmﬁﬁuaﬂmmaﬁmviﬁu
12.6+0.4 12.5+0.4 4az11.5+0.2 Hlu lugaiouggrulargavuIImINa1sU am‘mnm@aam
mflmjuauwmmuammumflmjuLLavmaL’meml,ml,mm"l,ﬂuiﬂw 3

a.)
s THI ==0--Temperature —O— Relative humidity

N NN
o N

N
a1

Temperature (°C)
Relative humidity (%) / THI

N
S

N
w

22

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

b) 435 -
13 -

12.5 -

11.5 -

Photo period (h)

11 |

10.5 -

10 ——

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
JUN 3 Aladegumilneuenlsaeu (24-93lu9) AIAUTTINS (%) uar temperature-
humidity index (THI) a1ngafinsiaeiniausiaadlngs Wisu (@) way ALeasANEIILEs
(F1as) Wusneidou (b.)

ANSASIINYSUING
1 < = P (Y] Ay P = o 6o Y] 1 1
duinuidengnsanignAnfiaiiosandymmnieszuuduiugiiuag 200 feg1a lugn
181 6 WU lAeNI1SANzAeRNEULAaRRNinanauAdlSIENdnT YIN1SheNBSuLazwSLTIN
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gaumnil 20 °C WEmsasamueuivenselsa Porcine reproductive and respiratory
syndrome (PRRS) Pseudorabies Porcine circo virus kag Parvovirus fs1amiLaufiuafne
dela¥alsn PRRS dheuavnasy HerdChek PRRS Virus Antibody Test Kit 2XR (IDEXX
Laboratories, Inc.) YNAISATIAVILOUAUDARDLOUALAY gl mau%ah%’aimﬁwqﬁmﬂ%ﬁw
meyAnagau HerdChek Anti-PRV gpl (IDEXX Laboratories, Inc.) ATILOURUDArDITE
1a§alsa  Porcine parvovirus #1875 Hemagalutination Inhibition (HI) test uway

Polymerase chain reaction

mnnumamamanua"anansuﬂnaLwamaamu,aumLaumaiiﬂmﬁ“wauwus

L‘W’e)L‘L]Uﬂ’ﬁimﬁmﬂ’]i@mLGUE’JLLﬂ”ﬂWﬁLL‘Wiﬂi”Q’]EJ“UENL%@Iﬁﬂﬂ’]EJIUW’]iiJﬁﬂﬁ VT’]ﬂWﬁ?jiﬂ
g]J’JE'JEJNLLQJEjﬂi‘VIWU‘{jQJJM’W]’N‘iuUUﬁUWUﬁq ‘lﬁ‘lLLﬂ Qﬂﬂﬂ‘ﬂﬂ WIS annIan anrgLINAann 0]
-3 1 A w1 =~ o [y A &
LUAIBENUNGAN 3N NIDATDDU LWaUNNENALEN DNA hag RNA LW@ﬂﬂU’]ﬂ'ﬁUi’ma“U@QL“UE}
1254 PRRS PCV2 way PPV g5 PCR

nsnsaalusauauAuludsy

Tunsvaaesilldansamsiuou 77 @ waudise 41 6 wae sasniBes 26 ) fidedly
IiaL'%au'ﬂmiuw1%:uqﬂiwmﬁqmamﬂmi’uaaﬂL?wamﬁamaqmmwﬂmmﬁu@hasm logans
anlduomnsUssanm 2530 Alansudedety nsTamununlusiudunddldadessa
aswsednelnun (Renco lean meter”, Minneapolis, MN, USA) Safisumus P2
WUszanar 6-8 WwuRwWmsIINUUIEUNAY) gnIangnuuseeniiu 4 naulnserdeinasiniig
nunladuduras Ae 10.0-13.0 mm (n=7), 13.5-16.0 mm (n=24), 16.5-19.0 (n=14) uay
19.5:26.0 (n=22) nsizdentiionsiassiugasluualiu iuan Jugular vein Tagnas
nynagesluuaUAuinlalagly Porcine Leptin (LEP) ELISA Kit (MyBioSource, CA., USA.)

nsiiudaya
yhmafiuteyagnsamuazansunaiimdslinandnanlusunsuneuiamesdifasy

yosvsy uazanayetuiingBaunsiamsHwemiy iednudeunds (Retrospective
study) aussanimvnanisduiuglurisudeunds 3 U (2007-2009) wuadunguanuiug loun
answug waudisy eeinided wer Wusnauuaudlsuxeednides deyatvhmsdaiu Téun
wosy Suin Sufinunadude Susan dwiing enurulusiudunds Suiteaen S1uaugn
EjﬂiLLﬁﬂﬂaaﬂﬁgﬂ%uﬂ IUIUPNANTUINARBALITIN Fuiidndis LLazmmamsﬁmﬁq ¥nis
AyRAeUANNgNFesesteya ilednnsestoyatiianainoon

Foyansdntigns

TOYAANTANY UATENIUNIIUIY 38,383 1 5eninal w.a. 2549-2552 (A.A. 2006-
2009) 91w 8 vhisuluniAngiuean n1AnzTunn NAAYIURDNRLANLD LazNIANANYDY
Uszwdlve Tnefidnnuwiansldaudiuog 1,600-4,000 wil [Wuiuduauuaumisy x gosa
dos uandedulsafeunuuida mawawiuganslunnirduldnswandion Tasunfansan
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gruanfiony »32 dUami dwiin »135 Alansu uasuansormadudnmnnimiads Yadu
ﬁﬁﬂuajﬂi TouA foot and mouth disease, classical swine fever, Aujeszky’s disease,
porcine parvovirus &g atrophic rhinitis gnslasuemmsiuag 1-2 afe (Uszanm 1.5-3.5
AlansuseTusles) Tneunfignsasgndnimdanndiduriesd 6 luudn

nsATIERdayaNeaA

NTAATILINERRLIEIUSUATL SAS (SAS, 2002) ARRLTINTIUUNUTENOUMIETIUNIY
fansaadeAdeuumnsgu (SD) smﬁ%%ﬁmmaummaﬁaaﬂa daduvesgnsaniiuans
mafudaianoufiazesnaindauasdndriuvesgnianiuansnsidudaisnely 28 fu
vdandgegninsesilagldnsiinseiBemad  (PROC FREQ) uazmsiiasiesinig
annegladafn (logistic regression) (PROC GENMOD) WUUS1809 S8 RREINSUNITIATIEN
nsanneeladafnusznaumensans (A B C uag D) ‘U‘V]Lsmm (2004-2007) qmmammm
(Qaseu aaNu wazgAru1) wasUduiusseninelgnswazggnia mwaﬂimuammm
Tugnirszilaenisldnisiwszianuudsusiunmgas (multiple analysis of variance)
(PROC GLM) fimsasrauuusiaomneada 2 wuu fie uuusiassd 1 Uszneushededovesys
ansUiinsgemaiignsfudauasufausiusseninagauazggnia wuudansdi 2
Usznause Jadevesignstiindaieuiignafudauazy fauiusseninaliansuazifoud
Judadhrnmaasyduladming  wazanununvedluiiudunduazengunsiignseanain
H9NUINILATIZILUUMTIATIERANUWUTUTIUNYAM  (PROC GLM) uuudtaeamneadia
Usznausetadevessgnstiindngsngniafignsiiidswas U fduiusseniaauazngnia
(m151971 @) Least-square means LLavﬂ'mamLﬂﬁaumwmiﬁwumaqﬁwLaﬁa (SEM) leannusiay
Tadguanihunuseumeuiulagldisnismeaey Tukey-Kramer ‘I/I‘IJiUﬁWiiUﬂ’]iLUiEJULVIEJU
paeUszmasingamgiaududigumngiimufulazdsnaifiuaiads 30 wﬂauw
ansazidgadnaandniuduuy  Pearson’s  correlations  seminsteyanuuseties
(continuous  data) Vinundslsznaufeogiiuaroenandsorgiifudaaiausnlvidiu
é’mmmﬁag@u‘lmﬁmﬁﬂﬁaLLazmmwmﬁuaﬂlﬂJﬁué’wé’aﬁLéfhrzgﬂiwznawamaiaumnﬁu
fauagdoyaiioatuanimoinia  (Fugampinnutudaiigamgiamtuwastasnaiiiuas
Juszeznan 30 fudauﬁaﬂiawﬁﬂm) mﬁmwzﬁamaawmm (multiple - regression
analyses) WhileTiemeitladovesgungiiede 30 Yummdudvionmginnutu was
Punaiifuastouiiansazdlstongansiidudandausnliidiu LUUdNaeenIIanneY
Usenousetadoressiiididuasnisonnosvesgumnienuiudvionmnderutuay
Punaifuasiuusmsnnesusaziulsgnitluldlusiuuusaeadios 1 adilnedin
Toddyneadaii P<0.05
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NaN1538
(Result)

ARLTINTIAIUN

NduENTAaYR 10,434 2 anTANI9IUIN 6,665 f (63.9%) LARIDINTS
Judanoudadlsadounauius  Toeflemwdefidudandiusn Ao 199.0+288  Hu
(WUsUsiusewing 138317 ) wedlwudiignsuansenmadudaddiiu loun 44.6%
81.6% 63.3% Waz 62.5% luv$u A B C uag D mudfyu (P<0.001) doyaiBsnssannds
Usgneudengiidudaadausn  Shsnmaaiydvln dwdnd arumuveslufudunds
orgfiiuaroonanis sroznadudidisaunumdnnsiusn Tuwiazdsuandlunsed 3
mﬂqﬂsﬁuamnmﬁué’m (n=6,665) i 48.8% (n=3,256) Muansn1siiudnienielu 4 dUa
(28 Ju) NN hay 74.1% (n=4,946) wange NS ludaniely 6 dUan9i (42 Y1) nds
s ansamuansnnudnnfiusnsenintey 138 fu fa 317 $u (Uil 4)

M50 3 IwdugnIaImvae gnsanfuannisiduda ergiinsianunisilude Sasanis
Wiiule dmdng anuvinlududunds 01gfiines e1gfiansesnange way szezian
sawsdsdadudawuatusiesy (Awede+SD)

WTnes Asu Wasn

A B C D
UGN TA 1,568 2,072 5,263 1,531 10,434
Funugnsamiiludn 696 1,691 3,325 953 6,665
mqﬁmué’m (Fw) 22464254  1959+19.8  185.0+17.2  234.6+34.1 199.0+28.8
nsInsaseyLAULe 532.7+58.0  581.8456.8  596.6+55.7  558.2+44.4 578.5+58.9
(nFu/7)
draiing (nn.) 140.8+13.6  136.2+11.6  130.7+127  117.9+93  131.3+13.9
arunulududunds 17134 18.5+3.6 15.1+3.6 13.1+2.7 15.6+3.9
()
o1efiidnes () 205.8+29.6  171.7+120  167.5+19.6  166.4+10.6 173.9+235
mqﬁaaﬂ () 261.9+32.7 23204123  216.5+14.1  208.8+14.4 2255+24.6
dgsdudn (u) 28.8+19.0 24.7+15.8 24.0+15.7 67.5¢31.0  31.6+24.9

M19199 4 szautlpdAynsatavesladusiie Megluwuudiass (model) neada

AwUsdasy AuUsanu

Age at first  Age at first  Growth  Body Backfat Age at  Entry-to-

estrus (1) estrus (2)  rate weight exit estrus
Herd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001
Year (Herd) <0.001 <0.001 <0.001  <0.001 <0.001 <0.001  <0.001
Season 0.002 - <0.001 <0.001 <0.001 <0.001  <0.001
Month - <0.001 - - - - -
HerdxSeason  <0.001 - <0.001  <0.001 <0.001 <0.001 <0.001

HerdxMonth - <0.001 - - - _ -
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12 -

10 -

Percentage of gilts

1920 21 22 2324 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Age at first estrus (week)

b.)
18 - - 100
16 - - 90
14 - - 80
£12' '70%
o
—— '605
o
510 - °
< -50%
S 87 a0 3
o IS
g 6 - 3
- 30
47 - 20
2 1 - 10
0 - - 0

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Interval from entry-to-first-observed-estrus (week)

JUT 4 nsnsznevesanuivetereinunsiliudansaun (@) warszezseninesudnnisy
sufemsaanunisiludn Tugnsansiuduanuausauazeeinide nvsugnsduau 4 wis
Tudszimnelng

Wsuans
whsugnsidvsnasgrelitdudrdgroeedudansasnuazaussan nninsduiug

[
o [

Tugnsan  leewdeonginunisidudensawsnlugnsans  leun  226.8+1.0  199.8+0.6

9
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185.4+0.4 uag 226.4+0.9 Juluvhsu A B C uag D anuadu (P<0.001) gnsendtuvisy B
uay C forgfifudnndausniosnignsarilumiiu A uaz D (P<0.001) Turauflongiduda
pdusnszarinavhin A weg D hiusnssededitoddty (P=0.992) o1gvesansanfiiudn
ﬂ%ﬂLLiﬂiUV]ﬂWﬁM fanuuususlunsazitiouvedd m’mLLﬂiUi’JWUENE]’]EgﬁLﬂuﬁﬂﬂ%%lﬁﬂ
duflenudmaulurhiy A way D anandwhdu B uax C (U 5) dndiuvosgnsaniiuans
omaifudandausnaely 28 Sundsindgs Téun 59.4% 62.4% 73.2% war 9.3% Tu
w3y A B C uaz D mudiy (P<0.001) Bansu D shndminsu A B uaz C (P<0.001)

280 -
— 260 -

2

1]

k)

& 240 -

3

2

5 220 A -——==A
o ——0B
2200 -

2 -e-C
wn

'“(:‘B, 180 - —C0=—D
(0]

(@]

< 160 -

140 . . . . . . . . . . . .

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month of estrus

i o

JUT 5 ogfinunisiliudaniausnlurisu A B C uay D Tuusiaiiow Afifisisnysmilouiu
lasnsiuegnelitdedfgy (P>0.05)

99n1a

Tnsiadegnsaniuansonindudanfusnluggmum (211.1:05 fu) ferguinniy
quﬂimaﬁLLammﬂmﬁuﬁﬂiuq@%’au (208.7+0.6 P=0.012) wazganu (207.4+0.5 P<0.001)
@3t 5) usedlsfimugnsamiinansenmadudnadusnlugguunesiissoginaus
disaufauansormadudandiusn (31.420.5 fu) dumingnsamiuanseniadudaadousn
lungdou (37.4x0.5 ¥u P<0.001) warnguu (37.5:05 ¥u P<0.001) uonanismuing
iaﬁﬂﬁ’mmﬂﬁé’uﬁuﬁ‘iwdwq@maLLazQaqmsﬂ'aizaznmé'?uwivﬁwgwumzﬁ"qLLammmi
Hudnnausn (el 4) seesnanfauidauuansniadudaadusnlfifulugguundy
ningefounazgariuluridy A war D (saFeunvuszuude) Tuvaeiivhiy B (suFeudil
SEUUIAMUEULUY  evaporative cooling  system) 1?uqmmahjdama9immiwznm
fanandiurnsu C (saSoudiiiszuuyianuduiuy evaporative cooling system) gNn3a12
wLﬁumﬂuqmu (16.6+0.7 ) Hysue L’Ja’lmLLG]L“U’]qumuaﬂﬂiﬂLLiﬂauﬂ’J’Naﬂim’mLSU’]NQ
Tuthangiou (26.3+0.6 Tu P<0.001) uazngvuN (25.6+0.7 Tu P<0.001)
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SvdnavesngmareiUediwudvesansaniiuansonsiduda  Sanmsieiauivle
g aumunmeslusiudunds LAeNYURINIA 000NN LandluAIIId 5 970
maemuiansanddngdugeiuasiinudnvasdini Wy egdesnin  Swsns
WInyiAulagand dhviindaannnd way amvvedluiudundannnd eidieutuans
andidgsluggfounazqgrun JUA 6 uansinnulazUesivuiusgnsaniuansnisidu
daluwsiazifouiignsanniings dmuindesleudvesgnsamiuanimadudaludeunnsin
ngedmeu  uagmaiay  vulldvhdleifleutuefioud  ludoutueeu  Aomen  uay
NwNIAL WENIINTY JUT 7 wansenguasansiinanamadudnadousnlustasiou gnsamn
fuansmadudaious Weunquaney v Fomau wag Woungadnieu uazsuneu flengdl
tosniilufoudug (Ui 7) fnduvesansanfiuansmadudnadiusnnely 28 Sundadn
rlalunany (68.3%) ganingavuna (54.5% P=0.002) wazgaseu (57.0% P<0.001)

A13197 5 Snugnsanidigs ddwansaniduda ergiivunisidudansusn dnsins
WwigAule Wnind uag Anununlusiudunas (least-squares means+SEM)

gana  wu sy eglilude  aussanmansanadedduldiy

& efwan (u) Shsns thwiingh A 218
W3gAule HUdUNAY
fou 3843 6317 208.7+0.6°  5653+12°  130.4+03° 14.2+0.1° 2277403
bl 3182 67.9° 207.4+05°  571.6+12°  1309+03° 159+0.1° 227303

YU 3,409 61.3° 2111405  561.2+13°  133.0+03" 16.0+0.1°  238.3+0.4°

* different superscript within column differ significantly (P<0.05)

mmmm Number of gilts entry

75 - == Number of gilts showing estus - 1400
—O— Percentage of gilts showing estrus
70 - - 1200
65 - - 1000
1} 2]
g 60 - - 800 5
S ©
o @
o 55 - - 600 2
o IS
>
z
50 - - 400
45 - - 200
40 - -0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

.1

JUR 6 Srunuresansanfiigs uavgnsaniwansnisidudanoudad tunaniug

9
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230 - - 800
mmm Number of gilts —O—Age at first observed estrus

225 + - 700
. a
d
g 220 - - 600
(%)
2
2 215 - b - 500 £
9] ‘an
3 5
2 210 - - 400 3
& ]
2 1S
5 205 - - 300 =2
=
S 200 - - 200
oo
<

195 A - 100

190 - - 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JUN 7 orgimunisiludnasiusn (least-squares means+SEM) @ 911UgNTAIILEAS
& [ ! A | Aa o o A LY [ LY 1 v o W
nsludaluudaziiou Anddsnysiviiouiuliiisivegaiveddey (P>0.05)

gaungfi ALTU uAzATINEN A

annfonedasznaudie gamgd anudu sudigamniarutu luras 30 Yu
roufignsanasidjsdaudiniusifuogidudanfusn  srosnandausidigeauauin
thwiing wasammlududundsogaiiioddny (919l 6) ansamitduiatugamniiae
viedvigungiimuduiigdurag 30 Yu dewdgs wuidiongfiunniransanidudary
gaungiish (1=0.16 P<0.001) viedvlgumninruduiis (=0.15 P<0.001) Fullgamgd
ariuluta 30 fudeufignsamasgndsiulsadeunauiusaruduiusluden (positive
correlation)  fueng@ifuidwhiy (=011  P<0.001) usduusluBiau  (negative
correlation) fusnsnmsiiailavesansan (r=-0.13 P<0.001) ansamdiduiatugumadl
figeluzag 30 Jureudngs nuhildmsnisasadvlpdianas (=-0.18 P<0.001)

Pwenuadlutis 30 Jureugnsanidnesdimnuduiuserneiideddnyfuengiigns
wansnnudnnsiusn Shsinsaiauivin engileanatngs g uazaruvunlududy
w& (5197 6) Ejﬂ’iﬁﬂﬁﬁuﬁaﬁULLmLﬁuna’mﬂuﬁlzﬁmEﬁ‘]lLf]ugﬂﬂ%j\iLL’iﬂﬂjElEJﬂ’j’]Qjﬂia’]’Jﬁ
fufatunanfunadug  (=-003  P=0.006)  wsedilsfimumanisiianesitoyany
ArudiudiBsuInTsiemenuas MU gamgll (=0.77 P<0.001) ATWAU (r=0.36
P<0.001) LLﬁ%ﬁ“UﬁQﬂJMQﬁﬂ’ﬂN%ﬂ (r=0.78 P<0.001)

MARTERENNTANABEYBIHANTENUTB gAY ATtuduTing ailgumngil
ATty waztaermemuaslurasnan 30 Sureudngwioangiuansninudnniusn
wandluasneil 8 AnduUsEANSEnALTLS YasHANTENUYRIMNAINEILAIA BN TILANINTT
Hudnasusnuandiiiudimng 1 alusdifuaafiunnntulutag 30 Yudewdngignsaneny

= [ o o :{' LY
‘Vl’ajﬂiﬁ’]’lLLﬁﬂ\‘iﬂ’]iLﬂUﬁﬂﬂi\‘iLLiﬂQBﬁ@ﬁﬂLQﬁEJ 3.04 M
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M13199 6 anduiiug (Pearson’s correlation) Yasgaungil ALY Fvllaudeu (humidity
and temperature-humidity index, THI) wazANe1Ikad Tugae 30 U dougnsandss

LAZANTIONINNTAUNUG AN TN

MANe3 gaunll AT THI ANLYTILES
ogidudn r=0.16 r=-014  r=015  r=-003
(P<0.001) (P<0.001) (P<0.001) (P=0.006)
9NN YLHULE NS r=-0.11 r=-003 r=0.07
(P<0.001) (P=0.005) (P<0.001)
dhwinga s r= -0.04 r= 0.12 NS r= 0.06
(P=0.002) (P<0.001) (P<0.001)
AU b uduna S r=-0.20 r=0.17 r=-0.14 r=-0.07
dlowdh gilt pool (P<0.001) (P<0.001) (P<0.001)  (P<0.001)
wiys-.Judn r=0.17 r=-0.05 r=015 NS
(P<0.001) (P<0.001) (P<0.001)
m&;‘ﬁ'aaﬂmﬂ gilt pool  r=-0.15 r=-0.18 r=-0.05 r=-0.13
(P<0.001) (P<0.001) (P<0.001) (P<0.001)
duinilooenann  ailt = -0.09 (=-004  r=-005 r=-006
pool (P<0.001) (P<0.001) (P<0.001) (P<0.001)
AU LA r=-0.14 r=0.22 r=-005 r=005
dlosenan gilt pool (P<0.001) (P<0.001) (P=0.003)  (P=0.005)

a1ggnIaIRNTulaWagnT

ogiansaludansusniiiuilieuduiusediveddgyduong ududans

anIAsTausn ansNsuasaiule waganunuvedluiudunds Wegnsandiuareanaings
(M13991 7) ansanfdidadionnaun wazdudaneanst1 Teneidudansasnunnniignsi

digaslefiongties (r=0.45 P=0.005)

M191991 7 anduiusszninsenginunisiludaasausnlugnsanuasdnvaznianisduiudly

ANIANINALNY

W13ee3 mqﬁwumﬂﬂué’mﬂ%’jmsﬂ (1)

fuugnsen  duussAvsavdius P value
mqﬁ”m”w gilt pool 6,665 0.445 <0.001
wigs-.Judn 6,040 0.766 <0.001
dminsuslesuidvs 6,276 -0.014 0.255
FR3INTTRIYLAULA 5,817 -0.374 <0.001
mmmuﬂmﬁué’wé’uﬁavﬁwaa 3,179 -0.202 <0.001
91giileaanan silt pool 5,969 0.380 <0.001
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M99 8 AUNTTOANDLLANINAYDIDUNAN ANNTUFUINS AydianuTou wazaEIwaS
Tuga9 30 Yu deuansarudwhsuseaainunsdudansusnvesgnsaniulszmelne

WSN % mqﬁwumnﬁué’mﬂ%ﬂwﬂ (T)

Intercept FulszAvisaunisanaes  SE P value
gaunnd (°0) 246.5 -0.66 0.14  <0.001
ALTY (%) 2412 0.20 004  <0.001
AUtALTIU 251.3 -0.30 0.08  <0.001
AuETIEs ($9la9) 264.0 -3.04 0.43  <0.001

N13ARTSENTENT uazudansioausnlunisugnsuszwmelng

PNNSANBINUIENTAND 14.5% (5,543 1) UaganIuns 13.8% (5,302 i) QnAntie
20N1NKY (JUN 8) Taemudn 93.2% vesansnAnilagnasludalseindnd 6.8% e uae
0.02% gnyiMTaNeeng @ mnlunsARTNEnsaNY  wazklgnIvieausnuandlunnTen 9

ns@nuiluansliiiuindgnessuvduiugdulgumanlunisdaisgnsan  wazuigns

4 =] Y = k4 ! [ o Y 14
viowusn Jayymessuvduiuglugnanadle laun Lidude lddswios wuedva uazuvi
wennimsfnuidslanandiiiui ansedeegnatos 28.3% awnsondngnlaliies

wilsnson visluldiaeiegnénis

M990 9 ANWNANITANTINENTAN (n=5,543) wazulansviowsn (n=5,302) 3N 8 Wisuans

Tuuszinelne

augN1IAAg gnsann (%) wiignsviaawsn (%)
laludn 25.6 14.3

laiviog 222 10.4

uedlng 14.0 15.1

N 11.3 6.1

U 9.1 17.3

Uae 4.6 11.9

Bug 12.2 25.0
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[ S ~ S U T
o N b O
\ \ \ )

Percentage
[0}

145
13.8 BT
12.4
8.7
75 7.3 77
6 -
4 -
2 -
0 T T T T T T T T T
0 1 2 3 4 5 6 7 8-14

Parity number at removal

(% ' (%

3UN 8 Faarvean1sAnileansanilaziaignIviadusnIUunaLa Ui iAni (n=38,383)

andwavasnnunun ludiudunderavuinnsanluusignsiiousn

TudwdAnundvinavesmumulufudundstorunasonluuiansviosusnitusuay
wauslsaxeadn@ed i 201 v dudidsslussuuelufiuiiniang Yueenues
Usewelng Taevhnistanumuilusudundddnglddantramduine Tnun 1w 3 s
pdausnlutunay afefl 2 udsduries 70 Yu uazadeilany Avildunsideunasn Aaumun
lusiudundsiialslunsiansanudseenidu 3 ngu liun nquidanumunlusiudundg (17-
20 fiadLuns) nane (14.0-16.5 adluns) wazei (11.0-13.5 fadwns) nan1sanwimuitluw
ansandiiinnamunluiudundsgsluiunauiivuinasenlngiiian (13.1£0.5 ) dauansani
faumnlusudundsdiunans wassluunay Svunesenlndifesty fe 12.0+0.4 uaz
12.0+0.6 1 auadIdu (»15797 10)

M19199 10 Havesrunluiudunaduiuinauiugdoruinnsontinaaen oenaen
ATILIN BRTNUIAREN war NsavauaMuvlududunddluansan

FuUs AU T U

<13.5 3. 14.0-165 11, =17.0 .
FruaugnansiaNn/Asen 12.10.6™ 12.0£0.4° 13104
Suugngnsiis/asen 10.6+0.6" 10.8+0.4° 10.8+0.4°
ffudl (%) 4.3+1.3° 3.5+0.9° 3.9+1.0°
MELSNARDA (%) 8.0+2.8° 7.2+18 16.5+2.2"
ogfinaannsausn (u) 387.4+3.0° 388.0+2.0° 390.2+2.5°
dnsudnaen (%) 82.0° 82.6° 86.7°
msazaulutudunds () 6.3+0.5" 4.8+0.3" 3.3+0.4°

*>¢ Different superscripts within row are significantly different (P<0.05)
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AaNnuduNusTEnInAun lliudunasiuszaugasiuuauiulugnsad
auvnlusiudundaadsvesgnsanilunisaass fo 16.9+3.5 Tadluns wazszdy
gosluuauiuludon 0.9+40.8 ne/mL. m3197 11 wandliufsseiuvessaslumauily
nsvuadenvosgnsaniinnuuliudundsiunndneiuluuanedausn  Tnewutigns
aniifirnuvinluiudunds 16.5-19.0 fadiuns flszdusesluuaviuludengsnitgnsanii
fruviunladuduras 10.0-13.0 fadms (1.31+0.2 vs 0.51+0.3 ng/mL, P=0.034) uay
ansamififiarumunlasiudunds 13.5-16.0 fiaBiung 0.700.2, P=0.028) uenaniisenudn
ansamifmnuvnluiudunds 13.5-160 Tadums uaz 100-13.0 Hedwas hifany
unnseruluiFesvessesluuauiuluiden (P=0.576)

M13197 11 sesvgesluwaliuluidon (least-squares means=SEM) lugnseand uusmy
AUl IHELATILIN

AU LU unas (mm) U syavgosluuaufuluden (ng/mL)
10.0-13.0 7 0.51+0.3°

13.5-16.0 24 0.70+0.2°

16.5-19.0 14 1.31+0.2°

19.5-26.0 22 0.82+0.2"

*° Different superscripts indicate statistical difference (P<0.05)

anugnvaadielafafvgivinfiuuasiionsorsios
Weswudansfiduuindedehsavatotifesannavidy 16ud 5.3% (70/1,332
¢) Weswwsansiduuinsadeliafivatuuileuldud 17.8% 5.9% 0.8% 0.0% uay
2.2% Tuvhiu A 89 E muddu (P<0.001) aumnueadelfafivgtaduielunisu A ga
s B (P<0.001) ¥hiu C (P=0.001) ¥15u D (P<0.001) way Wsy E (P<0.001) w1su B
farugnuendeliiafivaduduileugenimidu C (P=0.052) vhiu D (P<0.001) uazvhiu E
(P=0.016) Arnvendelafuaiutifiouluisians (11.9%) weans (4.6%) uawans
oyua (3.2%) geniiluansan (0.0%) uazansyu (0.9%; P<0.001) muynvastoliady
advdifelunnhfuianuuandisssnined  anunveadelafvaiotidien  1dun
3.8% 3.0% 8.5% uay 2.3% Tl 2547 f 2550 MUEWU (P<0.001) Augnvasdoliady
gvdienlut 2549 gandnlud 2547 (P=0.008) U 2548 (P=0.005) uagd 2550 (P=0.009)
Mndeyamanisdisassiuseuivedselsali¥avesifunuimnriuinsinge
hifaforferdioaunndt 4 U Teefiesiwudansiidunindedelifafionsorsiea 79.3%
(4,492/5,664  §7) LU@%L%um’qﬂsﬁL‘T;Jumﬂ&iaL%@h%’ﬁﬁ@ﬁ@ﬁ@ﬂ@hqﬁ’mw’m'ﬂLLaw\Iﬁu
oghailifddny Wesiwudfansfiduuindedelfafionsonsion 1dun 64.8% 74.8% 83.8%
uay 87.7% Ul 2547 2548 2549 upz 2550 MuAIRU ANuYnvedeliTafionsendied
dtuegaiideddamnIfud 2547 89 2550 (P<0.001) Wedwudansiduuinseide
lifafionsorsiealoun 81.7% 67.9% 60.6% 80.9% Uav79.3% luvsu A B C D uay E
puddu vhdu A D wey E Sediwudansfifuuindedelifaiionsorfieageniisy B



26

(P<0.001) waz C (P<0.001) augnvesdehiiaiensensioaluiinnuuansisiuegied
WedAgyseninansu A D wag E (P>0.05) anuynveaiielasaiionsonsiedluansyu (84.1%)
4NN (82.6%) WigNs (82.0%) warwagns (79.4%) ganinlugnseyuia (48.4%; P<0.001)

anagnuasiialada Rugiutuiion ferfensien uaswiilalada Tugnsanamauny

weufvealdelrfafuatiutifisunuld 4.0% anansanvinua (8/200) 91nans
anitfunndedohiafvaiutfion 2 T 8 Wunindusideunan Tusuefimdaduun
ndegn (davion) egndlsfiniy gnsamiduuindedelfafivatutiiieumulfany
yhda A iy

ImaLaﬁaqﬂia’rggﬂmamﬁuﬁ:ﬂ%LLiﬂLﬁamq 242.7+2.5 T (Wedy 212-348 ) 9951
maiulnadedeTusuiusniiadnauiusadausnvinty 588.6+5.9 niudetu (fidy 485.6-
430.4 ndusiotu) Taean 87.5% (175/200) wesgnsaniueufivenradoliafioniendiod
Ardnd /P vesgnsamiiiunindedelifafionsorfeantsiusug 0428 f9 3673
Wesiwudvesmnsaniidunindedohiafieniorsioanounasdngn 84.0% waz 92.0%
g (P=0.218) wedlwudansaniiduvindaidelitafionsonsion ldun 85% 95%
100% 55% waz 100% luvhdu A B C D uay E suddu  ansaniidaviosdiendndiu 5/p
wUstusaus 0.03 f9 3.7 waw 87% Huuindeitielh¥afiendensioa

ansamaunukazansadesamanuinduundedenslahdafisesuneus
e »1:128 9nansswauil 99.0% Tusufveneglusziugs (>1:512) uag 97.0% Jueuf
vanegluszAuaun (21:4,096)

= I3 ¢ & =1 v a v v oo & v A s ¢ ]
M13199 12 Wesiwudgnsniduvindewelifafivatviuiiey uasieldaiensonfiedlungy
gnsnasiulursuansanavnssululssmalveseningd 2547-2550

Wasiwugignsiduuan

NavaNs T > o o
T WelaSaiivatat ey WelaSanonionsiea
ansouUa 3.2 (5/158)" 48.4 (235/486)°
ansvu 0.9 (3/341)° 84.1 (254/302)°
ansan 0 (0/178)° 82.6 (2,616/3,168)"
ulans 11.9 (52/436) 82.0 (955/1<164)°
Waens 4.6 (10/219) 79.4 (432/544)°
v 5.3 (70/1,332) 79.3 (4,492/5,664)

" A <@ [ o A o a
Akandtusdududuugnsmduuin/auiugnsnnga
,b, U o i 1 U U U L3 = 1 U 1 U o o
7 fhdnusiansiulunravaeduiuansdsiinnuuanaaiuegsiitedfny (P<0.05)
& v a v Yy o = 4 ¢ o = o &

ANuYNVaYalfa Neglatuiioy Wensensied wazwishaladaluansanaignAnig

lnglady gnsanignAniiafieny 313.1+3.6 Tu (211-504 ) Mmhwiinea 143.7+1.8
Alan3u (92.0 fis 205.5 Alanu) dnT1NSATYLAULALRALVRIGNTAIAALINANIUTIANTY
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161.3+7.0 niusiotu (Aausd 197.0-689.0 nfusiotu) oreidleldunsnannsiusn 265536
Tu (faws 204-347 Fu) wnulafian 15.6+0.4 Tusied (Haue 2-25 Tu) (113799 13)

M13199 13 engllegnAniia (Tu) Wwtindudledans (Alandy) dnsnisiaulaedeseiuain
LsNinegnAnYa (ADG; nSusietu) enellenauasasn (3u) wagdruulinianlugnsainiy

AMAN1TONERTiS
mm&;miﬁm‘ﬁyﬁ U 8y dhwiinga  ADG a;&gmamau ANty
AIILLIN
N 16 3123767 1532452 489.5+209° 260.248.0° 16.2+0.9°
(252-367) (166-193)  (375-673)  (204-302)  (10-21)
Tidudn 85 308.9+49°  139.4+25  4558+108 - 16.1+0.7°
(211-504) (95-198) (197-689) (5-25)
NefsIT 26 341.6+11.6° 160.0+4.0°  470.9+17.5 264.5+65  15.2+1.0°
(274-479) (117-205)  (283-661)  (224-347)  (2-22)
wuadlua 39 303.5460°  1386+32°  4555+113 269.9+4.8  15.0+0.7°
(240-405) (92-173) (362-625)  (227-323)  (4-20)
e 166 313.1+3.6 143.7+1.8  461.3+7.0 265536  15.60.4

(211-504) (92-205) (197-689) (204-347) (2-25)

Aluadufetiwesdoya
,b U Y lﬂl ! U 1 U (3 = ! U 1 a o o U
 fdnusiinsiulussarredusdmnefiunnseiuegaflidudfiey (P<0.05)

Sunuuasilefieusvesansaniiluuindedelifaiionsensiea  Weli¥afivadudn
Fen waziewislihdauandlilumsadl 14 adadau /P vesansaniiduunindedohiad
p1$orfieaudsiusoust 0.41 i 243 Swnugnsaniduuindedeliafiensoriioavesans
anfigndndiailesanuuativa dintansaniigndafisnnnnslaiduda (P<0.05) gtifinisal
voudelfafivatriieyluansanfigndnfiaiesanuiuasnaniganinansaniigndn
farnmslidudauazrueding (P<0.05 aafl 5) seduneuRuedseenislalisaly
seiugamuluansaniigndnfiaiesanddefovdsnntosnaeniinnfunniingudu
(P<0.05; an519%1 14) seduneuRvanroem s SauUsiudaus 1:32 & 1:32,768  @ns
11 86.0% Tszduueudveraenslalafa >1:512 uenaintu 72% vesgnsandisdu
LouRvaAsaonslaa >1:4,096 ﬂ?ﬂﬁﬂﬁﬁ?ﬁﬁgﬂﬁﬂﬁﬂ%ﬂﬁmﬂ 75.5% fnsduiaiuie
hifaedneton 2 ¥iin 18.9% Snmsdudatudelitars 3 via way 45.9% fnmsdutadiuie
hifaferserdioauandonslalfa (meail 15)
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Juuindevel$aiiensonsioa e

awmnsdafe S Welidafionenfiea  Wehmed  Wewidlihia®
Wit 16 13 (81%)™ 8(50%)° 12 (75%)
Tifude 85 65 (76%) 10 (12%)° 70 (85%)™
NE 26 21(81%)" 16 (62%)° 21 (81%)°
wuadlva 39 23 (59%)° 13 (33%)" 34 (97%)
e 166 122 (73%) 47 (28%) 137 (86%)

a o Aa v a &
MUIUANTANINUISAUVLDUAUDA >1:512

v o

bcd o o A o ' v 6 =% ' @ 1 a
‘ fenwsnasnuluuAazAeduArNedun a1 Ueg 9l d

“ anely 7 @n

'
=

1AgY

(P<0.05)

MsNN 15 nusasilesiwudvesgnsaniignanisiiluvindeweliaionsonsiea e

TSaendu o wazwenislalasa (n=159)

Femdlihie  Weolwiensensiea  @elhdaed U Wesioud
au au au 5 3.1

au UM au 11 6.9

au UM UM 6 3.8

N au au 23 14.5

U au UM 11 6.9

U UM au 73 45.9

U uIn uIn 30 18.9

a i a Y 1Y
gnsandniluauiuensyiuge >1:512
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n15aAUs1EHa

(Discussion)

UszansnmnisszuvduiuduesgnsanuaznisianisansaraduladedAglunis
wanFuALEINTIveIsTULAUTLSLAT 1T InesgnsTiareglurs aﬂqﬁLﬁuﬁﬂﬂ%ﬂLLiﬂmﬁ
wauitug vidomssaiedlugnsanudunafifvuiesiuaruansavesssuuduiug anueny
@uuazmmmmmsﬁmﬁﬂ (Le Cozler et al., 1998; Koketsu et al., 1999; Tummarak et al.,
2007; Patterson et al,, 2010) LﬂaiwumaqaﬂsanmﬂﬂmmLuaqmﬂiuwauwuﬂmaumm
Fuduan 18.0% 1u 24.5% feogidaviosafausnifisdiuain 200 Fudu 300 S
(Schukken et al., 1994) 'mqqﬂsan‘vﬁmwmswauwuqawﬂmL‘wmLL@%meuwlumawam
(Non productive days, NPD) 5@LL<§iL6§J”1Qﬂﬁ]uﬁa§?ﬁﬁmLLf’hé’ﬂﬁﬁméwadaauﬁam‘wmaﬁwu
dunugluaniuggnsunednae (Lucia et al, 2000; Tummaruk et al,, 2001, 2007) gn3&17
g Torsnius i tuilifnondadeusidgnuisfeiesdduniansamiidng Towsyitug
41 (Patterson et al,, 2010) ergasansaNIAFTUNTTHANTLSASILINE(>260 Tu) Axdivas
Finfidunansaniinauiudidonglion (Young et al, 2008) gnsanidniosaiudile
o1gtievannsaliigngnsinumnnningnsaniidrioniaiusiilesigunluiag 3 vesusn
(Young et al, 2008) amana'auimu'LLazamwszawLLiﬂmé’waaﬂmﬂmtﬁaqmﬂmm
UNNIBIVBITEUUAUNUG (Lucia et al., 2000: Engblom et al., 2007) ‘Lu‘diumﬂlmﬂfﬂf% 0N
ansanmaunuiigndafisgnéneoenaingaiesnnliuansennadudn uar 52% vesans
wianiduansnoudnoiaiapiug (Tummaruk et al., 2009a) MnwawETTwandifiuing
ammiiuwauwuﬁmaaama’nmLmumm Buviuiiignsidgs ilesanegneldfanin
pIneALUUfeutuaguniinayA Ny msamuumﬂlﬂuswmmmazw?aﬁuaﬂuaman
smslasafiiudauasanlindusmdaufihsounadudanfednoos (Evans
and O’Doherty, 2001) wsegslsimy Tuniaufdeeiignsuaninsdudaazgldidus
ssyhanadigameaioiug Tulssmalneansanuansenmadudandusnidoniguszann
200 5’u6?faﬁmmLLﬂiUiauizdequﬂ?}gﬂLm' 188 Jua 250 Ju (Tummaruk et al., 2009b)
dafudnnfiusngnsamasivminduasamuvedladundsegd 106 Alandu wag 13.0
Jadunsmuaiau (Tummaruk et al, 2007) ’Uﬂfi}”ﬂﬁﬁma&iamiL%ﬂgiﬂwazLﬂ%@ﬁuﬁLLazﬂWi
wanansidudalugnsamusznevmemadauazanuilunsnsamadudn  qgena nns
Jams  Awandon  nslddudaantieqns a1sewns  warguam  (Karloom, 1982
Christenson, 1986; Tummaruk et al., 2004; Young et al., 2008) uaﬂmﬂﬁ?ué’qﬁmmam
IﬁLﬁu'ﬁwqﬂia’nﬁﬁé’mﬂmm%mLaiﬂ,mqq Lﬁﬁﬁajmazw%zyﬁuﬁ:dauqmﬁﬁé’miﬂmm%m@u‘lm
1 (Young et al, 2008; Tummaruk et al., 2009b) dioliudimsnuinenududuves
insulin-like growth factor I (IGF-1) waagnsey 100 Fu flraduansaniiihgniiziaTayiug
SauflewSeuidisutuansanaiidinigniizieiaiusuiunanauazdn (Patterson et al, 2010) d
maduenurh  IGF Aifindueretaelisilivesansanlonisnssduainieansitu
(Kingsbury and Rawlings, 1993) ﬂ'1ﬁuwuﬁﬁ?iyfj’]ﬁmmé’mﬁuéﬁmd'mmm%zg@uimmajﬂ
smfumadignnusdyiug  Twesanmeinedouturigamainasauduiiavinase
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aussannszuLdUiugrasansnadelasanizansay (Tummaruk et al, 2004; 2010)
Afevansauliaruddyifuiuugnansuardnsinissaieslurueiinisitofisaiuns
dndnnsaiaiuuesgnsan Wy engiifudelifuediuan uasdrsnandausidigeaus
madudndafiegnestn fn1seduneitiiadfudinauiuiiafioaiusnauiugida
fislugnssmiudu 179% wesugaydelugegns (Koketsu, 2005) uananiiuainiderouu
i uitlifnananluansanilildumananiug (303 fw) wazansaniildzums
waws (98 Tu) dufidgsniansunsildfunisuaniug (89 fu) wazansunailildsuns
wamsiug (14 $u) (Sasaki and Koketsu, 2010) glegnsiislanssanmnnsuansiusg e fuilsid
wandndunilugnsaniilduarlilfsunmauiudidodioudugdsund (Sasaki and Koketsu,
2010)  msdamsansarmaunluasanmoinadoututy - fanuddyitelriuili
nanAntuldnaiia anmenmeafislguvnigsazdmaliansfimanaiyiulaiuomisle
Hosauagiiiaussan wussnsiaseyuladsniesie (Rinaldo et al., 2000) Tuuszine
e qman‘v]mLmuehuiwyjaq“luimL%au‘ﬁL‘flusz‘uuL?Jmzmwmwumim@mﬂm gaun il
meusngwamadsluuoy ularauiuresUssmalnedenuususiluusiasganiadaus
29.9-33.3°C Wwaw 64.2-81.7% sud ¥y (Tummaruk et al, 2010) faudsnsaninenniadl
aamuamamﬂmmaaiiwmmaﬂmavawL‘Uummmaqmmmiammﬂmmmauiuamanmq
f naiduedsiandliiiuin genie eumind Aty duflgungiiensdu westhwuasding
soogdudnadaun quﬂswuqmauLLaumismLausJaiﬂL%&J%’Luﬂivmﬂlm
mndeyagnsanlunisinumafiinuit  egifudnadiusnvesgnsiusuaudion
posades Tulsemelnefiongsewing 138 fa 317 Suuardeadoszvinslsious 1850 fs
234.6 ifus?fﬂ%a;ﬂaﬁayﬂuLﬂm%UﬂaLLazmﬁauﬁumiﬁﬂmﬁawﬁwﬁ (Karlbom, 1982; Le
Cozler et al., 1999; Evans and O’Doherty, 2001; Tummaruk et al., 2007, 2009b) 2814bs
Amuenguasansaniiiudnafusndnlvglusamelnedagenindlefeutuansaeiug
Lﬁmﬁuiuﬂszmmmw%qisﬂ (163-198 ) (Karlbom, 1982) wazUszinAuauuini (147-
175 $u) (Patterson et al, 2010) seghdlsAfiongfifudanfausnuazdndiuresansaniiuans
madudaadusnludisiiogludsansanneldanmennmalunauioutiududiulvajasiuog
QUIERERSGRE Tnefiameiuoranandafovarsegnesiufu Wy fugnssuvesansan
93 way nslewns TsuFeu ovgiidudatuneansadausn uaz nsdanisvialy Taens
ﬁuLLﬂiﬁqwaam841'71'Lﬁué’m%u’qLL’ﬁﬂLﬂuoﬁ"aﬂﬁyﬁqmmLﬁuiﬂlé’ﬁm%'umiﬂ’wmﬂmamﬂ’aﬁum
nauszrnsansaThuensdadenneiusnasvienisinniays viiers 2 mafld Ty
Ustinalneanuannsalunisdieveamsiusnssuvesengfinaesaiausnluanaiusuaud
ey 0.21 (Imboonta et al, 2007) uazogiidudanfausnlugnsiusuauuaudisouas
gasaTesviniu 039 (Khatiworavage and Tummaruk, 2011) 91nn1sANWTEAULNG
FouuzthISUfURmMumssansmansuuuBsansnsaanengaiyiusuesgnsanld 1wy s
Ufudsussuulsadouiielifduligamgdauduiivanzay  maanUSuuufaueulis
dielviamnmennafidy nsusutasnanfifluasedn wegnsldidudatuieansinense
(Christenson, 1986; van Wettere et al., 2006) uaﬂmﬂﬁ?w,l,é%mi%’ﬂmimﬂﬁmmﬂuqﬂs
anmaunutufifudsddyauiy mssfaewnslussuinedas 74 e 180 Ju iuqﬂsanﬁ?u



31

Juwaliimiindaanas 10 Alansu anuvwiveddeiudundsanas 3 Tadwns waznisidng
ANILRTYINUTETIa9 5 Tu (Le Cozler et al., 1999)

TumsfuRgnsanidngasiiongiiunndeiu - dsluegiiansailasududadune

99
b2
o

ansfiazuansnafudg e1gvesgnsaniiduiatuneansadusmiuiavinadersauannsa
vosgnsamfinansemadudauarorgiinanaimadudanfusn  (Karlbom, 1982  van
Wettere et al,, 2006; Filha et al., 2009) Van Wettere azmy (2006) WU’iWEjﬂianﬁ
dufaruvioansiiony 203 Suazuansmaidudnleny 210 Yu luvagiignsamidudariusie
ansfieny 161 Yuazuansnadudaleny 179.5 Fu arnnisnuadstinuin ansamiings
deangannagilongiludausnunnniransfididadionigios dwmsstumsfininounthid
wuhgnsanidguiieany 6 ieuaruanimadudanfausndiniansaniidigaiiosy 5
Woudusseziia 2 Uawh (Tumaruk et al, 2009b) wenaniudamuinergvesansanii
L%’wm%wﬁmmﬁmﬁuﬁ‘ﬁumLaﬁEJSUaaéﬁ’mﬁammﬁmm%uivmamq 30 Juneuiansanay
s nanafie dgnsamduiatudvigumgianutuiigatoudis axiuuluhdiens i
Junnuazilongiidudaiunegnainnde  duansvariisdensdidudnadiusnnn  nan
Imagﬂ pgrasansadladiduaroefisuduiatuniegnsadausnidudsiinasfiansan
981952InTL I
Tumsfinuiinuiy ansamiindnmzadyiugluggrunaziionginnnitgnsanii

dndnmsaiaiuglugefounssggin  Fssenandastumsfinuvansnounthifidnuly
ansiugnauuaudisruazeiniTesluussmalng (Tummaruk et al, 2007, 2009) uonanil
msfnwteunihddlfiaeinistudunnouiggniaddvinaremnuanysaitusuas
AUIINNIMNIINISAUITU VRN TR elitadAy (Peltoniemi et al, 1999; Tummaruk et
al., 2000, 2004, 2010) fiUszmeFaALdinTITenud ansanilisdusitouunauiaiou
fuey  Snasgndndiadesnliifude  annndansanfiiedusideunsngirufaieu
AuEN8UY (9.6% Wag 2.8%) (Ehnvall et al., 1981) Tunmsﬂ'amwﬁmﬁ{’]’awuﬁﬂdwqﬂianﬁLﬁﬂ
éT/qLwiLﬁaumimmﬁqLﬁaummau%ﬁé’m’mmﬁmLauimﬁﬁwﬂdﬂqﬂianﬁlﬁﬂwﬁauﬁu6]
(Tummaruk et al,, 2000) agalsimudndruvesdymmisssuuduiiugianuunnsieiuly
wiazniinia lulssmeaiinuansangndafiaiesananuduimamsszuuiuiugivasana
22% (Ehnvall et al,, 1981) wag 26.9% luansue (Engblom et al,, 2007) dwsudseine
lﬂnauqﬂsanwgﬂﬂmm 47% (Tummaruk et al, 2006) uaz 44% vosgnsnguiliuansnis
Juda (Tummaruk et al,, 2009b) 31NNMFITEENEULNINYIAIANUIT 52% ﬁuaqqﬂimaﬁl
gndafiadosnnluiuansnisfudnduisslaflivham (Tummaruk et al., 2009b) vsHaves
ganaenakandaiuluwiayiug gnsnuguaunselasudnsnateeniniugeesnides
(Tummaruk et al, 2000) §ANIANBNTNAADIIUIUGNLINAGDALUANTAININAIANTUN
(Tummaruk et al,, 2010) lunivglsuneumiloganiainasedymanuliauysainugluans
A9 ARNBYENAYD AN winsfnuneunhifivssmalvenuigungd
Avududisivg vio dullgamgiarutu fawddgniinueniuas (Suryasomboon et
al., 2006; Tummaruk et al., 2010) IuamwmmﬂLsum%fau%uﬂﬂsﬁummiﬁuaﬂqﬂiansﬁuag
ﬁuqmmﬁﬁmmzau (Rinaldo et al., 2000) 1umiﬁﬂm§qﬂianﬁt,%’waqLLazLLammiLﬂué’m
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Tuggrumiesduifatuemafifouniuazdilursnnadydulndefoutugnsaniids
Tugp¥ourdegquun dwudvdnavesggniarooigiidudanfusnivifiuiuultufiazdena
somsfuonsitesatuazmasydulailid venindisgnsfiisammadiyivlngsay
ﬁmqﬁﬂué’mﬂ%’jmﬁﬂﬁwﬁqmﬁw @y O usiogalsinudvsnavesggniasnenisuannisidu
fnftifudeiinsliaudduduty  TunsAneniiansaniidlduggrunasiidisszesna
Fausidgsaunaninmadudnedusnlifudunhansanidgduggdouargarn  91nwa
Y93M30533LUsamalsulugITENUN EQIJﬂﬁ’JHSUENEjﬂim’JﬁLLamﬂ’liLﬂuﬁﬂﬂ%ﬂuiﬂiﬂﬂiﬁﬁ
mimﬂlsziﬁ?uwulﬁﬂaduq@%@ul,ﬁam%wLﬁauﬁ’usﬁm’amguﬂ (Tummaruk et al, 2007)
Frfudsmsihmansanadudnesnssdnse Yluansanfididuggfou  dmiuansani
patasduduggrun  Tsdounasnisdaniseslutiafeuiiounariumsasiing
Nnundliednsd oy dwiinda uay Semnisesyiulamsduteinnsaneuiivsihans
auings gnsamiisnsnisaiadula uazengunnideitsmsgnueneenly

msfnwilfunismenuusnuedvinavestiuasionigidudaafusnlugnsan
Tunfoutiu (Wu Uszwelne) dmswuiudedilusiifiuanfinduasilfengiidudandausn
anas 3 Tu Sedeardesiunseslunivglsuiifeamoiuasamutulaeialusuazenalsl
A9HaRoANTINNINITEUUAUNUGY09NT (Peltoniemi et al., 1999; Tummaruk et al., 2001;
Tast et al., 2002) ﬁmsLLamqiﬁLﬁudwﬁgaszé’umﬁugmLLazﬂ'wLaﬁmaa Luteinizing hormone
(LH) Tugnsamitelutisnansiunasnansiudy (nanetu 8 dalusnanadu 16 Halug) fidsh
neghaditdfeddailefisuiugnsanieglurisnansiukaznansiuen (nansiu 16 Falug
naeAu 8 41lug) (Halli et al, 2008) mﬂ%’agaﬁﬂﬁlﬁdwmiﬁwmmaﬂ hypothalamo-
pituitary-ovarian  axis  lugnsanaflegneldtisnansiugniasinitluansiegnieléivag
navtudu  wasuenniuSmuitansiimuansalunisusudaliidntudisnaniiuasd
Wasuwlasegraiuitiulalnonsusuiasunisudsesluumailnidy (Tast et al, 2001)
nsfunueiannsedidhuasiaiianuddydenadesanslulsemelne lagaz
dwmansznudennzmaaigyiuvesansanmaunuiidngdeanslutiaanfisauasdu 1wy
§OUUN

[ o

TumswSeugnsanmauny  anuvulududundsioduniduladud Ay fidesinn

o
1%

fiansanneudwansaBuneuny  Wuinsuiufegudiiviinivesssuuduiugludaiibes

]
1Y

andeuNTuegivsziuremdnulusene  nsiUasuulaegeTInsIvedaunana

q
=

yo339neiinaiesyuu  hypothalamic-pituitary-gonad  Inernusesluwaufiu Jsdeidy
gosluufiaananidedelutudundn venandsesluuauudgnaindldainsn nssimne
oy uazndundleans Mndeyaifesiurilinauimudiuvesdnifiauddnytonia
msudn esnenudiuiinadendnnmuensnisudn Snvedeheliindinuiifivme
somsduiios warnndesgndndae msAnunilldsahiudiofinuaruduiussemineea
nnlvdudunasiuszaugesiuwaliulunssuaiionvasansan KANSVAGEIUITT ansan
fnauiusadusndoanumunlutudunds 16.5-19.0 Sefuns Tsefvsesluuauivludon
gennansanifimnumnluiudundsiesndt  deaenndesiunsdnuives Berg et al.
(2003) PwvanduiusiFauinszrinssdvsesluuavAuludeniummmunluiudundsos
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ansamneudzgnasdilsen  Fuwandiiuinansidianumunlududundsgsluiunaussd
aussanmmamsduiugnadleduwigns Tneemglusewewuinasen eaawnnsinw
neumiillauansliiiuingnsanidinausieauunlududundannnit 170 Jadwns
aunsanangnansiauinnitgnsanfiinaumenunluiudungs  14.0-165 Tadwng
= Y = & Y & 1 A [y a A = [y
femsenay 1 Falunisuandviiuingnsanndseaveesluualivlubengs dsedu
o Aa 1 Aa o a = ° = o8 v Aa )
aunanaunAnIansaniseaugesluuaUiuluionsd Jahlignsanifiseau
gosluuaUiuludenguwansaussanmmianisauiuglanniy edlsha sedugesluualfu
luidonvesgnsardlunistnuililamuaduegaitvdAgluansaniinnumun luiudunds
NN 19.5 fadwns Bawansliiuinssausesiuuauiuludonvesansaitensegluseiu
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VRGEL

(Conclusion)
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RIGIGIRIE
(Suggestion for Further Work)
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